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Overview

* Introduction to Colour Displays

* Creating a New Configuration

* Input/Communication Setup

* Qutput Setup

* Functions/Tables/Condition Setup
* Logging/Display/Alarms

* Vehicle Details

* Connecting/Sending Configuration

* Questions
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Introduction to Colour Displays
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Types of Colour Displays

D Series (D153/D175)

* Display only
- No logging hardware
- Switch and dial inputs
- CAN communications

C Series (C125/7 and C185/7)
* Display Loggers
- 120MB to 500MB memory
- Range of inputs
- Replaces CDL3/SDL3/ADL3

/ 9:99.99

ENGINE HOT :
:99.99 N9.-99.99

MoleC) 9

92" "
1135,

2:24.50 0.21

2:24.3

575450 0.21
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D Series Displays

D153

* Designed specifically for steering wheel
integration

* Flying lead connection
* 8 Analogue and 6 Switch Inputs

LAP TIME 23456
ENGINE HOT
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MoTeC | DISPLAY & DATA TRAINING — JULY 2015
D Series Displays

D175
e 22 Pin Autosport connector
* 10 multicolour LED Shift Lights P T,
\\\\\ 4 I//// v
 CAN connection N 3 s\ 9:99.99
* 8 Analogue inputs T - 4 s* 99999
1

(N\,9:99.99

T

0

f 3 |4 5\ 2:34.56
L@ 2| 9999999999999
LAPTIME 1:59.90 f

(#oTeC)
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C Series Display Loggers

/7/.'0"..@'.
.

C125/C127
* 120MB logging option TN 2:3456
* 10 Multicolour LED Shift Lights f & 248
Full E888/E816 expander compatibility \5\,' 92.4

-

* Plugin race kit available
@
* |/O option available

92

RACE

113 5

2:24.50 0.21

MoTeC

HER Y
95 482
110 365

2:24.3

Gan

ci2>

1/O Features
2 expanders max, no limitations on using them (like the CDL3 had)
Race Logging Kit:

* 10Hz GPS
* Two button loom
* Network Cable

* Terminated race loom
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MoTeC | DISPLAY & DATA TRAINING — JULY 2015
C Series Display Loggers

C185/C187 5 T//. peeeee,

CAV PLATE POSTION. Cown -

* 500MB logging option i I"’.
* 10 Multicolour LED Shift Lights > ono

- 135
Full E888/E816 and VIM/SVIM 182 599
expander compatibility 89.9 284 65>

(#oTeC)

* 79 Pin Autosport connector
* Advanced functions/maths

Standard 250MB
301/0 standard 44 optional

T2 Upgrade available
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Creating a Display Configuration
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Configuration Overview

* Create a New File/Open Existing File
* Inputs - Physical & Communications
* Logging Setup

* Display Setup

* Alarms

* Vehicle Details

* Connecting to the Display

* Sending the Configuration
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Colour Display Configuration

ons _ Calculations _Functions Online Tools Help

Creating a new config L=—— 1 omsveo (oreC |
* Open Dash Manager ;; .
* File>New>M1 i MoleC
* Save / (.;megmglm.g, C New 5
. . 1ic1eT Addans sad. Select a template to base the new configuration on :
* File locations 2o Cofimesin Defadt

im
5 G-Wagon Display v1.1

6G-Wagon Display v1.0
7GWagon 150407

2 Thales Demo v1.1

9 Thales Demo (Old)
10 Thales Demo v1.0

Exit

ok [ conce o )| nisosso cexiom

Connection 30f 8 : IP (Ethemet) (IP to Device 2)

Creates 3 new file based on a template

Open the correct Dash Manager for the Display you have.
Locale File

After installing Dash Manager software, the first time the software is run a dialogue will
appear asking you what ‘locale’ file you want to use, with a choice of:

e All channels metric
e Common channelsin PSI, F, MPH, In
e Common channels in PSI

* Drag Racing

By default all channels in the Dash are treated as Metric. While it is possible to change the
units used for any particular channel by using the ‘Edit channel’ feature, the locale file offers
a way to change the units for a large group of commonly used channels and select the one
most appropriate to your application. The selection can be changed at a later date by going
to ‘Tools — Options’ and selecting a different locale file.

Click on File>New and then either select Blank to start from scratch or select the ECU you are
using. In this case | will be connected to an M1.

Click on File>Save and call the config an appropriate name. It’s always good to include either
dates or version numbers so changes can be easily tracked.

Files are by default saved to ‘user’\document\MoTeC\Dash\Config
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Colour Display Basics

0] MoTeC C127 Dash Manager (=5 oy |
Connections  Calculations Functions Online Tools Help
Row oms'¢® 0 MoTeC
St O Contguion

Atwbutes

8 Edit Details.. Name Modfed
Ma ec Csemnar Config 107/2015 1:09:38 PM =

O impor Dash Configurations
'C/‘:J » amcgregor » MyDocuments » MoTeC » Dash » Config »

Organze v New foldes

“[4

ehiﬂ

7 Favorites
I Desitop From Dash Backups
B Downloads Save Backups
J Recent Places 2 Seminas Config

s Libranes
+| Documents
& Music
i Pictures
H videos
Selected Seminar Config

% Computer

S Network g
File pome: ey | Dash Configurations ("c12/v18 +
Dash Configurations (*.c127v18

Old Dash Configurations (*.c127v16 ... *.c127v17)
Compatible Dash Configurations (*.c125v15 ... *.c125v18, *.C13 ... *.C18)

Opens an existing file

Click on File>Open to display a window listing all previously saved configs.

If you have a config created with an older version of Dash Manager you can import it using
the import button.

You can also select compatible Dash configurations, in this case you can import a C125 config
to create a C127 config. C185 to C187 is also possible.
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Input/Communications Setup
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Analogue

Fuel Pressure

Qil Pressure

- Wheel Speed FL
Wheel Speed RL

Engine Speed
Coolant Temp
Warning Light

Gear

f] i 4

1 | . |
| Alarms Display Logging
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Input Configuration

] MoTeC C127 Dash Manager - Seminar Config

File m Calculations Functions Online Tools

& |=F Devices...
Communications...

CAN Bus Error Counts...

Expansion devices
such as E888 and
SVIMs are listed here

0 Connections

P OMB W T

/

Edt.. v

InoutPrs. | Qutput Pins | internal Pins.

1 Reset Button [}
15 Next Button [J
2 Mode Button [

Brightness Switch [}

0.0f 425 duplcates in use

[F] = Use ant-akasing fiter on the device

= [© )
Eiter:  |Alpns -
Callbraton Default
Low volts = Actve 0
Low volts = Active 0
Low volts = Actve
High volts = On
Lo | concel Help

This is where all of the physical inputs and outputs are setup, as well as expanders if

available.

When using the M1 setup, a number of inputs are preconfigured for display control such as
the mode button/alarm acknowledge and brightness adjustment.
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Input Configuration

[ Connections.

Deyices :
o (27)

[ gat.. v |
[] = Use ant-aliasing fiiter on the device

Input Pins

A Comection Input

- (c127)
(€127)
(c127)
€127)
(€127)
(€127)
(€127)
€127)

-+ (c127)

-»(C127)

- (c127)
€127)

-»(C127)

0 of 425 dupicates in ug

InputPins | Output Pins | Internal Pins

avi 3
av2 4
av3 H
ava 6
avs 2
ave 13
AT1 16
AT2 17
DIGL Ul
DIG2 15
01 21
*02 2
03

. Channel

Brake Pressure Front Pa]

Reset Button [}
NextButton
Mode Button I

Brightness Switch [J

Dugicate

- (o
Giter: [Alpins -

Caibraton Defauit

Not Calbrated okPa ]

Low volts = Active 0

Low volts = Active 0

Low volts = Active 0

High volts = On

\08d Cal... | [Change Cal... Segtngs...

Select Channel

Category | Search

Search text :
brake pres fr

Channels :

=+ Brake Pres FR

= Brake Pres Front

= Brake Pressure Front

=+ Brake Pressure Front Diag
=+ Max Brake Pres Front

To select a channel, either double click the input line or highlightit and click channel.

We are going to set up a front brake pressure sensor on AV1. Start typing in the search bar
until ‘Brake Pressure Front’ is displayed. Either double click it or highlightit and press OK.

Copyright MoTeC 2015
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Channel Configuration

Select Channel ==l
i =,
— T Edit channel #22040
Search text : Channel Name Default settings for this channel
brake pres fr Channel Name : Channel Name :  Brake Pressure Front
Channels : -
T Abbreviation : BPresF Abbreviation:  BPresF
- Brake Pres Front N X Units : kilopascal (kPa)
= Brake Pressure Front [
=+ Brake Pressure Front Diag ‘\ Use Defauits J
=+ Max Brake Pres Front
Channel Units
Data Type : Pressure Stress
Base Units : kilopascal (kPa)

Base Resolution : 1kPa

Display Units : kilopascal Osi’a) v
Display Resolution : 1kPa

—

VIEW *°
LIVE DAsSH

nnnnnnn

(use pefauits |

Editing Channel Details

In the channel selection window click Edit. This will allow you to change the name of the
channel and its displayed unit.

Itis important to note the base resolution of the channel cannot be changed. All calculations
within the Dash are done in the base unit of the channel and then are converted afterwards
to the display unit. This is especially important when configuring CAN templates or using
Advanced Maths.

As an example, let’s say you have have an M800 that is set to use PSI for Engine Qil Pressure
which you want to display on your C127 in PSI. The base resolution of Engine Oil Pressure in
the ECU will be 0.1PSl and it will be 0.1kPa in the Dash.

So in the CAN setup you have to convert from 0.1PSI to 0.1kPa.
0.1PSI = 0.6895kPa

The Dash only uses whole numbers in the communications setup so you have to multiply the
input channel by 6895 and then divide by 1000

0.1*6895/1000=0.6895

Now the Dash will have the correct channel value and will convert it to the selected
displayed units in the background.
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Sensor Calibration

3 Connections o |
() Select Pressure & Stress Calibration =
Deyjoes:: Input Pns | Qutput Pins | intemal Pns =
o (27)
giter: [ Sewch:  ho
Input Pins Coccd L Setngs
A Comecton Input PNo. Channel Calbraton Default i Modied Atibotes Irport..
»©127) — ~ Braka Presmre Front (Pa)_ Not Calbratad e B Honeywel M1 0-100°51G 23/06/2015 3:31:36 PM Read-only ==
©127) w2 4 B Honeywel M 0-2000051G 23/06/2015 3:31:36 PM Read-only
©127) s M B Honeywel M+ 0-250PS1G 23/06/2015 3:31:36PM Resd-only Digicate...
€27) A 6 B Honeywel MLH 0-500 PSIG 23/06/2015 3:31:36 PM Read-only
(c127) AVS
(€127) AVE 13
(€127) ATL 16
(€127) AT2 17
»(c127) DIG1 14 Reset Button Low volts = Active 0
»(c127) 0IG2 15 Next Button [ Low volts = Active 0
»(c127) D1 2 Mode Button [ Low volts = Active 0
(€127) 02 2
»(C127) P03 23 Brightness Switch ] High volts = On 0
: Honeywel M 0-2000°SI1G
o) [ Cose tep

0 of 425 dupicates in use
|_Channel... | Gexr Dugicate

Edit... ¥
[E] = Use anti-shasing fiter on the device

oK Cancel Help

There are two ways to calibrate the input, either with an existing calibration file or manually.
To load an existing calibration click on load Cal:
In the search box begin typing until the file you want is visible.

Either double click it or highlight and click OK.
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Sensor Calibration

O Connections o o]
Oeyices : InputPrs | Qutput Pns | Intermal Pins | — . —
o (C127) 0] Steering Angle Calibration S EER x|
InputPys : Bhter: | Alioe Anaiog Sensor Setp
ome : Blo: ow [t
& Connecton Input PNo. Channel Caibraton Defauit ————
Method : Ratometnc (5V) X Bange : 0.000 to 5.458 V, 1.333 mV resokson
-+ (127) AVL 3 Srake Pressure Front (Pa]  HoneyWiel MH 0-2000°SIG 0P B 2
- (C127) Av2 4 Steering Angle [deg] Not Calbxated 00deg [l | cotbratontae

€127) AV3 s v o
(c127) av4 6 0x5 400
(c127) AvS 12 2% 00
(€127) A6 13 &0 308
(c127) aT1 16

(c127) at2 17
- (c127) DIG1 1 Reset Button | Low volts = Actve
- (C127) DIG2 15 NextButton [I Low volts = Active
-+ (c127) SPD1 21 Mode Button [] Low voits = Active

(€127) P02 2
—+(C127) SPD3 3 Brightness Switch I

o ooo

[Besd vake | [ copy Tae [(grash Optors... |

sosd.. || soveds.. o e [ e

0 of 425 dupicates in use
Chel.. | [ gexr | [ Dughcate | dete | 3 pdLeyess... | [ Sefongs.e |

(e~ ]

[F] = Use anti-skasing fiter on the device o J[ conm [ nee |

Manual Calibration

There are two ways to insert values. You can either go through each position on the table if
you have a data sheet from the sensor manufacturer, or in this case where we are calibrating
a steering potentiometer, you can use the read value button.

Point the steering wheel straight ahead, click read value and then enter 0 deg in the adjacent
box.

Turn the wheel 90 deg to the left, click read value and enter -90 deg. Repeat for 90 deg to
the right from centre.

This sensor is rotary pot with a 5V supply so the method needs to be set to Ratiometric (5V).

Absolute voltage is used when the sensor has its own internal regulation and its output
voltage is not proportional to its input voltage.
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Communications Setup

) MoTeC 127 Dash Manages - Seminar Config
File [ Connections | Cailculations Functions Online Tools Help

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

=5 oy |

@ F oeice Pome%e e

| MotelC!

C127 DASH MANAGER

CAN Bus Error Counts,

. I
95 48
110 36
2:24,

92
113 5

2:24.50 0.7

110
92
113 |

2:24.50 0.21

Changes the Communications Setup

Communications Setup

CAN 1] CAN 2 |Rs232-1 | RS232-2Rx | Display [ ideo Capture

Options

Mode : |CAN v Rate: |iM -

>

Sections :

Secton  Name
M1_General_0x640_Version 3
M1_General_0x650_Version 3

c1

e2

Remoye Al |

62 avaiable

Received Channels :

Engine Speed
Inlet Manifold Pressure

) Inlet Ar Temperature

[¥] Throttie Position

1 | [¥] Fuel Volume

[¥] Fuel Mixture Am

Fuel Pressure Sensor
Fuel Inj Primary Duty Cyde
Engine Efficency
Throttie Pedal

[¥] Engnne Load

[¥] 1gnition Timing

[¥] Fuel Timing Primary

[¥] 1gnition Cyl 1 Knock Level
Ignition Cyl 2 Knock Level
Ignition Cyl 3 Knock Level

[ Cancel

J [ teo

Communications Setup

This is where all CAN/Serial communications are set up to communicate with any other

device.

As we started an M1 config, the comms templates are already loaded for the channels that
are sent out of the M1 with a GPA/GPR Package.

CAN rate can be set to a number of different values, MoTeC devices default to 1M, some can

be changed others are fixed. Typically vehicle factory CAN buses will be at 500k, heavy

vehicles (J1939) at 250k. All devices on the CAN bus must be at the same rate otherwise they

will not work.

Some of the CAN buses can be repurposed as additional serial ports if necessary by changing

the mode in the drop down menu.
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Communications Setup

Communications Setup
cAN 1] CAN2 [Rs232-1 [Rs232.2Rx | Display | Video Capture
Options

mode: [can v Rete: [m -

Received Channels :

| [#] engine Speed
Y | [#] inlet Manifold Pressure

Sections :

Section  Name

a1 M1_General_0x640_Version 3 New...
22 M1_General_Ox550_Version 3 [#] inlet Air Temperature
Edt.. | |[¥] Throtte Position
[¥] Fuel volume
Remove
. [¥] Fuel Mixture Aim
* [¥] Fuel Pressure Sensor

[¥] Fuel Inj Primary Duty Cyde
[¥] engine Efficency
Remoue l | |[2] Theotte pec

[¥] Engine Load
[ Select Communications Setup J
Search : hd
52 Name Modified Attributes
SHD VCS Transmit 23/06/2015 3:31:38 PM Read-only

‘Communications Setup =
CAN 1 [ AN 2 [ Rs232-1 | R5232-2R | Display | Video Capture
Video Syndhronisation

Sends messages on
this CAN bus to sync
data and video

Cangus: |2

We want to add an HD-VCS camera to our comms setup. To do this, click Select and in the
search bar start typing HD-VCS until the template comes up. Click OK and it is set up, ready

to go.

The next thing to do is set up the video synchronisation messaging. Click on the Video
Capture tab and tick the ‘Send Video Synchronisation Messages’ box. Select the correct CAN

bus from the drop down menu and click OK.
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Output Setup
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Outputs

+12V Aux Output
| 92 RACE
| 95
= Chassis GND 113 5 110 :82
65
2:24.50 0.21 2:24.3
DeVIce MoTeC =

The Aux outputs are open collector and driven to ground. They have a max current of 0.5A
so are only suitable to directly control small loads. Solid state relays are required when
controlling higher current devices.
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Outputs

. I

Pulse Width Modulated

SO N | WA

Frequency Modulated

Electrical Specifications
The Auxiliary Outputs switch to ground and may drive up to 0.5 Amps.

On/Off Output:
*  Fuel Pump
«  Shift Light

* Thermo Fan

Duty Cycle

* Boost Control
Frequency

e Tachometer
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+12V [€— Cycle (Time) —>

off T m u [

GND ‘

2o < PulseWidth —>

(Time)
Pulse Width
Duty Cycle = =————— X 100%
Cycle

A device is normally continuously powered. The Dash output is switched to ground to turn
the device 'on'.

Frequency: Number of complete cycles in one second, measured in Hertz.
1 Hz =1 cycle/second.

Cycle: Time from when a device is turned 'on' until the next time it is turned 'on".
Pulse Width: The time in seconds the device is 'on'.

Duty Cycle: Percentage of time the device is 'on' in one cycle.
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Output Setup

] Connections

Deyices :
o (c127)

OutputPns :

Input Pins | Output Pns. | Internal Pins.

4 Comnecton Output PnNo
(€127) At 2
(€127) Aax2 30
(€127) a3 3
(€127) And 32

Enabled Mode

8%

Ausiliary Output Settings
Mode

0
On/Off

Light
Duty Cyde Control
Frequency Control

gt v
[ = use ant-akasing oK

Duty Cyde & Frequency Control

==

Select a Mode to activate this Output.

When the channel is active, the output should be :

A 4

3

- Channel that

controls the
output

Each digital output can be controlled in one of several modes:

On/Off only output available in an older SDL.

Light: If the light is on, it is driven with a programmable duty cycle to vary its intensity

Frequency: the output is driven at a programmable frequency (Note: 22Hz minimum)

Duty Cycle: the output is driven at a programmable duty cycle

Frequency and Duty Cycle: Both the Frequency and Duty Cycle of the output can be varied
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Functions/Tables/Conditions
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Lap Timing Setup

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

[ MoTeC C127 Dash Manager - Seminar Config
File Connections [m Functions Online Tools Help - —
= =] @ v G[ Lap Time and Number... * (=) % ) Lap Time and Number Setup (S|
Speed and Distance... " Beacon | Lap Time | Spiit Times | Lap Counter 1 | Lap Counter 2 | Options
Lap Gain / Loss... \ Lap Beacon
Beacon Type : GPS v
Gear Detection...
Fuel Prediction... Detection Radius : 20 metre (m)
Speed Min / Max... Trigger :
Tables... © Coordinate : Edit..
Timers... A Push-button :
User Conditions... ci=
Bit Combine...
Up / Down Counters... Ignore Time : 10
P
oK [ cancel Hep |

Copyright MoTeC 2015

Beacon Types

GPS: Uses a connected GPS unit and GPS coordinates of the start/finish line to trigger the
start/end of lap. The detection radius is used to ensure that the lap is triggered whether you
are on the far right or far left of the track. Also accounts for drift. The beacon triggers when
the vehicle passes at 90 degrees to the start/finish location, so making the detection radius
larger should have no effect on the accuracy of the timing. Only the drift will cause
inaccuracy. Coordinates set the location of the start finish line. This is tied to the venue file.

Button/Internally Generated: Can set up a switch to trigger the beacon or internal maths
calculation on other conditions . Can simply be an on/off signal sent from another device on
CAN.

BR2: CAN signal from a MoTeC BR2 module. Need to add CAN template to correct CAN bus
and set the Mode and ID to match beacon. Can specify an ignore time; beacon will not be
triggered within this time period even if a beacon signal is received.
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Speed and Distance Setup lotocidinis Do
Ground Speed | Drive Speed | Sip | Lap Distance | Trip Distance | Odometer
Ground Speed | Drive Speed | slip ‘ Lap Distance I Trip Dit
Method : ‘Leﬁ |
Off
Limit for Average : et | * Input Channels
Right | Left: GPS Speed Select |
Fastest .
| Right :
Input Channels Average |
Left: 4 Wheel (485) G comecton
Generate
Ground Speed : Ground Speed [ select |
([ oc J[ conced ][ oo
Ground Speed Tab

Calculates vehicle Ground Speed from either the left or right wheel speed, or from one of a
number of methods that help to avoid wheel lockups giving incorrect readings. Correction of
wheel lockups is particularly important for the Lap Distance calculation which is derived from
the Ground Speed.

Method

Specifies the method for calculating the Ground Speed.

* Left - Uses the Left wheel speed channel.

* Right- Uses the Right wheel speed channel.

* Fastest - Uses the fastest of the two wheel speeds to avoid errors due to wheel lock.

* Average - Uses the average of the two wheel speeds until the difference between the two
exceeds a limit value, at which point the fastest of the two wheel speeds is used to avoid
errors due to wheel lock.

* 4 Wheel (ABS) - Uses the fastest of up to four wheel speeds, including the wheel speeds
defined in the drive speed calculation.

G Correction

G Correction is used to correct for wheel lockups during braking. It predicts the wheel speed
during braking using the Longitudinal G Force sensor to detect and correct wheel lockups.

This can be used when only one wheel speed sensor is allowed. It may also be used when
measuring more than one wheel speed, which is particularly useful for ABS systems; they
tend to have erratic wheels speeds as the wheels partially lock during ABS activation.
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Lap Distance

3 comparisons avaiable

Missed Beacon Correction
If beacon is not detected, apply correction after 10

Speed and Distance Setup B
Ground Speed [ Drive Speed [Sip | Lap Distance |Trip Distance | Odometer

Generate
7] Lap Distance Lap Distance | Select

Reset

Reset lap distance when any of the following conditions apply :

L | add. | I
2. (r-/
3.

% of lap length, or when any of these conditions apply:

2.

3 comparisons avaiable

Reset Lap Distance Increase Lap Number

[ add. |

Add conditions to reset
lap distance when no
beacon is detected

Representative lap distance is important for a number of calculations, so it is useful to set
other conditions that will reset lap distance for when the vehicle enters the pits or misses a

beacon.

Beacon correction uses the lap length set in the venue file.
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Gear Detection

Gear Detection Setup [
Gear Detection Method
Method : [speed /rRem |
Drive Speed and Engine Speed channels
Settings /
Qutput Chamel: Gear need to be set up
Acceptance Delay : 0.50 seconds
Settings for Speed /1000 RPM Gear Detection =
Input channels Speed Input Calbration
Speed channel : Drive Speed Roling Wheel Crcumference : 2050 milimetre (mm) v
Engine RPM channel : Engine Speed Vehice Detais
Diff Ratio : 2250 Edt.. | |[MoTec -
Ratios Gear Ratios :
Speed / 1000 RPM : Gear 1 2 3 4 5 ] 7 8 9 10
G 1 2 Settings for Speed / 1000 RPM Gear Detection Rato 2.57 1950 1660 1350 1140 1000
ear
km/h/1000rpm 0.0 Speed Input Calibration )
— Roling Wheel Circumference : 1 milmetre (nm) v | Caladate Cancel Hep
Calaulate...

Vehide Detais
Diff Ratio :

Gear Ratios :

Gear 1 2 3 4 H 6 7 8 9 10
Ratio

Requires Speed, RPM or Gear sensor
Requires ratios of gearbox in details

MUST be updated each time a different tyre or gear ratio is used.

1. The Output Channel ‘Gear’ is selected.

2. The acceptance delay applies a filter, otherwise (especially for speed/RPM method) the
fluctuations in RPM during the change will cause it to attempt to show more than one gear.

3. The method can be either derived from speed and an RPM signal or purely from a sensor.

4. If the details are entered (as shown on previous page) for the ratios and the correct
circumference of the tyre is entered, pressing the Calculate button will update the
speed/RPM ranges for the Dash.

5. A dialog appears asking the user to confirm the details — pressing on Calculate (again) then
updates the information in the Gear Detection screen.

The Gear Detection often causes the most problems as people forget that each time a tyre is
changed and ratios are changed the Dash must be updated and the NEW configuration sent
to the Dash — assuming gear is being calculated from speed/RPM and not directly from a
voltage sensor.

Gear will only be displayed if:

e The correct tyre size is entered (correct wheel speed calibration)

e The correct Ratios are entered in the details editor [File Menu] [Edit details] Gears Tab

* You have gone to the gear detection page and clicked [Calculate]
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7 Dash Manager - Seminar Config

ions [Calculations) Functions Oni Fuel Prediction Setup & 3 Types:
¥ 4 LspTimesndNumber. | | Caniston |gueiined ] cuel Rematio1ape emonion | Sove elied * Incrementing Fuel Used for ECU signals
Speed and Distance... Fuel Used caladation details
Lap Gain / Loss... Method Incrementng FuelUsed Vale _~ * Fuel Used Pulse
Gear Detection... Raw Fuel Used input channel : Fuel Used (Raw) Select...
oot Detection * Fuel Usage Value
Fuel Prediction... V] Ignore zero values
Speed Min / Max... pilused: & (rowdsaae [0yl e - - Fuel Prediction Setup
Tables... Caladation | Fuel Used | Fuel Remaining | Laps Remaining | Save Fuel Used
Reset Fuel Used Conditions
Timers... g g N ¢ tha foowtng corid X Generate
the Contion Reset the Fuel Used value if any of wing conditions apply : 7] el Used sl Used e
Bit Combine... b Fuel Usage
2.
Up / Down Counters... ) -
3, 7] Fuel Used per Lap Fuel Used per Lap Selegt...
Constants... V] Total Fuel Used Total Fuel Used Select....
T —— S.
add... 6 tsons avalable Reset Total Fuel Used Conditions:

Fuel Prediction

Reset the Total Fuel Used value if any of the following conditions apply :

1

3.

Add... 3 comparisons avalable

o J[ cace |[ eb

The Dash can calculate fuel consumption figures using either a channel from an ECU, or from
afuel level sensor. There are three calculation methods, each slightly different with
‘Incrementing Fuel Used Value’ being the most common and widely supported by different
ECUs.

MoTeC ECUs transmit Fuel Used (RAW) in 10ml units, e.g. a value of 15 on the input channel
corresponds to 150ml. As the calculation is done in mls, this means that the RAW Fuel Used
value must be multiplied by 10, giving a scaling of (+0)*10/1

The Fuel Used value is stored in permanent memory so that if the Dash power is removed,
the Fuel Used value is maintained at next power on. If the fuel used figure stops updating for
4 seconds and it has been at least 10 minutes since it was last saved, then it will be saved.
RPM is not used in determining when to save the fuel used.

The Fuel Used is only zeroed when the reset condition becomes true.

Check the boxes under the other tabs to select the channels you wish to have calculated, e.g.
Fuel Used per Lap, Fuel Remaining.

Fuel Usage is the fuel flow rate.
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2D Tables

27 Dash Manager - Seminar Config
stions | Calculations

v &

Functions  Online
Lap Time and Number...
Speed and Distance...

Lap Gain / Loss...
Gear Detection...
Fuel Prediction...
Speed Min / Max...

I Tables...

Timers...

0 Tables Setup

0 Tabes |30 Tables

Output Charnel

User C
Bit Cor|
Up /D

Change 2D Table
Channels

Input Channel :

Constal Inlet Manifold Pressure

Hysteresis :

0 (®a)
Output Channel :
Boost Pressure

g | [t

Number Pa

100.0
200.0
300.0

Pa

0.0
100.0
200.0

Change 2D Table
Channels
Input Channel :
Steering Angle
Hysteresis :
0 (deg)
Output Channel :
Steered Angle

Graph (

Load... | [

0.0

0.0

90.0 13.0

deg
-13.0
0.0

concel | [ beb

The tables are a good way of converting channels. In this case we have Inlet Manifold

Pressure but we want to be able to display Boost Pressure. The 2D table allows us to convert
from one to the other.

Another example is Steering Position. If you have steering wheel position sensor and want to

convert to actual steered angle you can use a 2D table.
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3D Tables

] Tables Setup

20 Tables | 30 Tables

Number Output Channel

Change 3D Table
X Axis | Y Axis | Output | Table

OkPa  100kPa 200kPa

%
0kPa 0.0 100.0  100.0
B | 1002 0.0 500  66.6

200kPa 0.0 333 50.0

Graphical representation (with additional data points)

Populate Table

In this example, the Brake Bias channel is calculated from Front and Rear Brake Pressure.
When front brake has a high pressure value and rear brake pressure has a low value, then
the output of the table will indicate more front brake bias.

The tables (both 2D and 3D) linearly extrapolate between points and off both ends. The
graph shown used a number of additional data points.
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1 Manager - Seminar Config

Lap Time and Number...
Speed and Distance...
Lap Gain / Loss...

Gear Detection...
Fuel Prediction...
Speed Min / Max...

Tables...

Timers...

User Conditions...

Bit Combine...

Up / Down Counters...

Constants...

MoTeC | DISPLAY & DATA TRAINING —JULY 2015

User Conditions

- - [ User Conditions Setup
Calculations | Functions Onlin{ ..

Number Output Channel

Dispiay Mode Change
Display Next Lne.
Reference Lap Time Reset
Session Reset

Alarm Adnowdedge

]
10
u
12
13
14
15
1
17
18
19

5 conditions configured. 15 avaiable.

C

Cigar

Change User Condition
Conditon
® Momentary Activate - Deacvate
Activate the output channel while any of the folowing conditions apply :

1. Coolant Temperatire >= 90,0 C (for 2.005) and Ground Speed <= 100.0 kmh (fr S0 * “

:l
.

4

6 comparisons available

Change Comparisan
Companson
Channel : Coolant Temperature

s Greater than or equal o+ |

Output Channel
S
Chagnel :
for 2.00 seconds

advonced
Reverse the result of this comgarison

The example above shows the setup for a channel that will be used for controlling a thermo

fan.

Conditions are used for many purposes throughout the setup of the Dash. This function
allows you to set up a single comparison or combinations of comparisons to generate an
On/Off (True/False) output channel. These can then be fed into other parts of the config, for
example to control an output, or start a timer. Especially useful if the same condition is used
more than once — saves defining it again. They are also useful for setting a smart display.
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Logging/Display/Alarms
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Logging

Why do we log?

Monitor vehicle reliability

Tools for vehicle and driver analysis
Analyse performance

Periodically sample selected inputs

- Typically once/sec to 5000 times/sec
Greater value from test laps

Store data for retrieval/archiving
Driving technigue
Comparison against reference lap

Data Logging is used to record quantitative data (facts) about vehicle performance (drive
train and chassis).

Monitor the drive train in all parts of a lap to look for unusual changes
Confirm ‘gut feel’ and driver feedback about what is happening in the vehicle

Sampling rate is determined by the sensor being logged - must log fast enough to record
important data variations

Maximise information available in a test session. Data logging will record everything that
happens.

Data can be used for future setups and as comparison with other drivers.

Help diagnose faults and optimise performance, e.g. check fuel and oil pressure are stable
during the session - no surges.

Overlay speeds before and after a chassis change
Measure oversteer/understeer at individual corners for planning chassis adjustments
Measure braking ability of vehicle (and driver)

Compare all elements of a lap against a Reference Lap to understand chassis changes,
driver technique, tyre performance etc.
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Logging Setup

‘minar Config
Online Tools H
¥ Logging... I
& Display...
-f Alarms...

Functions

Shift Lights...
Shift Light Module...
Telemetry...

Preserved Channels...

Must manually

select your memory
ifitis different to N\
standard to give
accurate logging

time remaining

O Logging Setup.

Normal | Start/Stop Conditon | Status Channels | Optons.

Cramel
Arbox Temperature
8at Volts Dash

Bat volts EQU
Bescon

Boost Pressure
Brake Bias Settng
Brake Pressure Front
Brake Pressure Resr
Comms RS232-2Dg
Coolent Temperatre
Dash Temp

Device Up Time
Engne Of Pressure
Engne Of Tenperatre
Engne Speed

Fuel Pressure Sensor
Fuel Temperature
Fuel Used M1
GForce Lat

GForce Long

G Force Vert

Gear

s Attude
PsDate

P Heading

GPS Lattude

@S Longtude

&) Cyde through avalable loggng memory

oy, P— T

Rate
10 trmes/second

¥
L
SEEEE CEEEEEEEE EF EEEE EEE

+40f 1000 channels n use.
[F) = Ants Akasing fiter 2ppbd

Regove Al

L0ad..

*| select Multiple Channels

Category | Search |Function | Unused
Search text :

brake

Chamnels :

Brake Pressure Front
Brake Pressure Rear
- Brake State
= Brake Temp FL
- Brake Temp FR
= Brake Temp RL
- Brake Temp RR

Show Unassigned Channels

Selected Channels
Brake Bias Setting
Brake Pressure Front
Brake Pressure Rear

[ Edt.. | Logging memory : 250 M8 Time avaiable : 02d06h26m%( oK | [ Cancel

The available logging time is displayed based on memory size, and as you add channels or
change the logging rate for a channel, the logging time is updated automatically.

The Dash Manager software performs an estimation of how long the memory will last based

on the actual logging rates you have defined. This calculation is displayed in the logging
screen instantaneously as the changes are made.
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Logging Setup
=T e
e e Change Logging Rate [
Chamel Rate =
Arbox Temperature 10 times/sec Bate... Channel : (Multiple Channels Selected)
Bat Volts Dash 25 tmes/sec
Bat Voits ECU tmesjsecond [ Remove Rate :
seacon once/second =
Boost Pressure 10 tmesjsecond  [F] oncefsecond
Brake Bias Setting once/second B twice/second
Brake Pressure Front 25 tmesjsecond  [F]
Ho I d Ctrl Brake Pressure Rear 25tmesjsecond  [F] iobr:es/second
. Comms RS232-2 Diag 20 tmesfsecond mes, secmd defad‘
or Shift to Colen Tenpeatre sivminat second
Dash Temp ance/second 3] 50 times/second
se | ect Device Up Time oncefsecond 100 times/second
] Engine Ol Pressure 10 times/second g 200 times/second
multiple S e N B 250 times/second
Fuel Pressure Sensor 10 tmes/second (] 500 times/second
channels Rl Temperatae messsecnd [
Fuel Used M1 10 tmesjsecond  [F]
G Force Lat 25timesfsecond  [F]
GForce Long 2Stmesjsecond [
G Force Vert 2Stmespecond [
Gear 10 tmes/second
GPS Alttude 20 tmesfcecond  [F]
GPS Date 20 tmesjsecond [ [ OK J [ Cancel ] [ Help J
GPS Headng Wtmesjsecond [
GPS Lattude tmessecond [
GPS Lonaitude. 20 tmesjsecond  [F] ~
1o braughovleie ogpng memary +40f 1000 chame e Log time available updated when
7] Use Anti Alasing fi [] = Anb Alasing fiter appled
e g s ™ rate changed or channel added
] o R

By highlightinga channel and then clicking on the ‘Rate’ button, the logging rate may be
individually set for each channel between 1 to 500 times per second (1000Hz for
C185/C127).

Some of the channels are marked with an ‘F’ to indicate that they are filtered by an anti-
aliasing technique.

Channels are sampled at their maximum rate and then averaged to match the chosen
logging rate.
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Logging Setup

O Logging Setup
Normal | Start/Stop Conditon |Status Channels | Options

Start logging if any of the folowing conditions apply

4dd... Change... Bemove | 5 comparisons avaiable
Stop loggng if any of the folowing conditions apply :

Logging memory : 250 M8 Time avalable : 02003hS6m405 ok [ cance

telp

conditions are true

}‘_ Starts logging when any of these

Stops logging when any of
these conditions are true

The Start/Stop conditions are used to determine when the display is actually logging data.
Any channel and multiple conditions can be used to set when the logging starts and stops.

The stop condition overrides the start condition, so if a stop condition is true then the

logging will stop irrespective of the start condition.
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Logging Setup

O Logging Setup =
Normal | Start/Stop Condition | Status Channels | Options
Output Channels
¥)Log Time Remaining:  Log Time Remaining

lLogData Avadable:  Log Dats Avaiable
lLog Data Urioadng :  Log Unkoading

¥)Loggng Running : Loggng Running
¥)Logging Memary Busy :  Log Memory Busy

7] P Usage : CPuUsage

FEEEEEE

7] Device Uptime : Device Up Time:

Logging memory : 250 M Time avalable : 02d03hséma0s [ ox Cancel e

Useful for diagnostic purposes.

Using ‘Logging Running’ in a start logging condition is a good way of starting logging as soon
as the Dash is powered up, i.e. ‘Logging Running’ = False for 0.5sec will start the logging
straight away and, as long as you don’t have a stop condition, it will continue until the power
is turned off.
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Display Setup

minar Config

Online Tools H

&2 Logging...

[@ Display...
f Alarms...
Shift Lights...
Shift Light Module...
Telemetry...

Preserved Channels...

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

Display Setup
FiXE‘d Display : | Internal Display (Fixed Layout) v/ [ Edt. w |
| —_— FRACTICE | vaeon Jcramet [ sscion
ayOUtl Page Label : Display Style :
3 (RACE | change...
3 different . 9555 §
“~v 99.9
Number 1: A Number 4 :
pages N
Coolant Temperature (C)  <99999> o EERY  sesion Time (MM.5S) <59.59>
9:99.99 99.99 9:99.99
Number 2 : Gauge : Number S :
Engine Ol Pressure (kPa)  <99999> | | Engine Speed 0 to 8000, Shift 7000 | | Lap Number <99999>
Gear :
Gear <9>
Number 3 : Bar1: Number 6 :
Ground Speed (km/h) <99999> Lap Gain/Loss Running (s) Bat Voits Dash (V) <9999.9>
Scroll through bor2:
A Bat Volts Dash (V)
listed Channels || sotom: (/20uses, usovermdes ey
o . 1: Running Lap Time (M:SS.H)  Lap GainLoss Running (s) Lap Time (M:SS.HH) <59.59.99_9.99_59.99> -
using an inp ut 2: Min Corner Speed (km/h) Lap GainLoss Running (s) Max Straight Speed (km/h) <9999_9.99_9999>
3: Inlet Manifold Pressure (kPa)  Engine Oll Temperature (C) Airbox Temperature (C)  <999.9_99.9_999.9>
> 4 Gear Detect Value <GEAR_DETECT _VALUE99999>
5: -
1: Reference Lap Time (M:SS.HH) Lap Gain/ALoss Final (s) Lap Time (M:SS.HH) <59.99_9.99_55.99>
2 -
Change... Copy From... | Options...
oK Cancel || Help

Fixed layout, similar setup to previous Dashes. Set positions for channels, channels can be

selected.

Three individually configurable pages, with selectable styles.
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Display Setup

Display Setup
Dusplay : | Internal Display (Foved Layout) X
RACE |pRACTICE | waARMLP | Channels | Baddoht

Page Label :
RACE

Display Style :

Number 11

Coolant Temperature (C)  <99999>

Number 2:

Engne Oi Pressure (Pa)  <99999> | | EngneSpeed 0 to 8000, Shift 7000
Gear :
Gear <9>)
Number 31 Bar 1:
Ground Speed (kmh) <99999> | | Lap GanjLoss Running (s)
Bar 2:

Bat Voits Dash (V)
Bottom: (4/20 used, 1/4 overrides used)

1: Running Lap Tme (MiSS.H)  Lap GainfLoss Running (s)  Lap Time (M:SS.1#4)
2:Min Comer Speed (kmfh)  Lap Gain/Loss Running (s)  Max Straight Speed
3: Inlet Mansfold Pressure ()  Engine Ol Temperature (C) Arbox Temperature|
& Gear Detect Vaiue
St

1: Reference Lap Tme (M:SS.HH) Lap GanfLoss Final ()  Lap Time (M:SS.4#4)

Change... Copy From...

=)

Display Setup
Osplay: | Internal Display (Fixed Layout) M

RACE | PRACTICE | waRMUP | Channels | Backdght

Page Label : Display Stvle
PRACTICE
Gauge: 99.99 99.99 99.99
Engne Speed 0108000, Snift 7000 [EENEE] 99.99 99.99
s 9:99.99 99.99 9:99.99
Gear <> - = =
Number 1:
Coolant Temperature (C)  <99999> | Ground Speed (km/h) <99999>|
Number 2 : Number 4 :
Engine Of Pressure (Pa)  <99999>  Session Time (MM.SS) <59.59>

Bottom: (4/20 used, 1/4 overrides used)

1: Running Lap Time (M:SS.H)  Lap GainfLoss Running (s)  Lap Time (M:SS.HH)
2: Min Corner Speed (km/h) Lap Gainoss Running (s) Max Straight Speed
3: Inlet Manifold Pressure (Pa)  Engine Ol Temperature (C) Arbox Temperature|
3 Gear Detect Value
5
1

: Reference Lap Time (M:55.H+) Lap Gainloss Final (s)  Lap Time (M:SS.HH)

Change... Copy From...

[

=)
Display Setup
Desplay : | Internal Display (Fixed Layout) v || Edt.. w

RACE | PRACTICE | WARMUP | Channels | Baddght

Page Label :
WARMLP

Gear :
Gear

Bottom: (6/20 used)
1: Coolant Temperature (C)
2: Throtte Positon (%)
3: Inlet Manifold Pressure (3)
4: GPS Sats Used
5: G Force Lat (G)

Display Style :

99.99 9:99.99 [N

99.99 9:99.99 | e—
99.99 9:99.99 F=F8

99.99 9:99.99 JESTEEE=Y)

Gauge :
Engne Speed 0 to 8000, Shft 7500
<>
Engine Speed (rpm) Bat Volts Dash (V) <9999_999_999.9>
Engne Oi Pressure (a)  Ignition Timing (deg) <999.9_99.9_999.9>
Engine Of Temperature (C)  Arbox Temperature (C) <999.9.999_999.9>
95 Time <9999 9999___>
G Force Long (6) G Force Vert (G) <99.99.9.99_99.99> ~
Copy From... Optons...
o[ concel Help

Three pages with different colours/layouts/channels. Switch between them with a button.
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Display Setup

Display Style :

v 95.9 [
N 99.9

9:99.99 99.99 9:99.99

Select a colour set from the drop down menu or
customise each colour individually N

L R 1 . NUMBER 4 | —
99.99 99.99 =t B
NUMBER 2 AT NUMBER 5 | :
99.9 99.9

Main Labels :
NUMBER 3 NUMBER ¢ )
99.9 99. O =
/ ]

Colour Set :

Black/Orange

Gauge Ponter :

Select the
style you e
want to use BOTTOM 1 BOTTOM 2 BOTTOM 3
9i99.99 39.9? 9:99?9 9:99. 99 99. 99 9:99.99 Panel Labels :
Dupley Sea BAR 1 BAR 2 Fonelthmencs: 5
LEFT RIGHT LEFT RGHT paneBadgrond: [l
G panelForegrond : [l
9:99.99 “ 9:99.95 [
K Cancel Help
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Display Setup

Display Setup
Desplay : | Internal Display (Fixed Layout) v/ | Edt.. ¥

RACE | PRACTICE | WARMUP | Channels | Bacdght

Bottom: (4/20 used, 1/4 overrides used)
1: Running Lap Tme (M:SS.H)  Lap GainfLoss Running (s)  Lap Time (M:SS.H+)
2: Min Cormer Speed (an/h)

4+
5

Gear Detact Vakue

1: Reference Lap Time (M:SS.HH) Lap GanfLoss Fnal (s)  Lap Time (M:SS.HH)
2

Change.... Cexr Copy From... | (B3)

Page Label
RACE
99.99 [kt
Number 1: Number 4
Coolant Temperature (C)  <99999> EERE] | sesson Tme 0M.55)
9:99.99 99.99 9:99.99
Number 2: Number S
Engne Ol Pressure (Pa)  <99999> | EngineSpeed 0 to 3000, Shft 7000 | Lap Number
Gear :
Gear <o>
Number 3 Bar1: Number 6 :
Ground Speed (km/h) <99999> | Lap Gain/Loss Running (s) Bat Volts Dash (V)
Bar 2
Bat Voits Dash (V)

Lap Gain/Loss Running (s) Max Straight Speed (amjh) <

Boost Pressure

BOOST PRESSURE

3: Inlet Marvfold Pressure (Pa) Engne Ol Temperature (C) Arbox Temperatire () <

Change the
displayed units

Changing the displayed units in the Display Setup does not change it in the logging.

Take note of the number of decimal places and the maximum value that can be displayed. If

a larger number is required the resolution will need to be reduced.

Filter: Helpful for channels that are updated very quickly, allows you to actually read the
value without it jumping up and down by small amounts all the time. 250 milliseconds is

usually enough.
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Display Setup - Overrides

Number 6 - Override 1 [
Show

© When the channel updates HogTme: 20 sec €= Length of time

While the following channel is true : d

isplayed

Channel to be play
dlsplayed . e
while override | oo™ socstonter

is true Label : BOOST SELECT

Format : Decimal

Units : [kopascal (°a)  ~.
Decmal Places: 1 =

Maximum Value : 9999.9

Filter : 250 msec

[ ok J[ concs ][ teb |

Let’s say we have a rotary switch set up in the M1 to set the boost level. Every time the dial
is rotated the value boost aim will be displayed.
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Display Setup

Display Setup (===
Ossplay : | Internal Display (Fixed Layout) v| | Edt. ¥

RACE [wuucnce}ww Channels | Backight
Button Channels

Theinput — ==———pficenmm: Dbt cue st The input
¥ Next Line Button : Display Next Line Select |
channel used - €| channel used to
to change vt Chas change the
Display Mode : 2
pages S bottom line

This is where we set up the channels that control the toggling of the pages and which of the
bottom lines is displayed. There are also output channels to indicate which page and what
bottom line is displayed.
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Display Setup

Use a channel to —_
set the brightness

Toggle between = |

two fixed values
via a switch
channel

Display Setup

Display : | Internal Display (Fixed Layout)
RACE | PRACTICE | WARMUP | Channels | Baddght
Select the Display Backight mode

v| | Edt.. w

Fixed
—— brightness
value

The backlight brightness can be controlled in a number of ways, either by a percentage
channel, a fixed set brightness or two levels that are switched between via a switch such as a

headlight switch.

Copyright MoTeC 2015

Page 47




Displ

ay Setup - DC

Display Setup
Display : [ Intemal Display (Fixed Layout) +|| edt. w
RACE | PRACTICE | wARMUP [ Channeis | Baddght Add..

Page Label :
RACE

Number 1:

Remove

Coolant Temperature (€)  <99599> | AR EER] | secsion Time (MM.55) <53,59>
9:99.99 99.99 9:99.99
Number 2 : Gauge : Number § :
Engine Ol Pressure (Pa) <99999> | Engne Speed 0 to 8000, Shift 7000 | Lap Number <99999>
Gear :
Gear <9
Number 3 : Bar1: Number 6 :
Ground Speed (m/h) <99599> | | Lap Gain/Loss Running (s) Boost Pressure (psi) <999.99>
Bar2: Oriver Rotary Switch 1 <99999>
Bat Volts Dash (V)
Bottom: (4/20 used, 1/4 overrides used)
1: Running Lap Time (M:SS.H)  Lap Gain/Loss Running () Lap Time (M:5S.HH) <59,59.99_9.99_59.99> -

2: Min Corner Speed (km/)

&
5

3: Inet Manifold Pressure (kPa)

Lap Gan/Loss Running (s) Max Straight Speed (km/h) <9999_9.99_9999>

Engine Oi Temperature (C) Arrbox Temperature (C)
Gear Detect Value

<999.9_99.9_999.9>
<GEAR_DETECT_VALUES9999>

1: Reference Lap Time (M:55.HH) Lap Gain/Loss Final (s) <508.99_9.99_59.99> -

2

Lap Time (M:55.HH)

Change... | Copy From...

f Display Properties (=3 [
Device
Type : Internal Dispiay (Fixed Layout) >
- T b Pt __— Select the type
D1 (using Display Creator) of display setup
Information

No additional setup is required for this device type.

If Display Creator is being used instead of the fixed layout then we can also configure it from
here. Change the display type to an ‘Internal Display’ (using Display Creator) as shown.

Itis also possible to add a setup here if you have an additional D-Series Dash that you want

to configure with a fixed layout.
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Display Setup - DC

Display Setup
Dsplay : | internal Display (using Display Creator) v | | Edit.. ¥

Add all of the
channels to be
displayed —>—=

Channels

Channel
e

0 of 200 channels in use.

Display Creator Channels | page Selection | Options

Select Multiple Channels

Category | Search |Function | Unused

Segrch text :

Channels :

= Steering Temperature
- Thermo Fan Ctl

- Throttie Am State

- Theottle Pedal

- Throttle Positon

= Total Fuel Used

- Traction Switch

= Transmission Temperature
= Up Shift Light 1

- Up ShiftLight 2

= Up ShiftLight 3

- Vehide Accel Lateral

= Vehide Accel Long

~+ Vehide Accel Vert

Show Unassigned Channels

Edt...

Selected Channels
Ambient Pressure
Boost Am

Bat Volts ECU

Bat Voits Dash

Boost Pressure
Brake Bias Setting
Brake Pressure Front
Brake Pressure Rear
Coolant Pressure
Coolant Temperature
Engne Speed

Gear

Ground Speed

Lap Time

Each of the channels you want to use in your Display Creator project needs to be added

here. Think of the Logger and the Display as two separate devices. This sets up the transmit
template and creates a DBC file that can then be loaded into Display Creator as the receive

template.
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DISPLAY & DATA TRAINING — JULY 2015
Display Setup - DC

Display Setup ==
Display : | Internal Display (using Display Creator) v | | Edit... w

Display Creator Channels | Page Selection | Options.
Page Options

Number of Pages : 3 Vi Preserve Page
Pz Channels -
|nDUt | ?:»W,M Display Page Up Button Select
channel to poge one uton:
Page Reset Button :
change o L— Page control channel
pages 7] Display Page : Osslay Page [ seear

Display Page: Number used in conditions to control which page is displayed.

Number of Pages: Number of pages you will be using in your Display Creator project.
Note the first number is zero, so for 3 pages Display Page has a range of 0-2.

Page Up Button: Channel used to increment Display Page by one
Page Down Button: Channel used to decrement Display Page by one
Page Reset Button: Channel used to reset Display Page to zero

Preserve Page: If ticked will save the value of Display Page when the display is turned off.
Whatever page the Display was on before powering off will be displayed on power on.
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Display Setup - DC

Display Setup

Display :  [Intemal Display (using Display Creator) = | [ Edt... v |

Display Creator Channels | Page Selection | Optons
Channel Export
/| Generate DEC fie
© Use default flename

Use the following flename :

DBC file name: Generally easiest to leave as the default name.

When a Display is set up to use Display Creator it will create a DBC file to be imported into
your DC project. This is all of the communications information required for the channels you
select to send to the Display.
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Alarm Setup

minar Config

Functions | Online Tools H

& Logging...

= Display...
I * Alarms... |
Shift Lights...
Shift Light Module...
Telemetry...

Preserved Channels...

Input

Output

7] Warning Light :

Message

RefLap Reset
Sesson Reset

OVER RPM
ENGINE HOT

BATTERY LOW

S slarms configured. 43 avalable.

Conditon
Reference Lap Tme Reset True
Session Reset True

Engne Speed >= 8000 rpm

Coolant Temperature >= 100.0C (for 1.00 5, modify by 5.0 C, mod...
Bat Voits Dash <= 10.00 V (for 2.00 5) and Engine Speed >= 1000 LANE

7| Admowledge Button :  Alarm Adnowdedge

Warning Light

@J\
= Add additional

alarms

Input used to
~ acknowledge alarms

Output channel used to
indicate an alarm is active
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Alarm Setup

Change Alarm

Conditions || Message \ Options

Activate Alarm if any of the folowing conditions apply

1 T >=100.0C

Change Alarm

Conditions | Message | Options

) Include Value

Chamnel : Coolant Temperature

s : ceisiss (C)

ad{ Change Comparison \ \

During {  Comparson

s Greater thanor equal to v

@yae: 1000 (c)

Chagnel :
for: 100 seconds
Trigger value modifier
V) Use Trigger value modifier
After alarm is actvated, trigger value is modfied by : 5.0C
Maximum number of tmes trigger vakue 's modified : 1
Reduce trigger vaue when alarm is inactive for

Advanced
Reverse the result of this comgarison

Channel: Coolant Temperature [_select...

=53] Deomalptaces: 0

@ Shoy current value

Show yalue when alar

Change Alarm

Conditions | Message
Adnowledgement
Remove message : [V Automatically, after 10 seconds
or when acknowledge button is pressed

Do ot display this message againunti 30 seconds have elapsed.

Warning Light
Donotactvatelght @ Actvate ight Hlash ight
Output Channel

Alarm Status Channel :

B

Alarms allows us to create a warning based on certain conditions. In this case we are
creating an engine temp alarm. When the coolant temperature exceeds 100 degrees celcius
for 1 second the alarm will be triggered.

We are also able to modify the value once it has been triggered. In this case, if the coolant
temperature exceeds 100 degC the alarm comes on. Once this is cleared it will now have to
exceed 105 degC to trigger the alarm.

A message needs to be added and will be displayed at the bottom of the screen when an
alarmis active. The current value of the channel can also be set to be displayed.

It can be set to automatically acknowledge the alarm after a set period of time and an on
delay can be set. An output channel can be set for each individual alarm to allow display of
specificalarms, such as on a SLM.
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Shift Lights

- [sntLights Seup =
minar Config Neted SER T
Functions | Online Tools Hf ‘»&ares o
- ® Srpe Saple
{2 Logging.. AU o Dot
g Shift Lights Setup
& Display... JRpT—
Engne BPM channel Engne Speed Setect.| | Method | Up Shift | Down shift
* Alarms... . ™ _— Generate
JlLight 1 Up Shift Light 1 Select... Ught6
Hysteress 0 RPM
I Shift Lights... lught 2 Up ShitUght 2 Select... Loht 7
Current Gear npu!
o . Vlught 3 Up Shift Uight 3 Select... Ughts
Shift Light Module... Qurrent Gear charnel
VlLght 4 Up Shift Light 4 Select... Light 9
Telemetry... Ught's Ught 10
Up Shift RPM
Preserved Channels...
Settngs
Light RPM
1 7000
P
7400
7500
0

Shift Light Setup

The Shift lights are set up by a two stage process. The menu is accessed from Functions then
Shift Lights as shown above in the first picture.

Next choose which channel drives the lights. This is most likely to be RPM, however, if you
wish to have the lights as a boost gauge for testing a turbo engine or inline G for
deceleration, then this channel could also be assigned a channel for a light. (Not in the Shift
Light setup, however.)

Try to remember to put the RPM signal lower than the actual RPMyou wish to shift at.

Why? The main reason is the driver will always need to see the light before he knows to
change gear. If you want to shift at 6700 RPM for example the light should come on 100
RPM less (more for a new driver)

Hysteresis is to stop potential ‘flickering’ of the shift light if RPM is around the shift point.

The shift lights can also be set to Gear Dependant. This requires a Gear signal from either the
gearbox, or can be calculated by using Speed and RPM. The gear channel must first be set up
under ‘Calculations — Gear Detection’. Using a Gear channel, the RPM that triggers the shift
lights can be modified for the higher gears.
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Shift Light Module

minar Config
Online Tools H
2 Logging...
@ Display...
* Alarms...
Shift Lights...
Shift Light Module...
Telemetry...

Preserved Channels...

C127 N

None
SLM
SLM-C
D 1xx

0 Shift Light Module Setup

M1 (gmM2

Eved Brightness:

Use Channel Value
@ Oual Brightness

Channel

Low Vake

Brghtness Switch

| Light pattern to
be displayed

SLM is a CAN communications-based shift light with eight individual LEDs that can each emit
eight different colours at user defined brightness. The lights can be driven by the Up Shift

Light channels, as well as the Warning Light channel or any others.

When used with a Dash, the SLM can be configured as a four stage shift light as well as
having patterns based on up to four User Condition channels and a Warning Alarm option.
The number of lights, and the colour and brightness for each, can be individually set for each
display configuration.

The ability to pick individual items out of status groups and error groups. It is also possible to
have a light flash, as well as changing between two colours when active; each colour is up to

the user.

The ability to have certain colours displayed when any condition is false is also available as
an alternative to simply having the lights ‘off’ when nothing is triggering them.

Patterns are arranged in priority order, with the top of the list having the highest priority.
This means that if a pattern has a high priority, e.g. Warning Lights, it cannot be affected by

another pattern condition lower in the list becoming true.

Use of SLM over CAN will free up Aux Outputs to be used for other functions.
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Shift Light Module

, Select Mode - Either Flash/Static

Shift Light Pattern Setup
Basc | Advanced
Select the R
channel to it L St

control the o

H Colour 1 Blue - . Brghtness 100 %
hghts Colowr 2 Orange >4 O Grightness 2 100 %
Lights used 2 3 4 s @e M7 We 9 0 Fun M @i 1 15 1
2 22 © 000000000 QY Flash
e @0 D -E-E-E-E-E-E-E-0-0-B-0-0 ot w2 | g
ez @@ @- B B0 0 B- 0 0 0 B 8- 00 0 Jfraws: 0 3 me timing
T (o [ caca |[ nep
Select which lights will be used
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Configuration Details

[ MoTeC C127 Dash Manager - Seminar Ci
Connections Calculations Functic
New... !
& Open..
B save
Save As...

Edit Details...

< [

Check Channels
Edit Configuration Comments...

View Configuration Summary...

Convert Logging Image...

Exit

MoTeC | DISPLAY & DATA TRAINING —JULY 2015

Details Editor

Next Event
Event Name : Clear All

Session :

Short Comment : |

Long Comment :

Venue

Current Venue : Edit Manage Venues

Coordinates : (Not Set)

Logging Directory : C:\Users\amcgregor \Documents\MoTeC\Logged Data

Vehides
Manage Vehides

The details can be filled out either before sending the configuration or when downloading
the data. This is often overlooked but is very important when trying to identify data later on.
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MoTeC | DISPLAY & DATA TRAINING — JULY 2015

c f. t i D t i I
Venue
Current Venue : t Manage Venues
Coordinates : t Set
fotsed
Logging Directory :  C:\Users\amcgregor\Documents\MoTeC\Logged Data i Py~ pamra P
321900 km Quot Set) ~34.9303800 138.6204960 b
5.30300 km (ot Set) 37.8499733 144.9688260
241500 km (ot Set) 316641775 115.786923 Edt...
2.01000 km (Not Set) ~42.7464370 147.2943970
6.21300 km (ot Set) -33.4393834 149.5592218 Bamove,
Venue Manager 2.16000 km (ot Set) 37.2159070 145.0823480
(Not Set) (Not Set) -37.6730540 144.7600010
2.28000 km (Not Set) -37.6709228 144.7538636
| Novenueshave been set up. 2.87000 km (ot set) 12.4483680 130.9077400
Please select one of the following options: 4,42000 km (ot Set) -33.8037274 150.8708936
(Not Set) (Not Set) ~27.7469180 153.2936230
Setup Options 3.50000 km (Not Set) -33.8437200 151.0708090
2.41100 km (Not Set) -27.2284720 152.9649060
o Auboman(aly set up venues 2.60100 km (Not Set) 34.4152070 138.5058660
2.96700 km (Not Set) -28.2620460 152.0363919
Re : 4.44500 km (Not Set) 38,5013350 145.2315488
Australa 3.12000 km (Not Set) 27.6906460 152.6546360
Adkd 2 e veinie 3.50000 km (ot set) -37.9490784 145.1643209
2.98000 km (Not Set) ~27.9861680 153.4272720
lrmo'talveﬂue ﬂesﬁ.oma[' 2.41000 km (Not Set) 416576961 147.2500363
5 2.85000 km (Not Set) -19.2720600 146.8109188
Manually select and v 220000 km (Not Set) -34.8401540 149.6851530
v (Not Set) (Not Set) -33.9111700 150.9451960
3.02000 km (Not Set) -36.5188820 146.0871151
[ oK ] Cancel Help o[ coel e

Clicking on the Manage Venues button for the first time will bring up a window to
automatically import venue files.

Additional tracks can be added manually using either the import button to bring in tracks
that have already been setup by MoTeC or by clicking Add and filling in all of the details
manually.

Every track in the Venue Manager is loaded into the display, meaning that if you have GPS
beacons set up you can turn up to any of those tracks and get lap times without having to
change the config.
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Configuration Details

Vehicle Manager
No vehides have been set up.
Please select one of the following options:
Setup Options
©) Add a vehice
Import all vehide files from a previous installation
Manually select and import vehide files

Vehicle Editor
Vehide
Vehide ID
D: |

Device Serial Numbers
Dash:

Detais
Desgription :
Engine ID :
Driyer :
Vehide Type :
Drive Type :

GearRabgs: | Gear 1

Rato

Rear WheelDrive  ~

Weight :

Fuel Tank Capacity :

v Track:
- Wheebase :
Diff Ratio :

2 3 4 5

kilogram (kg) X

itre () -

milimetre (mm) 5]

%

/<

Used to calculate gear when no sensor is present
Can be entered in decimal (1.6) or teeth (32:20) formats

Every vehicle requires
a unique ID and two
vehicles cannot have
the same ECU or Dash
serial numbers

Used for Fuel
Remaining
calculations, needs to
be the amountin the
tank not the actual
capacity

¢ Vehicle Number and Dash Serial Number: These are the parameters the Dash looks for
when sending or retrieving configs or data from the Dash. It will match up this page with
the Dash serial number. If you wish to upload and download on multiple computers, this
information should match and be on all computers used.

e Description: Usually the style of vehicle, e.g. Formula Ford or V8 Superboats

e Engine ID: If you are running a sealed engine, log the serial number and the install date.
Most people ignore it and when they come to talk with their supplier they have forgotten

these details.

e Weight/Fuel Tank etc: Useful for when you’re back in the office and forgot what run 23
Friday afternoon was. Also note the units can be metric or imperial. 100 gallons will not
fitin a 100 litre fuel tank.

¢ Driver: This will be displayed in i2 as the name along with the log file. Leaving it blank
may save time but wastes valuable post processing time matching your laps up to the
official timing and scoring sheet to work out who was driving.

e Comments section: This will be added to the Log file. It's your main hope of remembering
which run was with fresh tyres, different springs etc.

e Track: Used by i2 for its Vehicle Roll calculation

¢ Wheelbase: Used by i2 for its Oversteer calculation

¢ Fuel Tank Capacity is used for Fuel Remaining calculations

e Gear Ratios: For the record and used if calculating Gear from Speed and RPM.

Most of the errors in missed details on laptops etc. come from users not having the details
for the car they download on their computer.
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Connection Settings

Connection Settings =5
Available Connections
Help -
: Hame Detais | o |
Edit Channels...
Change Connected Devices =
| Connection Settings... |——§ Lo | [ sens P adess -
(Connection Settings | 2s:2:0n5 F) [Fe80::250:c2 fefc: 1c96%11):6500 ]

Connected Devices... TS edor . T e
151050 Benchis 1

15:6:Test Benchi0

081158 o CAN..

15:1598:Denler

B c0: S8 1o AN, LUSE 10 CAN 10...
151327 0une:7 1327

15:05:E000y... 05

0B:USB D CAN... LS8 1o CAN 10

Comectioniame : | ENEEE]

Options... 1P Address Detais

Dash Serial Nurber : 0

v = —— n-

This list vl updaste automabically when new devices are connected.

=1 o

Connection Settings
Avadsble Connections

Hame Detais add

¥ IP (Ethernet) TP o Device 2 | [ grange

+ = Active Connecton [ Cancel e

All of the Colour Display Loggers (C-Series) use Ethernet to communicate with the PC.
The Display-only devices (D-Series) require a CAN connection.
* Add a new connection, click Add.

* Either enter the serial number directly or click search. If using search it will list all
connected devices.

* Double click or highlight and click Select on the device with which you want to connect.

* If you have more than one device in your available connections, highlightthe one you
want to connect to and click ‘Make Active’. There will be a green tick next to the active
one.
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Online Options

1
Tools Help

'§ GetloggedData  F8 Preserved Channels...
& Send Configuration  F5 -
Sl —_— Running Totals...
Zero Sensors... .
0 S:‘;;"”“ . Device Halt Counts
erence Lap...
Monitor Channels...
8 Simulate... A" lnPUts'"
View P — Auxiliary Outputs...
Test » > i
Miscellaneous P — Dlsplay...

Update Device Firmware

Dash Options (Upgrades)

Erase Logged Data

Set Access Passwords... 3
Show Serial Number

R Change Display Mode...
Reset Push-Button Beacons

* Send/Retrieve Configs

* Get Logged Data

* Real time viewing of sensors

* Zero Sensors

* Simulate conditions with engine/vehicle off

* Enable options in the Dash

* Upgrade the firmware in the field

* Test inputs/outputs, raw voltages/diagnostics
* Send Reference Laps

* View History Logs
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Retrieving Logging

rod.
Online | Tools Help Get Logged Data
I % Get Logged Data F8

Progress :

@ Send Configuration  F5

‘;3 Get Configuration Retrieving data :
Q  Zero Sensors... Pausing logging...

Set Reference Lap...

Monitor Channels...
8 Simulate...

Get Logged Data =
View »

Test » @ Thelogged data has been retrieved.

Miscellaneous » Do you want to clear the logging memory ?

Update Device Firmware

Dash Options (Upgrades) Yes ] E No i

Set Access Passwords...

Clicking on Get Logged Data or pressing F8 will download the data from the logger (if the
upgrade is enabled). Once the data is retrieved it will ask if you want to clear the logging
from the device.
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Current venue

can be selected
or a new —_

venue created

Driver can
be selected — |

Vehicle Details

Get Logged Data
Please confirm the following detads are correct for the logged data
Event
Event Name : Display Seminar Clear Al
Session :
Short Comment :
Long Comment :
Venue
Current Vi 3 Bench || Edit.. Manage Venues.
Coordinates : -37.8140230 145.2967600
Log Filename : C:\Users\amagregor Documents\MoTeC.ogged Data\20150706-0000200.d
Vehide
Vehide ID : MoTeC Manage Vehdes
Description : (Not Set)
Dash Serial : 2
_;’.“:—'—-—a T
oK Help

Add as much
information
as possible

Location of
log file

Vehicle details: When the download is complete you will be asked to fill out details about
the logged data. It is important to put in as much information as possible to allow easy
search at a later date. It is very difficult to find a specific log file months later if these details

are not filled in correctl

y.

Log file location can be edited in the Manage Venues window.
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Monitor Channels

1
.
Tools Help — Yarrp | rted )

Get Logged Data 8

Get Configuration

‘&
@ Send Configuration  FS
@
0

Zero Sensors...
Set Reference Lap...

Monitor Channels...

(o) |

Simulate...

View »
Test »
Miscellaneous 4

Update Device Firmware

Dash Options (Upgrades)

Set Access Passwords...

Show rannels you v

Connection OK

Presare AStess

Presaure & svess
Presaure asvess
Untess

DISPLAY & DATA TRAINING — JULY 2015

sox =z
somv
00gs
a0c
00A
nitor Channels - Test Config
A wanegs | Runlp
Theottle Pos 00% Steeting Angle 3691 deg Twbo Speed 0 pm
180000
Gear 1
Paddies o
o
L S 5001 00:
[ AlsmAck  Warning Light  Engine Temp 00c
= = UL Eng O Tomp 00c
Oil Level 1081 1901 C
1000 f
Goar ' an
s 6003 003
0o
o S Gear Shilt System Pres 0.000 bar T oes
i Eng 0 Pres 0.000 bar
0 3 Gbox il Pres 0.000 bae
T PP Fuel Pres Relative 0,000 bav
8.000
Gear Pos Volts ooov 3 H
5.00
0.00 0.000
600 00s 600+ 00s
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g Get Logged Data

DISPLAY & DATA TRAINING — JULY 201

Simulate

Tools

Help
F8

Q Send Configuration  F5
@ Get Configuration

Q Zero Sensors...

Set Reference Lap...

Monitor Channels...
‘S Simulate.

View 4
Test 4
Miscellaneous »

Update Device Firmware

Dash Options (Upgrades)

Set Access Passwords...

Catogory | Search | Function A e

Segrch test

~ A Pres Post Restrictor
A Temp Iriet

~+ larm Ack Button

- s ate

~ BaroPres

~ Bat VoRs ADL
 Bat voits BR2

~+ Bat Volts E8x

~ Battery Vois

~ 882 Beacon Count
~+ BR2 Bracon Nusber
~ 882 Temp

~ BR2 Vaid Receptions.

C

+ Beake Tenp AR
= Cabration
~ Chutch Pressare

oo || &0
Vods | Bescon
- EBxx Temp bd
0k
To create an object, drag and drop a | | Next Line Engre R
charnel oo a v,

e Yo wes v |
Cornmctin O

[pata Type [vake
Pressure & Stress. 0.000 bar
Tempersture 00c
oftjon o

Hess 0
Pressure & Stress 0.000ber
votage 1208v
vorage 000v
vokage 0.00v
vokage 000v
Unitiess o
Unitless. 0
Tenperstire 00c
Untiess o
Presaure . =
Presaure bt
Tenpersin | Al test
Tengerstin
Tenperatun
S E E
Untless
pressrctt | | PRt Lim AknBtn

0 0 8000
v
Engine RPM (rpm)

Brake Bias (%) 0.0
80.00 80.00

0.00 0.00

0.00 | > 0.00 >
BP Front (bar) | 7
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Questions

If you need assistance, feel free to drop us a line at support@motec.com.au
If you have suggestions on possible improvements or feature requests, email us
at the same address and we can look into it for you
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Dash Options

C125/C127

* Data logging —120MB
+ 1/0

* Pro Analysis

* T2 Telemetry

* Display Creator

C185/C187

* Data logging — 500MB
+ 1/0

* Pro Analysis

* T2 Telemetry

* Display Creator

* Advanced Functions
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Display Creator
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Overview

* Introduction to Display Creator

* Creating a New Project/Initial Setup
* Input/Communication Setup

* Page Layout

* Enumerators/Switches

* Alarms/Conditions

* Sending a Configuration

* Preloaded Projects

* Additional Features

* Questions
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Introduction

* Full control of the layout — optimise for
your application

+ Create custom graphics/icons
* Importimages and illustrations
* Incorporate sponsors/team logos

* Number of pages only limited by overall
project size

* Custom fonts

* Animation
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Creating a New Config/Initial Set Up
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He | Edt Tools Device Window Help

I3 New CtrlsShiftsN

=7 Open.. Ctrl+Shift+0
Recent Files »

i Save Ctrl+s
Save As...

8¢ Import DBC File...

Exit

Select the device you =
are designing for

Hardware Model
Select the hardware mode for the new project

130mm (800 480) Plastc 4

130mm (800x 480) AS73

178mm (800x 480) Plastic 34

178mm (B00x 420) AS73

Choose from either
a blank page or

various pre-made

designs
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Communication Setup
Fle Edt Tools Device Window Help
NE| 5 om|
2T Settings ¥ Communications | |7 Channels &
3 Select 3 DBC file =
& L o P m QQ amcgregor » MyDocuments » MoTeC » Dash » Config » <[4l )
» Organize v New folder =~- 0 ©®
Name
;:::::n From Dash Backups
1% Downloads Save Backups
Select the DBC %1 Recent Places | Seminar Config - Intemal Display (using ...  8/07/2015 2
3 4 Libraries
file created by 5 Documents
& Music
Dash Manager g
1% Computer
€ Network
File pame: v | DBC files
Open |v) Cancel
The DBC file must match the Dash Manager Configuration loaded into the Display.
Page 75
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Communication Setup
(" importa new DBC Fie
Updated  Channel Creation 4 DBC |
Name Seminar Config Intemal Display using Display Creator
File Name Seminar Config - Intemal Display using Display Creator) dbc
[ Signal Location l
Data Type teger
. Start Bt 0 Bit Length 16
List of channels | e |
added to the < ——
display setup in e
play p
Dash Manager
Channe]s Aam Message Ao Create
automatically — Ao Ouste
added by Dash RN oo
Aam Rash AtoCrme | @ m:mxmmmmum
Manager e T
Ok | [ Concdl |

This is a list of all of the channels in the dbc file created by Dash Manager.

Itis possible to untick channels that are not needed in the Display setup, which is usually
more useful when importing a dbc file from an external source in which there are a number
of channels that you don’t require to be displayed.

Copyright MoTeC 2015 Page 76



: « | DBCfile changed
e < The DBC file ‘Seminar Config - Internal Display (using Display Creator) dbc’ has changed
- Name Seminar Corfig Intemal Dispay usng Disply Creator - Doyt o s o DB e et e e o T
e r "DEC File

s = Update gnore
s File Name  ig\Seminar Config - Intemal Display (using Display Creator).dbc [**

o Unlink | Select.. Update... |

Notification of

Unlinking removes the change-to:dbefile

association with the dbc
file, allows editing of

individual signals Select new dbc file — —— Update DC if dbc file has changed

T reperties 55 ptons

When using a dbc file created by Dash Manager, if the Display setup is modified and the dbc
file is changed, DC will automatically notify you that changes have been made to a linked dbc
file.
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Communication Setup

4 &% Display 1
£33 Bat Vokts Dash _ (Not Used)
73 Bat Voks ECU s (Not Used)
T4 Boost Am 7 (Not Used)
{5} Ground Speed o (Not Used) The signals now
4 T Display 2
i amm (ot Used) need to be
£} Coolant Pressure o (Not Used) associated with a
T Engine Speed o (Not Used)
il = ot Used) channel
4 Display 3
{1} Ambient Pressure o (Not Used)
i Brake Pressure Front . (Not Used)
% Brake Pressure Rear , (Not Used)
54 Coolant Temperature (Not Used)
4 % Display 4
£¥} Brake Bias Setting _ (Not Used)
T} Lap Time s (Not Used)

Each of the input signals need to be assigned to a channel in Display Creator. There are two
methods of doing this, the first is create all of the channels and link them to the input signals.
The second is to create both the channel and link to the signal when creating the display
element.
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Add new channel

T

Assigned By

£) Alam Active in Alam Status in Seminar Corfig Intemal Display using Displa.
£) Alam Flash in Alam Status in Seminar Corfig Intemal Display using Display
%) Alam Message in Alam Message in Seminar Config Intemal Display using
&) Alam Value in Alam Value in Seminar Config Intemal Display using Display
&) CRC32in CRC32in Seminar Config Intemal Display using Display Creator
1) (Not Assigned)

Used By

O (Not Used)

Z (Not Used)

&) Aam 1

& Aam 1
(Not Used)

o (Not Used)

Click the ‘Add New Channel’ button to create a new channel.
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Channel Setup

— Name

Name of Crannel 1
the channel u = l
Data Type & Floating Point e
Quantty == Unitless M
|'ﬁ Drsplay
Unt == none T
Minimum 0
Connectto - o S—
existing Valoe : o
signal from C m—
. ﬁ [4) o |
dbc file e

Connect To Signal
Match Channel and Signal
Channel Properties
Neme Engne Speed
Deta Type & Foating Point
Quantty == Angular Speed ['/s]
Select a signal or bi decode
Name
4 g Semnar Corfig intemal Display using Display Creator
T2 Display 4
T Dieplay 3
4 % Diaplay 2

Rici L)

£5 Engne Speed

=l

. (Mot Used)

TA Coolart Pressure
§i} Boost Pressure
3 Display 1
™ RO
T Mam Value
T Aam Status
T Mam Message

T
™ (ot Used)

o |

Once you have created a new channel, make sure it is selected and click Connect to Signal.

Select a signal from the DBC file to link it to the new channel. The name, data type, quantity
and unit are all updated to match the signal automatically.

Copyright MoTeC 2015

Page 80



Channel Setup

Channel "Engine Speed’

Engine Speed

& Floating Point

== Angular Speed [*/s]

Name
Details are
. Data Type
automatically Ty
filled out to v
match signal L
details o

Maxdimum

== rev/sec [ps]

0

0

Preview - For ‘Pages’ view

Value

Connect to S-md\

Min and Max used in

z ms} / simulation mode
> ms

Allows you to specify a value to
ol be displayed for the channel

when creating the layout

Itis important to check the units; this will default to the base units sent by the Dash. In the
case of Engine Speed this is Hz, or rev/sec, which is almost of no use so should be changed to

RPM.

Minimum and Maximum are useful when using the simulate function but otherwise do not

affect the actual functionality of the channel when used in a Display.

Copyright MoTeC 2015

Page 81




Page Layout
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Dial Gauge - Setup

AE|d|9 -~ 8 O@| - 4 | l

2 Settings | %% Communications | (7] Channels & Functions | § Alams |[™) Pages | (3] images | G Simulate

R =25 ¢/@a 0o @a B T & = - lo]l n ©
Configure Gauge == l
T Select New Dial
Input Channel | Td(‘/abe. Tick Text
<z 11 000} 0
o ‘B € i I Channel to be used Gauge
Vakues 20 2 S ¥
g 08 st O == = in the Dial Gauge
Fist Value 0.00 S Last Value 100.00 2 50.00 50
Hgor Do [0 : 60.00 60
e vars &% i 0 2 Dial Settings

Text

X
Decmal Places 0 S
Frst Valve 0 3| Last Ve 100 g '

Displayed values

2|

Cancel

The first thing we want is a tacho. We create a new dial gauge and select ‘Engine Speed’ as
the channel.

The start/finish angles for the gauge can be set; the number of divisions and the text that is
displayed can all be configured from this window.
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Dial Gauge - Setup

I\/laking a Co:::ureﬁnuge
tacho so add iput Channel [ TokVaue|  TikTea| =
. H 0.00} 0
engine speed T Cheme "\ Engre Speed MO
g P L 1 What value
as the control Veloes " 3 ;
FrstAngle -180.00 2| Last Angle 90.00 0 e y will be
channel Frst Value 0.00 < LastVaue 900000 |5 5000.00 5 shown for
/ Major Divisions 9 : £000.00 § H
I 700000 7 Engine
Set the start : e : Speed value
L Text -
and finish angle Decs Placss [0 "
of the pointer, Fret Vakie 0 : LastVaIuel 3 :=< Change to the
the min and value you want
max values and displayed
the number of
divisions i (i

0 degrees is top centre. Positive is clockwise to bottom centre and negative is anti-clockwise
to bottom centre. The Minor and Major divisions set the number of tick marks on the dial.

The text is what is actually displayed on the dial. We want the tacho to show 0-9 rather than
0-9000 so we make the change in this section.
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Dial Gauge - Positioning

Lef 225

Horizontal Diameter 350 <

Vettical Diameter 350

Tt @ 2]
.

y

more suitable size

Adjust the /""d \: Enie Speed OB
horizontal ‘ >

. First Angle -180.00 > Last Angle 50.00 =
and vertical
diameters to a =

Click the centre
button to centre the
dial on the page

We now need to position and size the dial correctly. We want to reduce the size slightly to
allow room for additional channels and we want it centred on the page.
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Dial Gauge - Needle

E Dial Pointer Select Image 5]
Length 168 % Width 28 =
Offset 14 2 v Coegoy M .
|_ = Dimensions (Wx H)  Name Gear
\ Appearance Icon
S———
Bemert / ~ e Need
| eedie r
I:' Z Buit-in Dial Pointer anels L
FT 800x 18 Casecur N 0
t image MoTeCND-0S png SWQQ’D
Library tab
contains a

\ selection of F|IteC:|orjIy
images needle images

eTeCAD 07 g \

MaTeCND-08pmng

Select a new
needle image

The dial can be changed from the default to any custom image. There are a number of
preloaded images that can be selected from the library tab or your own image can be loaded

by clicking on Import.
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Dial Gauge - Surround

Select Image (=]

Dimensons (Wx H)  Name

511x511 MoTeC-DL-10png

oK Cancel

To give the dial gauge a more defined edge we will add some images. Again we can select
from a number of preloaded images or import our own. In this case we will use a preload
image. The sizing and positioning need to be adjusted to fit our gauge; this is done in the
same way as positioning the dial gauge.
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Dial Gauge - Surround

fle Edt Tools Device Window Help
A& d| 9 5| @@

2 Settings |7 Communications | [} Channels & Functions | § Alams () Pages |13

» [ 3| & @ _IE_JSUT

Lokt Top 3 ]
Horzontal Diameter Vertical Diameter 2
r Fe—" — __ Untick to remove
1 border
Al Sad - € Change to solid

The preloaded image isn’t quite what we wanted ; we want to hide the inner rings and insert
our own. To do this we create an oval that will cover the rings, allowing us to put our own
over the top.

Remove the border, change the fill to solid and the colour to black. We now centre the oval
and resize it to cover the rings. The Z-Order needs to be correct so that the inner rings are
covered but the dial numbers are not.
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Import Image

|
T e s O 28 DC Seminar Config (Modified) - MoTeC Display Creator 1.0.8.79 Alpha

3 DC Seminar Con 3 impentimage

Fle Edt Tools o
Ag[d]| 9 Fle Edt Toos Device Window Hep
= w;ot::} slal9 - slen |
e z E= S Settings | % Communications | ) Channels & Functions | § Alams |[T) Pages | (3] Images | % Simulate
é' # impot ¥ Bpot @ Replace == Merge X Delete  i= Delete Unused
Name

¥ Computer Image

Dial Background png

|mport the e
required /7

images All imported
images will be
listed here

We can import our own images in two ways, the first is in the ‘Images’ tab. Click on the
‘Import’ button, browse to the location of the image you want to import and click ok.

The image will now be selectable from the image insertion window.
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Import Image

actions | & Alams ) Pages | Lg] images | G Simulate

Click to insert
image

Can also import
from here

—

gy =
Project | Library

image Dimensons (WxH)  Neme

. - - w

Double click to
insert image

The second method is to click the ‘Import’ button from the Insert image window.
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Inserting Image

4 [T Page Page 1’

|4 Image "Dial Background >

| e e 'S
Opacty [7] O&E = 0
\ v <3 Dial Gauge ‘Engine Speed’
Adjust the opacity
Centre the image
/ on screen
Change..
]

Put the image
behind the gauge

Lt 265 & o 1555 @& Adjust the Width
wan 270 5 Hegt 190 3 ] €e———————=gnd Height

Positioning and sizing the image is done in the same way as all other elements. In this case
we want to decrease the opacity so that you get more of a glowing effect.

Itis also important to ensure the images are in the right order. You can click and drag the
image above or below the dial gauge. The higher up the list, the further ‘forward’ the
elementis.
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Channel Values

Alams | Pages | 8] Images | @ S

a & [r][s]

Text box Channel Value

We now want to add a number of numerical channels and text labels to display the rest of
our channels. Once we have a text element and a channel value we want to align them
correctly.

To align two objects, select the them both either by left clicking and dragging the selection
window over both of them, or by holding control and clicking on them individually.

Once selected, right click on one of the objects, highlight ‘alignment’ and then select Top.
The two objects will now be aligned at the top.

Note: the object that is selected first becomes the reference, all other objects will move to
align with it.
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Update Rate SR o 9SS \ Number of decimal

for the channel places displayed

Set the font, Linked channel

text si d Font & Defaut Font [Aral] v 50 =
ext size an
| . i (o) andm )]
USRS Y —

; B e
Preview value Voe il

displayed when
editing pages

We want this channel to be ‘Coolant Temperature’ so we select it from the drop down box.

It is often useful to reduce the refresh rate for channels that update very quickly to make it
easier for the driver to read. This is not usually the case for temperature channels so we will
leave this as the default.
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Channel Values

The easiest way to replicate a number of channels is to copy the text and channel value
multiple times to quickly set out where you want your channels displayed. Then go through
each of them, change the text and link to the correct channels.
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Channel Values

We want to

Pressure but it
isn’t sent by
the Dash yet

ENG TEMP

0

OIL PRESS

Copyright MoTeC 2015

We have decided that we want to display ‘Oil Pressure’, so we will need to add it to the Dash
configuration as it is not currently configured.




Adding a Channel

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

03 MoTeC C127 Dach Manages - Semin Config
fle Connections Cpiulations Fynctions Qe Tooks _ Help
FERvVa Ireroomaaa

Desplay Setup
Degiay : | intemsl Displey (using Osplay Creator) v [ Edt... w

Dusply Creator Chamels | page Seecton | Opters
Charnels

Charmel

SV Au Supsly
Anbent Pressure
SatVolts Dash

Sat Volts ECU

Soost Aim
SoostPressure
Brake Bas Settng
Brake Pressure Front
Brake Pressure Re
Codlnt Pressure
Coolant Temperature
Engne Speed

Gexr

Ground speed
LapTme

225 Eteret)

Rate
once/second
10 tmes/oes
20 tmes/ec
20 temes/sed
20 tmes/sed
10 tmes e
once/second
10 tmes/sed
10 tmes/sed
10 tmesjsed
10 tmes/sed
10 tmesjsed
10 tmes/sed
once fsecond

Select Multiple Channe

=y
Ej

Category | Search |y

Search text :

DBC file changed

The DBC file 'Seminar Config - Internal Display (using Display Creator).dbc' has changed

The contents of the DBC file have been modfied outside of Display Creator.
Do you want to update the DEC file contents in the project now ?

Update gnore.

ol
Channels :
Engne Ol Pressure
- Engine Ol Pressure Waming
= Engne Ol Temp Warning
= Engine Oll Temperature

=+ Engne OfPressure Low Switch

Show Unassigned Channels

Engne O Pressure

In Dash Manager we add ‘Engine Oil Pressure’ to the Display setup. Once the configuration is
saved, we get the DBC file update message in Display Creator.

Click update to add the new channel.
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ENG TEMP — ! 1EES | — e

0 4 [ Crannels & Functions
OIL PRESS o .
Select a

channel

Create new
channel

The second method of adding a channel is to do it in the ‘Pages’ tab. To do this, either select
‘Create New’ in the channel selection drop down or click the icon next to the drop down and
then select ‘New’.
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Adding a New Channel

r

automatically —>1

Create a channel

New channel

DataType & Foating Port

Channel properties {Q"ﬂ":;am

assigned when

signal is selecte::l/

[ V] Connect to a signal or bit decode]

Quantty “= Pressure § Stess [Pe]

/! Connect to a signal or bt decode
Name Channel
4 & Seminar Corfig Intemal Display using Display

3 Diaplay 5

4 T Daplay 4
{3} Engne Ol Pressure (Nt Used)

3 Diaplay 3

7 Dapley 2

73 Display 1

™ CRCR2

% Nam Valve

% Narm Status

T Aaem Message

____ Select the signal with
which you want your
channel to be linked

To create a new channel simply tick the ‘Connect to a signal or bit decode’ check button and
select the signal. The name and channel properties will be populated automatically.
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Grouping

4 [] Page Page 1"
T Text 'LAP TIME'
v AL Channel Value ‘Bat Vokts Dash’
v (<) Dial Gauge Engine Speed’

| Image ‘Dial Background png’

{&] Image ‘Dial Background png’

T Text OIL PRESS'

Q) Hlipse

T Text 'ENG TEMP'

T Text 'BOOST

T Text BATT

| Image ‘MoTeC-DL-10png’

T Text 'SPEED'

AL Channel Value ‘Engine Oil Pressure’
AL Channel Value ‘Boost Pressure’

AL Channel Value 'Bat Volts Dash’

AL Channel Value Ground Speed'

AL Channel Value Coolant Temperature’

SIS IS IS IS

—

p—

- Use grouping

fle Edt TJools Device Window Help
JdG|dl92 8o | |
3 Settings | ™ Communications | [ Channels & Functions | § Aams |7 Pages | (] images | G Semuiate

E]EAQ_JJJHT“'C

T— Create new group

Name the group

to organise

Fag¢€ Lopcrhes

the channels

Name Eng Temp

Select the items to

4 [0 Page Page 1 be grouped and

4 )., Group ;
‘ T Text ENG TEMP' drag them into the
v AL Channel Value Coolant Temperature’ group folder

Itis often a good idea to use groups to collect together parts of the project. For instance all
of the images and the dial gauge can be grouped together making it easier to find/edit

individual parts.
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Grouping

4 [T Page Page 1
). Group Gear'

). Group 'Eng Temp'

). Group Oil Pressure’
). Group "Speed’

). Group 'Boost’

). Group 'Battery’

). Group ‘Lap Time'

J

SEEEEEEE

Group Tacho'

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

__ Channels now grouped,
making it easier to sort

With everything grouped you can open a group and only see the individual parts for a
particular element. It also allows you to hide a group and all of the elements within for

testing purposes.
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Channel Value

ENG TEMP

0

OIL PRESS

LAP TIME

0

IR S

4 [T Page Page 1
4 ), Growp Gear
L, Channel Value Gear
J.. Group Eng Temp’

Group O Pressure’
J.. Group ‘Speed
). Group ‘Boost’
J. Group Battery
J. Group Lap Time

). Group Tacho'

Numeric

v Gear

8 Defauk Font [Aral]

B 7

k()=

Valve 0

We also want to add a ‘Gear’ channel. The same method is used as the other channel values.
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Enumerators/Switches
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Enumerators

Fle Edt Tools Device Window Help
AE | d|l9 - o Ood|
2 Settings | ¥¥* Communications | 2] Channels & Functiol

—
Pl &P | v @

b

Enumeration Name Gear Display

|

Rename the enumerator to Gear Display

2 Enumeration 1

Enumerators are a way of giving a text value to a state channel. For instance, in this case
when we receive 0 and -1 from the Dash for gear position we actually want N and R to be

displayed.
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Enumerators

Fle Edt Tools Device Window Help

JEg|dl92  © O@ &L

b E af ‘ v i <)

4 . Gear Display
s Enumeration Value 1

de X |

2F Settings | ¥ Communications | [} Channels & Functions | § Alams [0

]

Enumeration
Enumeration Value

Text to be displayed when
the channel value is 0

Value

Value of the enumeration

Any value that doesn’t have an enumerator specified will be displayed as the raw value. In
this case, with gear, we only need to specify -1 and 0 as we want forward gears to be
displayed as they come from the Dash, i.e. 1, 2, 3 etc.
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Enumerators

4 o Gear Display
PN
,QJ R

Highlight the
gear channel

s Gear

Enumeration
Enumeration Value
Enumeration Value

Now select the
enumerator as
the data type

MoTeC | DISPLAY & DATA TRAINING —JULY 2015

Name Gear

Data Type & e

a ty &= Boolean
Floating Point

- k-
N g .o
& Unsigned Integer

L Text
Minim:

Channel

m: i Gear Display

Madmum 0

| v Preview - For 'Pages’ view

none

Changing the data type to Gear Display will now display the text specified in your gear

display enumerator.

Can be used for any state channel that you want to display text. For instance, if you wanted
to display the ‘Engine Reference Speed State’ channel, each of the values 0-11 can have a
text description allocated to them. So instead of displaying the integer value you get a
meaningful tag such as ‘Cycle Lock'.
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Switches

4 [] Page Page 1
4 ). Group Gear'
AL Channel Valué Cit
Group 'Eng Temp|
43 Copy
Group 'Oil Pressur S
aste
Group ‘Speed’

Grouping

S EERQEEEIEE

}
|
)
J.. Group 'Boost’ Delete
J
)
) Z-Order

Alignment
Sizing
Spacing

Select All

Copy and paste
the gear channel
into the same group

[

7] P
Ctrl+ J

Ctrl+C

Ctrl+V J ,w Channel vw?rf&a. [rrre——

4 [T] Page Page 1
). Group Gear'
A Channel Value Gear'

Delete Font & Defaut Font [Anal] v 100 v

, Change the sve (B][2] [&]=]<] [=)la)(=
\ colourofone=—————>~ HEEEEN -
[: IIIE\ mEOEEEEN ]
R gear channel s
8 to red
' i
Ctri+A
C W 252
Green l ( HWo =
Bue ll ! o
D More Colours

Switches allow you to switch between multiple objects with the use of conditions.

For example, we want the gear indicator to be red when it is in Neutral or Reverse and white
when in any of the forward gears.
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Switches

Fle Edt Tools Device Window Hep E Switch.
A& | d|9 - 9 O@| % <a x| ¥ x| —
= = s | = e - Insertinto Switch vl NewswichGroup |
Cut CtrisX
» 3 ) = Q @l H T @ Copy CtrleC
4 [ Page Page 1’ Delete Delete
S Drag and drop —
v J.. Group Gear' the switch into 2.0rder ,
v ). Group ‘Eng Temp' the gear group All?nment »
v J.. Group 'Oil Pressure’ Saing 2
5 i Group Speed” Spacing ,
e . . . Select All Ctrl+A
> i Group Boost Right click on the ' '
v ). Group ‘Battery’ .
- B i switch and create
v J. Group Tacho' IN ew SWltCh
Group’

Put the new switch into the ‘Gear’ group to keep things tidy. Now create two new switch
groups by right clicking on the switch.
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Switches
4 [] Page Page 1’ 4 [T Page Page 1 v
v 4 ) Group Gear g e : ;G“;f;“
4 a Switch | Switch Group
& Swich Group Drag the = ook e
© Switch Group v J.. Group Eng Temp - =
v AL Channel Value Gear' two gear : R Group 0f Presmuse’ b Condtion
= v ). Group ‘Speed =
v AL Channel Value Gear ~ Channels 2 b K Goup Boos
Y . . 5 7 J.. Group "Batt R
e into their N+ §me e _
v ).. Group 'Ol Pressure . v )i Group Tacho .
v J,, Group ‘Speed' own Switch % oot
v ). Group Boost’ GFOUp Add € Oudent
v ). Group ‘Battery’ d.t. + 3
7 1L Group 'Lap Time' conditions
7 J.. Group Tacho' for the
switch group @) 7 s oo e capiyed oy whie 5 conden s e

Each of the switch groups can have a number of conditions based on any channel in the
configuration. Any number of groups can be added to a switch.

The switch group will only be displayed if the condition is true, otherwise it will be blank. The
easiest way is to have one of the groups with no condition, that way it will always be
displayed if the other switch conditions aren’t true.
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Switches

Condition operator —

Add in time delays <|:

Add Condition
Condtion
Channel "/ Gear
ety == Equal To
Vave Constat v uff
Inverse Result
Resut Delay
Resut is true when condtion
is true
Resutt is false when condtion
isfalse

]

OK

™ Channel used in condition

 Value of condition
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Switches
(v Switch Group | E Edit Condition
Preview
’ Gear == N
Gear - R The logic
operator
v | K 4 P b
. can be
=1 .
oo (L Bemore iy changed if
[ e >G°""H needed
(% indent |
4 Outdent
Ede
+ & Type T
‘Rumv:ﬁl.\ e
ok | [ Cancel
0 This switch group will be displayed only while &'s condiion is true. 0 This switch group will be displayed only while it's condition is true.

Add additional conditions and then edit the logic operators. In this case we want an ‘or’

operator but if we wanted an ‘and’, you simply double click on the logic operator and then
change it from the drop down menu.

The conditions can be nested to allow for multiple and/or operators.
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Switches
4 [T Page Page 1’ l"’
v 4 ) Group Gear'
. § 4 g Switch

The first switch —> 4 g Swich Gow
group has no . i ,,?«Tefn:wvm
condition so v AT Channel Valve

7 Group 'Eng Temp' 2 S
becomes the R ]
default 7 > ) Gow Speed —_

v ). Group ‘Boost'

v }. Group ‘Battery’

v ). Group ‘Lap Time'

v ). Group Tacho

t JHE 4

A switch group with no condition becomes the default. This group will be displayed when
none of the other group conditions are true.
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Alarms/Conditions
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Alarms

fle Edt Tools Device Window Help

JZG| 03| |

9\ Ctica
|

v Coniion
2F Settings | ¥ Communications | (§ Channels & Functions | § Alarms | () Pages | il images | @ Smuiate

Aarm Active == True
&

Name Proty | Critical Condtion
§ Aam1 1 Yes  (Nom Active == True) =
. g

Alarm condition

Alarm message =———> #soin o -
Standard alarm from

Dash Manager

v Mam Messsge ~ ©

E Dxsplay Chonned Value:

Channelvalue —™> =~

Chamel "\ Aam Vae ~Of

7] Properties &5 Assocutcns

Alarm 1 is automatically added and is controlled by the alarm setup in Dash Manager. It will

also display the text and value of channels that are defined in the alarm setup of Dash
Manager.

Any number of additional alarms can be added for various conditions.
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Fle Edt Tools Device Windg AddCondition = v Alarm 'Ol Pressure Low’
QG 9 ©l@g Rename 5 rere opesme tow
annel  “\» Engne O Fressure A |
& Settings | 7 Communications | 3] — . the alarm _ o
1 Vave  Constant v 200 2 kPa E
e e e et - 3 Engine Oil Pressure [kPal] < 200 kPs]
§ Aam 1 Resut s true when condtion
11 @ remains tue for greater than orequalts. 1 * seconds ]
Resul is faise when condion .
™
oK Cancel
Add Condition @
Condiion
Create new i —
alarm =
Vaue Constant ~ 4000 T omm
Inverse Resut
Resull Delay
Resuk is true when condtion
—— Change to
efae - ‘AN DJ _

0K Cancel

An alarm can be set up with multiple conditions. In this case we have an ‘Oil Pressure Low’
alarm that is active when the oil pressure is below 200 kPa and the engine speed is above
4000 RPM.

On and off delays can be set for each condition to stop transient behaviour triggering an
alarm or the alarm turning off before the driver notices.
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Default # Alam Channel Value

. 4 Alam Message
display 41, Alam Icon E age Proper |
location of o
the alarm E Sze & Postion |
Lt 0 2 Top 400 5 @

Width 800 = Height 80 =
Select the T
overlay 9] § Of Presare Low
page

l Alarms that will be displayed
| Select Al

The new alarm ‘Oil Pressure Low’ is automatically added to alarm display list.

What is displayed when the alarm is active can be modified just like any other object on the

other pages.
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Conditions

fle Edt Tools Device Window Help
JZ|d|9 9 OD| &4 %X i

2 Settings | ¥ Communications | 3] Channels & Functions | § Alams [T Pages | L3l

L e @AY B oe G A AN =
4  Condtion 1 Condtion .
v Value Channel
* Inde
r
+ s
I et Condition
Add
S
-«
+ &

Conditions are useful when we want to use the same conditions multiple times. This way if
anything changes you only have to update one condition.

Can be set as Momentary, Toggle or Set/Reset depending on how you want it to function.
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Conditions

o Orange Glow Condiion v Condition "Orange Glow"
o Red Glow Condition se=em Name Orange Glow
Mode Momentary v
v Set Condtion
Add
Engine Speed [rpm] > 6000 fpm)

v Condition ‘Red Glow"
Name Red Glow
Mode Momentary v
v Set Condition

Engine Speed [rpm] > 7000 [pm]

These two conditions will be used in a switch based on Engine Speed.
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Conditions

ENG TEMP BOOST
0 / \ 0

“ |\

O ENG TEMP
SPEt  OIL PRESS O
OIL PRESS

LAP TIME

0

The condition functions are used in the switch groups rather than directly putting in the logic
functions. This means that if we have a number of pages with the same conditions and you
want to modify them you only have to do it in one location rather than every page.

Take note of the order of the switches groups. The red ring needs to be higher up the order
because when it is active, i.e. greater than 7000 RPM, the yellow ring is also active (greater
than 6000). If the orange switch is higher up, the red one will never be displayed.

Only the first switch group can have no condition.
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Fle Edt Tools Device Window

BE=AN" |

Send configuration
button (or press F5)

©| 0
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Sending Configuration

Help

annels & Functions | & .

1 ~ &l

Select your
display from
the drop down

Allows you to

store a copy of
the project on
the display

Available Space 1600 MB

Store 3 copy of the project on the device

Select a device from the combo box or use the search button
Press Send Corfiguration to configure the device

Cose |

Configure Device
Selected Seral 2 i Check.
D 17 Check & Send 4
are Version 1107 7(3‘7 P
The fimware is up to date
Project DC Seminar Config deproj = >
Project Model C127

Build and
F— send project

to display

.

Set a
password

Sending a DC config is a similar process to sending a Dash config. You select the device from
the drop down menu and then click ‘Check & Send’.

Itis possible to store a copy of the project on the device so it can be retrieved later.

The device can be set up to require a password to send a configuration to stop unwanted

changes.
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Preloaded Projects

Fie
]

=

=]

n
Edt  Tools Device Window Help Create a new project

New

Open...
Recent f

Save
Save As.

Import [

Exit

Ctrl+Shift«sN

Create a new project Templates

Hardware Model
Seiect the hardwore mode or the rew rject

Model  §FI

D Resolution 17w (800 430)
Connector Fasc 14

Available Space 1600 ME

Select the template to use as a starting point for the new project

Select from a number of pre-configured pages ——

Display Creator has a number of pre-configured display pages that can be selected. These
include the default display pages that come with the Colour Displays, allowing customisation
without having to build an entire Display from scratch.

Elements or entire pages can be copied from any of the pre-configured projects into your
own custom project.
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NUMBER 1 ' NUMBER 1

LeFT —— PAGE LeFT Po—RGHT
NUMBER 2 NUMBER 2 NUMBER 1 NUMBER 2 NUMBER 3

00:00.00 0.00 00:00.00

NUMBER 4 NUMBER 5 NUMBER 6

TR 5 50 I00:00.00 0.00 00:00.00

6<
NUMBER 7 NUMBER 8 NUMBER 9

BOTTOM 1 BO

66:00.00 6336 00:06°60 [00:00.00 000 00:00.00
. w . IM00:60.00 000 00:0000

D000 000 0000LD)
o000 000 0a00.00)
oo 600 020050)
000,00 000 G200

Overay Page Page 0 Page 1

Now that we have a base to start from we add the dbc file from our Dash config in the same
way as previously discussed.
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Preloaded Projects

Select the channel label
NUMBER 1
NUMBER 2
NUMBER 3

sJd

BOTTOM 1

00:00.00

LE?

0.00 00:0

NUMBER 1

NUMBER 2
NUMBER 3
BOTTOM 3
0.00
RIGHT

IGH'

Text OILPRESSURE

Font ‘& Adal

sve (B]2] (=] (wll=]=]

Coour [ -

We now start by selecting the text label and renaming it to the channel we want to display in

that position.
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QlL FRESSURE

0.00

NUMBER 2

NUMBER 3

-0

BOTTOM

LEFT

Preloaded Projects

Select the channel value

00:00.00 0.00 00:00

BAR
[ —

NUMBER 1
NUMBER 2 |_
X 10 Yy 52 [B]
NUMBER 3 |
Format Numeric v DPS 2
OTTOM 3
0 Channel @ Left1 ~QE A
RIGHT | S
Refresh Rate 20 Hz v

Channel place holder not connected —

Select the channel you want to allocate, the yellow warning symbol lets you know the
allocated channel can’t be found. The preconfigured projects all contain channel place
holders that need to be reallocated with the channels you actually want displayed.
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Preloaded Projects

Select the
desired
channel

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

Create a channel
New channel
Channel Properies.
Name Engne Of Pressure
DataType & Foating Port
Quantty = Pressure & Stress [Pa]
7] Connect to & signal or bt decode
Name Chamel
4§ Seminar Corfig Intemal Display using Display
¥ Display 5
4 T Display 4

> £ Engne O Pressure (ot Used)

1 Dasplay 3
1 Dsplay 2

7 Display 1

™ CRCR

3 A Value
T Nam Status
T Marm Message

Select the signal you actually want to be displayed and click OK. It will automatically create
the channel and fill out the parameters.
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OIL PRESSURE

0.00

0.0

AMB PRESS

0.0

0.00  0.00 00:00.00

LEFT —— RIGHT

Continue through and allocate each of the channels you want displayed.

Itis important to note that only one channel can be allocated to each signal. If you wish to
use a channel in another location don’t reconnect to a signal, simple select the channel from
the drop down menu.
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Additional Features

* Timers/Counters
* Animation

e Simulation

* Bit Decode

* Backlight Control
* Splash Screen

D-Series Only

* Input Signals

* Beacons/Lap timing
* M800 CAN Input

Timers/Counters: Functions similar to Dash functions. Can be used to create time based
conditions.

Animation: Create animations from a number of images.

Simulation: Simulate the Display to check layouts/functions/conditions etc. before sending
to a Display.

Bit Decode: Decodes a bit stream allowing you to send multiple state channels in one CAN
message

Backlight Control: A channel to control the backlight brightness, can be set as a constant
value or varied depending on a particular input or conditions.

Splash Screen: Set an image to be displayed when the device powers up instead of the
default MoTeC screen.

Input Signals: When using a D-Series Dash this allows you to configure the analogue and
switch inputs to be used in configuration

Beacons/Lap Timing: Setup a BR2 for lap timing to be shown on the display

M800 CAN Input: Sets up standard M800 CAN messaging so it doesn’t have to be done
manually. (Note: If using an M1 ECU a DBC file can be provided by MoTeC on request)
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Questions

If you need assistance, feel free to drop us a line at support@motec.com.au

If you have suggestions on possible improvements, or feature requests,
email us at the same address and we can look into it for you
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Display Creator Tips
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Topics

* Reset Window Layout
* Adjusting templates to introduce sponsors
- Using ‘Global’ Conditions
- Using Timers
- Incorporating Animation
- Transitioning

e Simulation

OIL PRESSURE

COOLANT TMP
BOOSTAIM

AMBIENT PRESS

00.00

3UNNINGS

SPEED
BATT
BOOST

LAP TIME

00: 00 00

BRAKE BIAS

Heat Beads ‘ L

ZUNNINGS
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i2 Data Analysis

i2
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Topics

* About Data Logging

* Introduction to Using i2

* Track Mapping

* Displaying Data

* Reliability and Safety

* Evaluating Driver Performance
* Evaluating Chassis Performance
* Data Maintenance

* T2 Telemetry

* Any Questions?

The above program is an outline of the topics covered in today’s seminar. If you have a
guestion at any stage, feel free to ask.
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Why do we use it?

Reasons for Data Logging

Monitor vehicle reliability
Tool for vehicle and driver analysis
Analyse performance

Periodically sample selected inputs

- Typically once/sec to 5000 times/sec

Greater value from test laps

Store data for retrieval/archiving

Driving technique

Comparison against reference lap

One of the main features of the Dash is its data logging functionality, which gives us the
ability to record all sensor values.

This allows decisions to be be made on engine, driving and chassis setup. Data Logging is
used to record quantitative data (facts) about performance of these areas.

Monitor the drive train in all parts of a lap to look for unusual changes.
Confirm driver feedback about what is happening in the vehicle, and its handling.

Sampling rate is determined by the sensor being logged - must log fast enough to record
important data variations.

Maximise information available in a test session. Data logging will record everything that
happens if it is correctly setup, defined and calibrated.

Data can be used for planning future setups, driver coaching, comparison run to run or
with other drivers.

Help diagnose faults and optimise performance, e.g. check fuel and oil pressure are stable
during the session (no surges), brakes/tyres up to temp.

Overlay data before and after a chassis change to analyse its effect on the chassis.
Measure oversteer/understeer at individual corners for planning chassis adjustments.
Measure braking ability of vehicle (and driver).

Compare all elements of a lap against a Reference Lap to understand chassis changes,
driver technique, tyre performance etc.

Copyright MoTeC 2015 Page 134



MoTeC | DISPLAY & DATA TRAINING — JULY 2015
Logging

* Accepts signals from Analogue or Digital sensors

* Record channels from Sensor Inputs or derived maths calculations

» Data logging stored in Flash Memory

* PC Communications via Ethernet
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Sensors

Engine/Driveline

Engine RPM

Oil & Water Temps
Oil Pressure

Oil Level

Fuel Pressure
Throttle Position
Lambda (Air/Fuel)
Fuel Used

Gear Position
Gearbox Temperature
Battery Voltage

Chassis

* Wheel Speeds
* G-Lat and G-Long
* Steering Angle

* Brake Pressures

* Damper Position

* Ride Heights

* Brake Temperature
* Tyre Temp/Pressure
* Suspension Loads

* Air Speed

A list of sensors available for comprehensive measurement of vehicle and driver

performance.
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Dash Channel Structure
eNsors Fuel Pressure

Qil Pressure

Wheel Speed FL

Wheel Speed RL

m 2l - Engine Speed

=
~ detection [ |

Y i\

Alarms Display = Logging ‘

Channel Overview

Channels are used to convey information between the various systems of the Dash. For
example, an input sensor may feed a channel called ‘Engine Temperature’. This channel may
then be used by any other system, such as the Display or Data Logging systems.

Channel Usage

The Dash channel scheme allows complete flexibility in channel usage, as any available
channel can be used by any other function, i.e. any channel can be logged, displayed, used in
conditions and/or used in alarms.
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Examples of Dash Systems

Basic System Advanced System

In a typical setup for a Formula Ford you might A typical logging setup for a V8 Supercar might be:
want to log the following: » 4 x Suspension position at 500 Hz

* 1x Ground Speed at 20 Hz * 4 x Brake temperatures at 20 Hz

* 2 x Pressures (fuel and oil) at 20 Hz « 4 x Tyre temperatures at 20 Hz

* 1x Engine Temperature at 1 Hz * 1x Oil temperature at 1 Hz

* 1xBeaconatlHz * 4 x Tyre pressures at 20 Hz

* 2x G-Forces at 20 Hz * 4 x Tyre temperatures at 20 Hz

* 1xEngine RPM at 20 Hz * Plus all the basic logging setup of diagnostic

* 1 x Throttle Position at 20 Hz channels, user conditions, onboard maths channels
* Total 9 inputs required * Total 26 inputs required

A typical race lasting 30 minutes would require a With this setup an C185 with 250MB memory would
memory capacity of approx 0.5 MB. allow a logging time of approx 3.5 hours, while the
1 GB ACL would be sufficient for an endurance race.

The onboard data recorded into the logging device is downloaded to a PC, either each time
the vehicle comes into the pits or at the end of a race, rally, drag run or test session.

The available memory varies greatly from system to system and more recent logging devices
use Ethernet communication for fast download.
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i2 Introduction

i2
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i2 Standard vs i2 Pro

i2 Standard

Single overlay lap
* Simple maths functions

Multiple overlay laps
* Advanced mathematics

- Corrected speed/distance — user maths
- Filter, scale and offset - global maths
- +-*/ - Flexible expressions
* 15 Worksheets * Unlimited display components
* 5time/distance graphs * Unlimited Workbooks
* 10 Channels per graph * Unlimited Worksheets
* 50uting graphs * User definable track sections/sectors
* 2 Histograms * Lap Reports
* 1 Scatter plot » Statistics zoom
* 1 Mixture map * Suspension Analysis
* 1Track Report * Video
* Section Times * Multiple projects

i2 Standard is included, while i2 Pro requires the optional Pro Analysis upgrade or a Feature Licence.

There are two levels of analysis functionality: i2 Standard and i2 Pro. This list shows some of
the major differences between the two software versions.

i2 Standard is available to all customers with logging from a MoTeC Data Logger or ECU. It
has been designed with the intention of being suitable for teams up to around mid-level
motorsport.

i2 Pro provides all the features of Standard but on top of that are extra features that have
been requested by professional race teams worldwide, like advanced mathematics, multiple
overlay laps, and unlimited components, Workbooks and Worksheets, and viewing Live
Telemetry data via T2. It is expected to be used by those in middle to upper levels of
motorsport.

There are two ways to make log files compatible with i2 Pro:

1. The first optionis a Pro Analysis upgrade on your ECU or logging system. This is a
password enabled upgrade, which saves all log files from the device as 'Pro’ files.
The Pro Analysis upgrade can be purchased at any time, allowing you to use the more
powerful software when the need arises. This can even be done at the race track, you
need only contact your dealer and they can supply the password to upgrade your specific
device.

2. The second method is via the Feature Licences, which allow data in different formats to
be used with i2 Pro.
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Software Download/Installation

* MoTeC software is available for download from the website at:
http://www.motec.com.au/software/latestreleases

Home News Produs Sales Support Forums Downloads Corporat

I - Lotest Releases
s

Ready to learn?

NEW SEMINARS
JUST ANNOUNCED

While a software and resource USB is included with MoTeC products, the software is
regularly updated so it will become necessary to download the latest versions from the
MoTeC website.

Installing Software

1. Go tothe MoTeC website at http://www.motec.com.au/software/latestreleases
OR
Locate the Dash Manager software on the MoTeC Resource USB

2. Save the selected file in your preferred location (for example Desktop)

3. When downloading is finished, double click on the file and select run.
Note: the time taken to download the file can vary widely and will depend on the speed
of the connection to the internet.

4. Follow the instructions on the Install Shield Wizard

To be informed of the latest software releases you can join the MoTeC software announce
mailing list by sending an email to mailto:announce-subscribe@motec.com.au
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Getting Started

* Double left click on the MoTeC i2 Pro Icon on your desktop to start the software

“@ MoTeC 12 Pro (1,10896) - ol
Flo Veu loh Heb MoTeC

FEry
-
5w motec.com .

b b

1 | MaTeC Webine

To start the program after installation, click the icon on the desktop or click Start > All
Programs > MoTeC > i2 Pro

A Workspace stores the i2 program settings, screen layouts, math calculations etc. used for
analysis. Workspaces can be defined per vehicle, by type of racing etc. A user can create as
many Workspaces as they wish, each with different settings. New Workspaces can be
created or existing older projects opened from the File | Workspaces menu or from the i2
start up page. Any log file can be opened from within a Workspace, so a Workspace doesn’t
restrict what information can be analysed.

The first time that i2 is run, the user is prompted to create a New Workspace. Follow the
prompts of the wizard to create the first Workspace.

If upgrading i2 Pro to version 1.1, the name changes from Project to Workspace. The older
projects can be imported from the File | Workspaces | Open Workspace menu. Click Import,
at the bottom of the import window, you will need to change the ‘Files of type’ to be i2
1.0.Project.

When opening i2 Standard for the first time you will be presented with the choice of 4
projects: Circuit, Drag, Rally and Engine. If you click on the box ‘load previous project’, on
subsequent program starts it will take you straight into your graph screens, ready for you to
open your data.
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New Workspace Wizard

New Workspace n
[ 1 New Work: Wizard . . 5
e e e gm 4 Types of Basic Start Profiles depending
e ks ot / on type of data to be analysed
R e : «° New Workspace n}
’ ' - Y - Workspace Location
n 3 This! x\ Specify the Workspace name and a location for storage. New Workspace
’ ﬁ' _ Cicut Disg Engine § “"mmm
> Workspace Name Seminar Workspac 0 Create a new Workspace with these properties.
o= ) ,,
g /| Copy Template Worksheets and Maths into the Workspal Cocut

Wen B

pace Typ
Workspace Location

Name Seminar Woskspace

Location C:AUsers! - eC\2

Use Profile Worksheets and Maths Yes

Cancel

Creating a New Workspace:

Workspace Type: There are 4 types of project available: Circuit, Drag, Rally and Engine. The
project type determines the default math settings and initial Workbook and Worksheet
setups and optimised for that particular data analysis .

Workspace Location: Enter a descriptive project name. This will be used as the folder name
under which the project is stored. By default, projects are created in the current user’s ‘My
Documents’ folder under ‘My Documents\MoTeC \i2\Workspaces\Workspace_Name\’ This
can be changed by clicking on the button next to the Workspace Location and browsing to
the destination folder. Renaming the folder will rename the Workspace.

Profile Worksheets and Maths are included if the box is checked, otherwise the project is
blank with no predefined maths or screen layouts.

Workspace Summary: After checking the project summary, click on Finish to close the
wizard and begin using i2.

The entire project folder can be copied from one PC to another and some of the components

can also be copied. The project folder and its directory structure contains individual files for
channel maths, setup sheets, track maps etc.
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Workbook/Worksheet Setup

* Worksheets should be grouped into Workbooks by their type, such as Engine,
Driver, Chassis, Suspension, Power or they can be grouped for different people
such as Engineer, Driver A, Driver B.

Workbook Worksheet
@\ / Circuit Racing Project:
File \edit View Layout Add Data Tools Help The /Samplesl WOFkbOOk
= I\ contains 10 sample

Worksheets

Drag Racing Project:

‘ The ‘Samples’ Workbook
3 Engine contains 8 sample
4: Transmission WorkSheetS

oday (4 spuuey] 2

{) 5: Brakes
% B: Suspension

Workbooks and Worksheets

Worksheets are used to contain the screen layouts, i.e. where the data is actually displayed. Each
Worksheet is completely configurable and may contain a number of different components such as
Graphs, Histograms, Gauges etc. These can all be mixed together in any one Worksheet.

Workbooks are used to group a number of Worksheets. This allows a large number of Worksheets to
be defined and organised into categories to suit the user’s requirements. A Workspace can contain
any number of Workbooks which in turn can contain any number of Worksheets.

Selecting a Worksheet

To select a Worksheet use the mouse or press F7 to activate the Select Worksheet dialog or press the
corresponding number key that is shown on the Worksheet tab.

Keyboard shortcuts
Worksheets may be selected by pressing the corresponding number key (0...9)

Workbooks may be selected by pressing the Ctrl key plus the corresponding number key (Ctrl+0...9)

A Circuit Racing project comes with 8 pre-defined Workbooks, each with a number of pre-defined
Worksheets, i.e. there are 10 pre-defined Worksheets in the ‘Sample’ Workbook, several others such
as ‘Driver’, ‘Engine, ‘suspension, etc. and one blank Worksheet in the ‘User’ Workbook. A Drag Racing
project currently comes with 8 pre-defined Worksheets in the ‘Sample’ Workbook and one blank
Worksheet in the ‘User’ Workbook.
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New Workbook

& MoTeC i2 Pro [Seminar]
Fle Edt View [Layout] Add Data Component Too

= d I 4 ‘ Layout Editor... Ctrl+F7 1: Samples =] w gl a2 L 2 ama | 4 g
New Workbook — New Workbook
0l01

= L | New Worksheet ==
= e i o Q Rename Workbook

1 = 4 i

(1:Samples | gupect » L5l 94 "% DeleteWorkbook

' o 6'5
4' Layout Editor... Ctrl+F7

Add New Workbook

Enter a name for the new Workbook :

Creating a new Workbook

To add a new Workbook, go to the ‘Layout’ menu and select ‘New Workbook’. Or this can be
done from the Layout Editor (menu ‘Layout — Layout Editor’, shortcut key ‘Ctrl+F7’ then ‘Add
Workbook’) or right-click on the Workbook list and select ‘New Workbook’.

You will be prompted to enter a name. To rename a Workbook, right click on the drop down
list and choose ‘Rename’ or use the Layout Manager.
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New Worksheet
& MoTeC i2 Pro [Seminar]
- -ﬁ MoTeC i2 Pro [Seminar]

Fle Edt View [Layout ] Add Data Tools Help Flo-+ Et - Viow:Lzyout - Add - Deta  Tooks = Help

5 d| 3| Layout Editor... Ctrl+F7 g idls|IQ HES 9

New Workbook S -

- Laps | New Worksheet (8: Seminar | 1:Workshees 1|

New Worksheet
. Cami ool
8: Seminar Sglect » Q Rename Worksheet
- Layout Editor... Ctrl+F7

Add New Worksheet (5]
Enter a name for the new Worksheet

Creating a new Worksheet

To add a new Worksheet, go to the ‘Layout’ menu and select ‘New Worksheet’. Or this can
be done from the Layout Editor (menu ‘Layout — Layout Editor’, shortcut key ‘Ctrl+F7’ then
‘Add Worksheet’) or right-click anywhere on the Worksheet tabs area and select ‘New

Worksheet’.

You will be prompted to enter a name. To rename a Worksheet, right click on the tab and
choose ‘Rename’ or use the Layout Manager.
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Open a Log Data File
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5 Ways to Open Files:

* Pull-down menu
‘File/Open Log File

* Ctrl-0

* Iconon toolbar o

* F8, then Icon ol o B

* F8, then right-click £ Ot Ooen | [ conca

Open Log File dialogue

A log file can be opened by going to the ‘File’ menu and selecting ‘Open Log File’, by using
the keyboard shortcut ‘Ctrl+O’ or by clicking on the Open Log File icon on the toolbar.

On the left is a folder view with the currently open folder highlighted in grey, the folder
name is also shown at the top of the window. Full details of the currently selected file are
shown in the pane on the right.

Files shown can be filtered by the Venue, Driver name or Vehicle details by selecting one or
more of these from the drop down lists.

Files can be sorted by the columns shown at the top of the centre pane by clicking the
heading once — and again to reverse the order.

Columns shown and their order can be selected from a list by clicking on the ‘Options’
button or by right-clicking on the row of headings to a list of selectable headings.

Select the required file and click on ‘Open’.

Multiple files can be opened at once allowing data to be selected from a number of sources -
when a file is opened, previously opened files remain ‘open’. Files can be closed individually
or as a group.
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Lap Selection - 5 Open file dialog and icons

File Selection

2 File Edit t Add Data Tools Help
* Main " Venue, Event
e
* Overlay Dats Driver, Vehicle
o8 sy w B
* Otheroverlay |g|& g X m v % §a p—
Iaps Laps Time . '
=) Calder, i2 data day Time, Comment and
Q| = Jamie, 114 Filename
% = 23/11/2005, 2
§ = 9:53:00 AM, second warmup , Sample.ld
E Out Lap O O O <€osts—ooomn T ~— Other overlay laps
5 Lap1 105163 O OO 001481 0:00.000 0.00 Main
§ lep2 [HEEE @O U000 000000 0.00 | .
% Lap3 1:051%2 OO 9 0:01.510  (:00.000 0.00 —~ Overlay 1
Lap4 1:03758 O @<€—UUO0077  0.00.000 0.00
InLap 14 000 03338e€000000—000— T Lap List
Data Window

Press F8 to go into the data window.

This window lists files that are currently ‘open’ that you may choose to view. You can open
as many files as you like from any folder on your computer. Once one or more files have
been opened they will appear listed down vertically along with some file details as shown
above.

Use ‘R’ to select the first overlay lap, and ‘O’ for an additional overlay. Otherwise press ‘M’
or ‘enter’ to select the Main lap. The fastest lap in a session is highlighted in orange. The F4
key toggles the overlay lap on and off. F3 toggles variance.

One lap is chosen as the ‘Main’ lap, this is indicated by a red dot in the circle next to the lap
time. The next column across is for the ‘Overlay 0’ lap. This is actually the first overlay lap
(displayed on those components that only support a single overlay) and is also used for the
variance calculation. The third column is for additional ‘Overlay’ laps that are displayed on
graphs and in channel reports. The Main, Overlay 0 and Overlay laps can all be from different
files or sessions. The trace colour of an overlay lap can be changed by clicking on its label in
the title bar above the main display.
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‘Layout — Add’ menu

* Time/Distance Graph
* Quting Graph

* Histogram

* Suspension Histogram
» Scatter Plot

* Mixture Map

* FFT

* Video

* Picture

Right click on blank area of
Worksheet Available Components:

.

.

MoTeC ) DISPLAY & DATA TRAINING — JULY 2015
Adding Components

Paste

Track Report

Track Position
Rainbow track map
GPS Track

Channel Report
Time Report
Gauges (various)

Telemetry (various)

HOFEFFEFFEEDLE

n # B

Time/Distance Graph
Quting Graph
Color Graph

Histogram
Suspension Histogram
Scatter Plot

Mixture Map

FFT

Video

Picture

Track Report
Track Position
Rainbow Track

GPS Track
Channel Report
Time Report
Gauge

Telemetry

/

Channel List

4zl Numeric

B Bar

®| Dial

@] Steering Wheel

=) Status Light
Track Position
GPS Track

Adding Components

With a new Worksheet now open you are still unable to view any data until a component has
been added. Right click anywhere within the blank new Worksheet and a list of available
components will appear. Or use the ‘Layout’ menu to select a new display component.

To add a Telemetry Component you will need to add a telemetry stream to the Workspace.
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Add Time/Distance Graph

E McTeC 2 Pro [Seminar]

Fle Edt View layow Add Daa

Sddl+laa

Tods  Help

] [BI[1:03.682] Lap 2, 9:53:00 AM, Z3/11/2005, , Calder, second warmup [Sample.id]

g

Laps |

8 Semnar

Add

sjpuun §

Undo Delete

g

CtreZ

wh LB ODFIRFFRN

Gouge »

od

Time/Distance Graph
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Histogram

Suspension Histogram
Scatter Plot

Moture Map

FFT

Video

Track Report

Track Pesition
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GPS Track

Channel Report
Time Report

[ pr—

Select Channel

92 5[

Search: |

01 Dual RPM Lim Active

2 Engna RPM
0 Emvor Over RPM
€01 RPM Limt Active

Time / Distance Graph

Select ‘Add — Time Distance Graph’ from the menu bar.

When adding any new component, initially the software presents the relevant component’s
Properties dialog box. This allows the user to organise the component with the desired
channels to view and the format they are to appear. The user can access the Properties
menu for the currently active component at any time by pressing the ‘F5’ key.
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Adding Channels

] Semnar Wortspace - MoTeC 12770 (11,0896 - ol
i - | Morec |
Jo 2?8 sisr w2 b u -

B8 Vow Lwos AMH Dss G o
§

File Edit View Layout Add Data |(

[§] Channels = x
& i ~ i [geal
o

“v Gear Chg Cut Active

Available logged and
calculated maths channels

spoday L) | s

Filter the channel list
for required channel

Press ‘C’ to open the Channel list fly out. Double click on a channel to add it to the display
component that currently has focus.

Or, press ‘Tab’ to go into the channel list, arrow up and down then press ‘Enter’ to add a
channel. The list of channels displayed can be narrowed down by typing the first few letters
of one or more words of the channel name into the search box to make finding the required
channel easier.

You will find that some channels are grouped together, while others remain on their own.
The time/distance graph that we have added is being divided into ‘Groups’. Each Group can
have one or more channels on it. If we add channels that have the same units they will be
placed on the same group, channels with different units are given a new group.

Itis possible to change the default behaviour and arranged channels according to how you
want them in each case. This is done by accessing the Properties for the time/distance graph.
Or hold down the ‘Ctrl’ key when clicking on a channel in the list to force the channel into a
new Group (i.e. a separate graph).

Click on the group containing corrected speed to set the focus to that panel
Press the C button to bring up the channel fly out
Type ‘Gear’ into the search bar

Double click on Gear
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Channels Window

=]
Toggle View List or Tree e e
\%j d 4 S aw 2
. \G=] Channels B x
Sort Alphabetically = o [l [Search o

Oversteer
[ Oversteer (Speed Weighte
[ Inverse Comer Radius
[ YawRate
=" Internal
[ Con Dist
[ Corn Speed
[ Damper Vel FL
[Z3 Damper Vel FR
{5 Damper Vel AL
[Z3 Damper Vel RR
= Logged
Air Temp Inlet
Brake Temp FL
Brake Temp AL
Diff 0il Temp
Eng Oil Temp
Engine Temp

Search Box

Categories

/u sppuuRy) ;

The Channels window is used to add channels to the display component for the currently
selected ‘Main’ logged data, and the selected component display on the Worksheet. This
component is the one with the highlight box around it.

The list can be displayed in categories: logged channels, status channels and various maths.
Or they can be displayed as a combined (alphabetic) list.
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The first sample Worksheet includes two graphs. The top graph displays a single lap of data
of 5 channels in four groups. The lower graph shows the Corrected Speed channel over the
entire session. The cursors on the 2 graphs are linked, and the currently selected lap is
highlightedin a green rectangle on the second outing graph.

Lap selection bar: grab to scroll through laps, double click to select a lap, grab edges to zoom
in/out.
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Time/Distance Graphs
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\&45_: i | active channel by dragging arrows
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Time / Distance Axis

The graph may operate in time or distance mode — the F9 key toggles the horizontal axis
between time and distance. The mode is remembered for each Worksheet and all
components on the Worksheet use the same mode.

The graph uses the corrected distance (Corr Dist) channel to determine the distance for the
axis when in distance mode. If the Corrected Distance channel cannot be calculated then the
graph will not display data in distance mode. Note that the Corrected Distance calculation
normally requires that the Corrected Speed calculation is working.

Active Channel

Each graph has an active channel. A square next to the channel name indicates which is the
active channel. The active channel can be selected by clicking on the channel label or by
using the PgUp & PgDn keys.

This is required for operations that are initiated via keyboard shortcuts. For example the
shortcuts from the active channel menu will operate on the active channel. (e.g. Ctrl+Shift+F
to filter the channel).

Also when vertical zoom or vertical pan are used via the keyboard they apply to the panel
containing the active channel.

The active channel is also used when showing information on a particular channel — for
example the datum cursor measurements that are shown in the values window are for the
active channel.

* Press Page Up and Down to change channel selection.

* Usethe rescale/vertical zoom to horizontally zoom the data.

* Press F9 to change from time mode to distance mode and back again.
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This Worksheet includes a graph as well as a selection of gauges. Gauges are most commonly
used when playing back log data.

The shortcut key ‘A’ is used to toggle the animation on/off. The playback rate can be
selected from the drop down list in the middle of the toolbar.

The gauges are linked to show the channel value at the current cursor position. This can be
moved using the shortcut keys, or by clicking and dragging the cursor along the graph. In its
function as a gauge the graph acts as a ‘chart recorder’ with the cursor moving rather than

the graph scrolling across the page.

To reorganise the layout in i2 Standard, the ‘unlock layout’ box must be unchecked under
the Layout Menu.

Itis also possible to copy and paste components when you are setting up screen layouts.
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Right click in the spare space and choose ‘Add’, ‘Gauge’ and ‘Steering Wheel’.
Select the channel to display by selecting the button to the right off the channel box

Type in ‘steer’ and double click on “Steered Angle’ then select OK.
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Gauges — Numeric Gauge
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Right click in the spare space and choose ‘Add’, ‘Gauge’ and ‘Numeric Gauge’.
Select the channel to display by selecting the button to the right off the channel box

Type in ‘Gear’ and double click on ‘Gear’ then select OK.
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Zoom Functions

Mouse scroll
Keyboard shortcuts

T Double click and drag
to zoom for Horizontal

Scroll bars .
selection

Zoom lcons
g, Zoom Window i
Zoom to Cursors

=

Zoom In Horizontal

L OlEC

Zoom Out Horizontal
Horizontal Zoom Out Full - F2

9

Horizontal Zoom Default - W e

Vert Zoom In Press Alt & double
Vert Zoom Out click, drag to zoom for
Vert Zoom Out Full Vertical Selection

0

o= |6 | &

Horizontal Zoom

Zoom In and Out is normally performed using the Up and Down arrow keys to zoom around
the cursor, or by dragging the ends of the horizontal scroll bar. The wheel on a mouse will
also scroll in/out around the cursor. Place the pointer, double click and drag, then click again
to zoom to the selected level.

The W key is used to return to the default zoom level, which in the case of lap mode is a
single lap. Note that if the cursor is placed on a lap other than the current main lap then the
main lap will be changed to the lap that the cursor is in when W is pressed.

The F2 key is used to zoom Full Out’ and show the entire file.
Horizontal Pan

Horizontal pan is performed by dragging the horizontal axis or by dragging the horizontal
scroll bar or using the Shift+Left or Shift+Right Arrow keys or the F and B keys (Forward &
Back)

Vertical Zoom

Vertical zoom is performed on the panel for the active channel and can be performed using
the Alt+Up or Alt+Down Arrow keys, or by dragging the ends of the vertical scroll bar.

Vertical Pan

Vertical pan is performed using the Shift+Up or Shift +Down Arrow keys, or by dragging the
vertical scroll bar.

Copyright MoTeC 2015 Page 158




MoTeC | DISPLAY & DATA TRAINING —JULY 20

Zoom & Pan
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By pressing ‘F2’ you will be able to zoom out to the entire run of your chosen log file. It is
useful sometimes to zoom out to see any trends in temperatures or pressures over a
complete outing. In the example above Gearbox Oil temperature is increasing throughout
the session and may not have reached its peak before the race was ended.
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Resizing and Layout

Click and drag edges to resize

1626

2616
DY

[ordgead Click left corner to move

Click and drag Splitter to resize Groups

When modifying your layout, you can examine active component properties.

Resize components by dragging edges.

To move component, hover mouse over the top left corner — the mouse cursor will change

to a symbol of 4 arrows.
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Layout Editor Shows
the Workbook and
the Worksheets
contained within it

Here you can change
the order or
duplicate, import or
export to another
user

Layout Editor

Press Ctrl+F7 to activate the ‘Layout Editor’. The Layout Editor can also be used to rearrange
the order of Worksheets and Workbooks as well as rename, delete etc. To rearrange the
order of Worksheets, highlight one and click on ‘Move Up’ and ‘Move Down’ to change its

position.

Workbooks and Worksheets can be ‘Exported’, to be saved as individual files, so they can be

imported into other Workspaces or copied to another PC.

The ‘Copy To’ function is used to make a copy of a Worksheet in another Workbook.
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The Values box shows channel values at the cursor for all channels, with those on the
focused graph listed at the top. When Reference and Overlay laps are shown, their values
are shown in additional columns.

The Values box can be toggled On/Off using the ‘V’ key.

Itis also possible to show the difference between the Main and Reference laps by clicking on
the ‘delta’ symbol at the top of the column. Whichever column is selected is used as a base,
with the other columns showing the difference.

In the above example the Main Lap column shows channel values, while the Ref Lap column
shows the difference to the Ref Lap.
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Graph Properties
Time/Distance Graph Properties B
Channels T
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Channels
Scale Mode Min Max Size
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Group 2 Channel/Auto 337
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Add Group Add Channel Remove Edt Move Up Move Down
0K Cancel Help

Channels are divided into ‘Groups’ according to channel units. Use the Graph Properties
page to add groups — which can contain one or more channels, and then add channels to
those groups. The ‘move up’ and ‘move down’ functions apply to groups and channels.

The Remove function will remove either a single channel or a group, depending on which is
selected.

Channel properties such as scaling and colour can be accessed from this screen by double
clicking on a channel, or by selecting a channel then hitting ‘Edit’. Note that these are global
properties and will be applied wherever this channel appears.
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Graph Properties
Time/Distance Graph Properties n
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Display

Sets various options for the appearance of the graph. By default the X axis scrollbar is turned
off. Check the box to turn this back on. This adds a scrollbar at the top of the graph window
that can be used to move the graph through the data at the current zoom level.
Measurements, Variance and Status/Errors can be toggled with the ‘M’, ‘F3” and ‘E’ keys
respectively. The graph properties can be used for default settings.

Overlapped

Shortcut key ‘G’ toggles between Overlapped and Tiled mode. When overlapped, all groups
are displayed together as though on one graph. Each group still has separate Y axis scaling
that can be set by making a channel in that group active then using the scroll bar.

Cursor & Trace

Select the cursor type, this is selectable for each graph. The traces can be lines or individual
data points, line width can also be specified. Showing individual samples allows you to
quickly determine if a channel such as damper position is being oversampled.

Linking
By default the cursor is linked across all Worksheets and books. This means that a cursor
position set on one Worksheet will be in the same position on another Worksheet. To

change this, go to the particular display element properties (F5) and under ‘Mode - Link
Options’ uncheck the box ‘Cursor Linked’. The cursor will now be ‘local’.

Similarly for the Datum cursor — it can be Datum linked to be in the same position on
multiple graphs. More on the Datum cursor later.

By default all components are also ‘Zoom Linked’, when the zoom level changes on a graph,
linked components will display data based on the selected zoom level. It is possible to
uncheck this option so that a graph can be zoomed independently from other display
components.
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Graph Properties

* Telemetry
- Zoom Settings

Global Zoom settings are
defined under Tools/Options.
All graphs use these settings
unless local settings are
defined, then these only
apply to this graph.
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Time/Distance Graph Properties
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Channel properties such as scaling and colour can be accessed from this screen by double
clicking on a channel, or by selecting a channel then hitting ‘Edit’. Note that these are global
properties and will be applied wherever this channel appears.

Channel Name and Quantity (unit type) are shown at the top, these cannot be edited.

Unit: Display units on all components
Decimal Places : Displayed on all components

Colour: The channel will be the same colour in all graphs and gauges. 8 colours are available
in a colour scheme, these can be changed by clicking on the icon next to the channel colour
selection. There are also complete colour schemes that can be loaded, e.g. black
backgrounds. See ‘Tools — Options — Colours’ and then ‘Select Scheme’. You can also add
colours to your channel colour selection in the same place.

Up Sampling: How lines are drawn on a graph between sample points. By default this is
linear, meaning that a straight line is drawn to join data points. This is generally what you
would use, except for on/off channels such as Brake Status.

Scaling: Manual: A min and max value may be set for each channel. This allows the
components to use common scaling avoiding the need to set the min and max for every
component. Auto: the various components will auto scale the min and max scale unless they
are specifically set to manual scale. Auto scaling can be bad for noisy data as it often expands
the trace out beyond the area that you would like to see anyway.

Information: General information about the channel - Source Type, the sample (log) rate
and number of samples in the file.

A complete list of channels can be found under ‘Tools — Channel Editor’, the properties for
any channel can then be edited from this screen.
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Channel Options on a Graph

* Hide Ground Speed [km/h] (10.000 Hz)
* Blink Hide Channel Ctrl+H
e Remove Blink Channel Ctrl+B
. Remove Channel Ctrl+Delete
* Edit Maths — -
Edit Maths... Ctrl+Shift+M
* Channel Status i trl +Shift
* Filter Filter... Ctrl+Shift+F
e Sca |e / Oﬁcset Scale/Offset... Ctrl +Shift+0
Zero at cursor... Ctrl+Shift+Z
L]
Zero at Cursor Previous Channel Page Up
* Previous Next Channel Page Down
e Next Channel Properties... Ctrl+N

* Channel Properties

Right click on a channel name to see the above menu. At the top is shown the channel name
along with the logging rate.

Hide channel: removes the trace from the graph, but leaves the label and channel value.

Remove channel: removes the channel from the graph. If there are no other channels in the
group, the group will be removed and others automatically expanded to fill the available
space.

Edit Maths: is greyed out unless there is a filter or Scale/Offset applied to the channel

Filter: a channel can be filtered by time or number of samples. This filter is temporary while
i2 is open and will be lost the next time i2 is loaded.

Scale and Offset : Correct or adjust data. Changes are stored as local file maths.

Zero at Cursor: Correct sensors that have not been zeroed. Changes are stored as local file
maths.

Previous Channel: Make previous channel on graph the active channel
Next Channel : Make the next channel on the graph the active channel

Channel Properties : display the channel properties window
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Save Workspace Settings

Selecting Options from the Tools menu

Options E3

General | Analysis | Circuit | Details | Database | Telemetry | Video | Colours | Fonts
Start Up
Whenever a Workspace is Opened

* Start where you left off > [VliLoad previous Log Fies

[] Load previous Telemetry Configuration

* Start with same Workspace B
=3 Workspace

* Auto Saving Workspace Settings Shenncd [[] Load Previous Workspace on Startup

&i{ Save Workspace on Exit

[V Auto Save every 120 seconds

At any time go to ‘File — Save All Settings’.

Under ‘Tools — Options’, there is an option to enable ‘auto-save’ of settings at a specified
time interval. Additionally, all changes are saved automatically when exiting the program

General Tab Save Options

The project settings can be Saved on Exit of i2 and at regular intervals. If the Save on Exit
feature is tuned off, i2 will ask if the changes should be saved or not.

Analysis

Load data after device unload — data can be downloaded directly from i2 by going to ‘File —
Get Logged Data’. When this option is checked, that data will be loaded into i2 automatically.

Autoscale options

In general for circuit racing untrusted data is from in/out laps. This data is not used in auto
scale as it often contains values outside that seen during a race.

Telemetry Tab
Video Tab
Codec Preference

When you play a video in i2 Pro the codec used will determine the visual quality and
playback performance.

There are many codecs available and their performance varies widely. To achieve
consistency in playback quality within i2 Pro, MoTeC recommends the MainConcept codec.

The Download Codec link will connect you to the MoTeC website where you can download
the MainConcept codec. (Internet connection required).

Colour Tab
Change individual colours or select an overall colour scheme.
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Histograms

Used to CEiw M
interpret data —
in other )
formats - F -

This function provides a Histogram of any channel(s) from the current file.

For example: If RPM is selected, it can be useful in determining where the engine is spending
most of its time and therefore identifying where the development effort should be targeted,
as well as identifying maximum revs and the duration of time spent there.

The Histogram can be viewed as a chart, individual bar graph and a stacked bar graph. The
values shown can be a percentage of the time shown or actual time in seconds. This can be
selected in the Properties section (press F5).

The duration of the Histogram can be for a single lap or the entire logged session. Use zoom
functions on a graph to select the time period you wish to view, i.e. the outing graph above
is used to control which part of the outing the histogram is being calculated from. This can
be changed using the normal zoom keys, up/down or the mouse thumbwheel.

For example: A histogram of the gear channel to show how much use each gear is getting —
determine when to replace parts.
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Throttle Histogram
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The Histogram consists of a user definable number of bins that the logged data is placed into
which shows how often a certain channel values have occurred.

The histogram may be displayed in various styles: bar, line and text and may be optionally
colour coded against another channel. For example: If RPM is selected, it can be useful in
determining where the engine is spending most of its time and therefore identifying where
the development effort should be targeted, as well as identifying maximum revs and the
duration of time spent there.

Colour Channel

The histogram may be colour coded against another channel. The bar chart ‘stacks’ are
divided according to the value of another channel, e.g. throttle position on top of engine
RPM as above. In the Histogram Properties, select the ‘Colour’ tab, then select the secondary
channel. The rest of the page gives options for the colour channel range and the number of
colour bands.
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Zoom Linking

The data that is displayed is normally for the currently selected range (normally a run or a
lap). All graphs, histograms, track reports, FFTs, Scatter Plots and Mixture Maps are ‘Zoom
Linked’. This means that changing the zoom level on one graph will change the zoom level on
all graphs. This changes the amount of data shown on the other linked display elements. This
allows you to zoom in on one corner, for example, and view the suspension data just for that
area.

Display elements are also ‘zoom linked’ across Workbooks/sheets. This way you can change
the zoom level on one sheet and then see the same data section on another sheet.

For display components such as Scatter Plots and Histograms, the shortcut keys ‘F2’ and ‘W’
still apply. To zoom within a lap or across multiple laps use a graph to select the zoom level.

Itis possible to disable zoom linking for a specific component by going into the Properties
page and un ticking the box for ‘Zoom Linking’.
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Introduction to Track Mapping

Track [ x|

Calder . Track Report H
Track Position Map

M2160 V6846 4281

Transparent Track Poii‘l:sion l\/lap %;mbow Track Maps N }

JoUonanees

E ’:
memRERESEEE0C

A track map provides a graphical representation of the venue at which the logged data was
acquired. For this function to be available it is necessary for the following inputs to be
logged: lateral G force, vehicle speed and a lap beacon. Or GPS data and a beacon. The
software will then derive a map based upon the driving line of the fastest lap in the log file.
The map allows the user to relate the data to the specific track position where an event has
occurred.

Ini2, track maps can be used to show a graphical representation of data logged in the log
file. It can of course show the channels Throttle position, Brake Active and Gear, but can also
be used to show oil pressure across a lap, or braking pressures for instance, as shown in the
rainbow track map examples above.
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Sections

Track Proparii:
. Flolate odel : 0Degees [ Bee |
. Spl It Track Length: 2258 m
Track
. Deletk s
5 Ways to Edit Track:
* Section * Right-click map, select
Name ‘Edit Track..."
E * Right-click map, press ‘T’
L ]
nter \ + Pull down menu ‘Teols’
Distances select ‘Edit Track..
. * Press ‘Alt-T" then ‘K’
L]
Section * Selecticon
Type
Section LI:GP\ Mim [ Show section labels
Generate Track... [ concar |

The Track Editor is used to generate/regenerate a track map, create/modify sections and
add new section categories. These can then be used to generate a time report or channel
report, e.g. divide the track into 3 sectors for a time report.

The Track Editor can be accessed from the menu ‘Tools — Track Editor’, by right-clicking on a

track report and selecting ‘track editor’, or by right-clicking on any track map and selecting
‘track editor’.

A track map will automatically be generated from data from the fastest lap that is selected
on a venue for which no track map currently exists.
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Track Editor 2

Generate Track —
« Track Length Range: |Lap 2, 9:53.00AM, 23/11/2005, , Calder, secor »
> Length: 2168 m

* Distance Channel et
* Lateral G Channel \ OGPS @ Lateral G & Speed
* Track Type \Ws\}

Lateral G Channel ™= G Force Lat [G]

[[] Inverse Lateral G Channel

Track Generation Settings
Track Type :
s (®) Closed circuit
) Crossover circuit
O Open circuit

Curvature : | 0.0

i
LN

l OK I | Cancel ]

Distance Channel is ‘Corr Dist’ by default and lateral G is ‘G Force Lat’; other channels can be
selected using the button next to the channel name. There is an option to use an invert of
the lateral G channel if the sensor calibration had been reversed. The track length can be
entered manually or use the calculated length of the current lap. If the length is changed, the
shape will remain the same, but the map is rescaled to the new distance.

Note that after regenerating a track map, the sections may need to be recalculated. This is
done from the main Track Editor page. Again the distance and lateral G channels can be
selected, along with a ‘lateral G threshold’. This determines the changeover value between
straights and corners.
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Track Mapping Troubleshooting

My map is close to the actual track, but there are still details that need
to be changed.

Curvature sets the tightness
Closed e of all corners

Crossover -20

Mid-Ohio

Open

+20

Itis not the right type of track: When the track map is displayed, right click on the track.
Select ‘Track Editor’ and then click ‘Generate Track’ button, choose between Closed,
Crossover Circuit or Open Circuit.

The orientation of the track is wrong: When the track map is displayed, right click on the
track. Select ‘Track Editor’. Use ‘Rotate Model’ slider.

The ‘Curvature’ parameter will alter how ‘sharp’ the corners are, a positive number will
make the turns tighter, a negative number will do the opposite. This number can be set
between —100 and +100.

This is sometimes required due to low sampling rates that distort the shape of the circuit
slightly and hence this feature enables us to either ‘fatten’ or ‘thin’ the circuit down as
required

The radiuses of the turns are either too small or too large: When the track map is displayed,
right click on the track. Select ‘Track Editor’ and then click ‘Generate Track’ button, the
curvature can be adjusted.
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Track Mapping Troubleshooting

My map is totally wrong. | cannot recognise anything.

* Checkthe Lateral G trace
- Isthere any offset in the straight line? Create a math channel to correct this offset.
- |Is the maximum G Force value in the corner realistic? Create a math channel to adjust the
scaling by the maximum value in the corner
- Is there excessive noise in the Lateral G trace? If so check the mountingis secure, check
the wiring and connections for potential interference.

A noisy trace can sometimes be improved by filtering
the Lateral G channel using i2 Channel Maths.

¢ Check the Speed

- Isthe maximum speed value realistic?
Check the Speed + Distance or create a math channel to scale or offset your data.

- Check the calibration of your wheel speed sensor.

Open the logging and display the Lateral G, Longitudinal G (if fitted) and Wheel Speed. If
either of these will not display then they are probably not being logged and the map will not
be drawn, check your Dash Manager setup and your sensor wiring.
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Track Mapping - Position

lﬁMnTeCilelSemiml
Fle Edt View Llayot Add Data Component Tools Help
Sdl s @e B30 D

(8] |E9(1:03.682) Lap 2, 9:53:00 AM, 23/11/2005, , Calder, second warmup [Sample.id]

)

Lops | Out I

8: Seminar | 1:Worksheet (1) | 2 Gauges

3: Throttle Histogram  4: T}

Add » px  Time/Distance Graph
[x  Outing Graph

o Histogram

L Suspension Histogram
| Scatter Plot

| Midure Map

bk FFT

H Video

& _TI

G

S B

Undo Delete CirsZ

&) Rainbow Track
® GPS Track
wfl  Channel Report

£ TimeReport

Gauge »

Track Position Map

kﬂ MoTeC i2 Pro [Seminar]
Fle Edt Vew Layot Add Data Component Tools Hep
Shdsldn@wrrxuB83840 Duidla@®vy |0 [x < Fa

{3 /E0(1:03.682) Lao 2, 9:53:00 AM, 23/11/2005, , Caider, second warmup (Samole.Jd]

Vg

Laps | out I i I Fl
8 Seminar »] 1: Worshoet (1) | 2 Gauges | 3: Throtte Hstogram

4&: Track Maps | 5 Brake Press | 6 Suspenson | 7- Susp Hatogram

T

Calder Track Position Properties

Tde

Show Tele
-
Options

7] Show Zoom Level

Section Category - | Defauk
7] Show Section Markers
Show Section Labels

7] Atomatic Note Placemert

Select the Workbook ‘Samples, then add a new Worksheet by right clicking on the

Worksheet name area.

Call this sheet ‘Track Maps’, then right click on the page, then select ‘Add’, “Track Position’.
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Track Mapping - Transparent

* Pressing ‘T’ will bring up
the Track Display Box

* Dragging the box you can
move it on the screen to
a position that suits your
data layout.

¢ Now Press ‘Ctrl + Shift + T’

Track &
Calder

N ——

to make the map transparent
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Track Report
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channels

Min corner speed Notes I
Max straight speed channels -

The Track Report shows channel statistics on a Track Map based on track sections. The
channels shown are fully configurable with a statistical calculation performed over the
section in question.

Press ‘F5’ to see report properties and select the channels shown. They can also be displayed
for a particular section type only, e.g. Max Speed on the straights, Min Speed on the corners.

The report may use the default sections or user defined sections. The notes point to the
position on the track at which the event occurred. This means that engine RPM is shown at
the point of maximum speed, for example.

The notes may be moved by dragging them if their positioning is not suitable. It is worth
remembering that once a note is dragged, all others will maintain their positions until
‘Automatic Note Placement’ is reselected under Properties - Display.

Additional channels can be used to ‘colour’ the track. These are added in layers with a
channel lower in the list only being visible if the channels above it are not being displayed at
that point.
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Track Mapping - Report
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Right click on the page, then select ‘Add’, ‘Track Report’.

The Notes: The Notes (value boxes) can be shown for each section of the track or at the point that the channel

changes. The section notes may show various channel statistics for each section such as min max or average. The Note
may also show the value of other channels at the same point in time where the statistic occurred, for example a Note
may be configured to show maximum speed for the section, in this case it may be useful to show the Engine RPM at the
same point in time.

Report On Track Sections: The sections used for the report may be selected to base the report on the default sections
or on user defined sections.

Report Formulas: The following formulas are available:

* Section Average

* Average channel value for the ‘Report on’ range

e Minimum

¢ Minimum channel value for the ‘Report on’ range

e Maximum

¢ Maximum channel value for the ‘Report on’ range

e Absolute Maximum

Maximum ‘absolute’ (maximum positive or negative) channel value for the ‘Report on’ range
Value at Start: Channel Value at the start of the ‘Report on’ range

Value at End: Channel Value at the end of the ‘Report on’ range

Value Change: The change in value between the start and end of the ‘Report on’ range.
Standard Deviation: The standard deviation of the channel value for the ‘Report on’ range.

On Channel Value Change: Shows a note every time the value changes. This is useful for channels that change
infrequently such as gear. This formula ignores the report on range.

Filter by Section Type: Each note can be filtered by section type. For example if the Report On range is set the default
sections then the notes can be filtered by Corner or Straight, this means that notes will only be placed for the section
types specified in the filter.

Moving the Notes: The notes may be moved by dragging if their positioning is not suitable. Once a note is dragged, all
notes will maintain their positions until Automatic Note placement is re-selected from the component menu.

Track Colour Channels: The track can be rendered in a colour gradient according to one or more channels. When using
more than one channel, the colours are layered. In this case the channel on top must include gaps so that the channel
below can be seen. For example the brake status can be setup such that it only shows colour when the brake is applied
allowing the channel beneath to be seen during the non-braking periods. The default configuration for the track report
shows how to do this. The channel that is first in the list is the channel that is rendered on top.
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Select the Workbook ‘User’, then add a new Worksheet by right clicking on the Worksheet
name area

Call this sheet ‘Rainbow Track Map’, then right click on the page, then select ‘Add’, ‘Rainbow
Track Map’.

Click on the button to the right of the ‘Colour Channel’ box, and choose ‘G Force Long’

Click on the number of bands, and change it to 5, click the ‘Reverse’ button, then finish with
‘OK.

Right click on the page, then select ‘Add’, ‘Rainbow Track’.
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Corrected Speed & Distance

Corrected Speed and Distance

Comected Speed | Comected Distance

¥/ Enable Comected Speed
Comected Speed
Generate the Cor Speed' channel as folows
7] Use fastest vakue f both channels exist

™a

Chacnel 1 Wheel Speed FL fum/h]
Channgi2:  Wheel Speed FR famvh]

V! Otherwise. use the first available from

\‘M;

V] Otherwise, use the GPS spged
GPS Speed :  GPS Speed (Unavailable)

Comected Speed G Comection

Comect wheel locks using the Long G Force channel

o

((Commected Speed snd Distance

Comected Speed | Comected Detance
7] Eqable Comected Datance
Comected Ditance
Generate Cor Dit'channel using the folowng speed channel
© Lse Speed Chanel
Soeed Charnel Co Speed fumvh]

Use Distance channel (Recommended for Telemetry Analyss

Generste Cor Lap Dist channel
Ditance Stretching
7] Qretch laps to the track dstance
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Addtional Channels
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i
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Although distance is generally calculated in the Dash Logger, i2 also performs a distance
calculation to give what is known as ‘Corrected Distance’. Corrected Distance must be
calculated so that the graphs can be plotted against distance rather than time. This allows
laps to be compared at the same distance point on the track — the only way to make a
meaningful comparison. To ensure that the distance is as accurate as possible, there is an
option to calculate a ‘Corrected Speed’ channel from one or 2 input channels, along with
Longitudinal G correction to account for wheel lifts or lock ups.

Setup for Corrected Speed is under the ‘Tools” menu. By default Corrected Distance is
calculated from Corrected Speed, however another speed channel can be selected as the
input to this calculation. To account for variations in the measured speed and resulting
distance from one lap to another, lap lengths are stretched to match the track length. This
allows for consistent comparisons across different laps and sessions.

On the ‘Corrected Distance’ tab there is a button labeled “Report”. Click this button to show
the distance report of all laps. This report shows lap stretch or shrink to allow for slight lap
length variations. You can turn this on or off in the previous screen, as well as set the
maximum stretch/shrink percentage.
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Overlaying allows the differences between two laps to be accurately determined. i2 can
display the variance - the cumulative time difference or delta time - between two laps. This
shows where time was gained or lost between the two laps being compared to indicate
which sections of the lap need further investigation.

Analysis of vehicle speed, throttle position, and lateral G force allows differences in braking
points, use of throttle and the line through the corner to be evaluated to provide direct

information on how the vehicle and driver have changed between the laps being compared.

Comparing two laps is one of the best ways to find places where your car or driver can
improve. Using two laps of data, select one as the Main lap, and the other as the reference
lap. When you do this, it puts the overlayed data in black (colour can be changed) alongside
the Main data. One thing to remember when overlaying laps is to always do it in distance
mode, not time. The reason for this is that if you are comparing two laps, the track distance
will be the same lap to lap, so your speed, throttle, pressure and other readings are
compared at the same points on the track. If you try to compare the data using time, as you
lose time over the lap, the traces become no longer aligned, offset by the amount that one
lap is slower than the other.
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By pressing F3, you can insert a variance trace at the top of the Worksheet as shown above.
As you can see, the variance line shows where one lap has gained or lost time over the other
lap. This is a useful trace to find the points on the track where the most time has been
gained or lost, showing the driver what part of the track to focus on to make gainsin time.

As a starting point look for the steepest slope or biggest jump in the variance line, then zoom
in on that area of data.
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Where Did | Lose Time?
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Overlaying data from different drivers allows for quick identification for where one driver
may be quicker than the other, by means of different line being driver, braking/turning/ on
throttle at different times.

Overlaying the same car but run to run can help in identify where a chassis change has had
effect on the car balance and handling.
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Offset Axis
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Offset in Distance or Time Click and drag Main or Ref (or Overlay) axes

In some instances you may be comparing data from different sessions where the beacon has
been moved. In this case it becomes necessary to offset one lap relative to another. This can
be achieved using the ‘Offset Axis’ feature of i2.

To allow precise alignment of main and reference, each may be offset in time or distance.
This is done by turning on the offset axis by selecting Show Offset Axis from the graph
component menu or by pressing the ‘O’ key.

This shows an axis for the main and reference below the nominal axis, which allows either
one to be dragged relative to the nominal axis. Dragging can be performed using the mouse
or by using the keyboard shortcuts: Ctrl+Shift+Arrows to move the main lap or
Alt+Shift+Arrows to move the Reference Lap.

Offsetting may be turned off by pressing the O key again, this will also zero the offsets for
the main and reference laps. Normally offsetting is used to make small corrections to allow
for slight difference in the distance calculation from lap to lap. The best way to align laps is
to look at bumps in the track surface using either the vertical G channel or a suspension
position channel.

An offset can also be entered in seconds or meters by right clicking on an offset axis and
selecting ‘Set Offset’.

Press ‘O’ to show the offset axis
Click and hold on either the ‘M’ or ‘R’ axis, and drag it around to line up the data.

Remember to be in distance mode for overlays (F9)
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Status channels are used within data logging to indicate when an on/off condition has
occurred. Examples of this include a brake switch, shift lights, alarm/warning light, alarm
acknowledge button, full throttle switch, clutch switch, nitrous activate and more. It is useful
to see this information in the context of the rest of the data, knowing just where on the
straight the nitrous is being activated, and what that is doing to your ignition timing, air fuel

ratio and ground speed.

By pressing ‘E’ you can turn the status conditions on and off viewing them only as required.
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Maths

Simple Maths Functions (Filter, Scale & Offset)

* A number of simplified maths functions are provided to avoid the use of
Expression Editor for simple operations like Filtering and Scale & Offset.

* All other functions must be s X
performed using the Maih Fies Math e :
. . = | Global Maths ame Summar E $3I0N.
Expression Editor. == r— ”
. =] MoTeC __Addgcdefﬂlfsst..
Note that th ese fU nctions o |.:| TTW;:'JII:W [#) {Gyro Yaw Angle [deg] _ integrate(Gyro Yaw Velocity' [deg/s]]
= ocal aths N 1,
modify the original channel — L1 [20051123-120070214) Caker, P, 5| 12 010 Yomngle 2 [deg]. negate{yo Yow Velocky 1 [deg/s) =
(4 [20051123-1200701.1d] Calder. . 23/ Add Plugin.
they do not create a new
channel.
To create a new channel use
the corresponding functions oot J[ oo ) [ Bore )
_ ponding fu
in the Expression Editor.

Global Maths

Global maths is calculated for all log files that are loaded. Global maths is stored in maths files
within the project. Multiple maths files can be used, which allows the maths to be separated into
functional areas such as Engine, Chassis, Aero etc. The global maths files may be copied to other
projects by clicking on the Import and Export buttons in the Maths Editor. An example of maths
that may be useful as global is a Lateral G filter that you always apply to your car to give your
data a comparable trace.

Local Maths (Maths per log file)

Maths may also be created per log file. The local maths is stored alongside the log file in the
companion (.Idx) file, the original file is never modified. This would normally be used for things
such as setting the steering trace to 0 if you had forgotten to do so before the session.

Order of Calculation

The order of the maths equations in the list does not matter. Any dependencies are determined
at calculation time so that if a maths equation requires other maths channels then the required
maths channels will be calculated first.

On Demand Processing

The maths equations are processed on demand, i.e. as different Worksheets are displayed the
required maths channels will be calculated as the Worksheet is displayed (unless they have
already been calculated).

Maths Status

The status of the maths calculations is available in the Tools | Channel Status dialog. Note that
any maths channels that have not been displayed or otherwise required will be tagged as
Pending due to the "on demand" processing scheme.

Constants

Constants are used to represent common factors such as Pi. Maths Constants are stored in the
maths files and can only be accessed by maths within that file.

Maths File constants are specified in the Maths Expression Editor.
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Maths Expressions 1

Example

An expression that creates vehicle acceleration can be described as follows:
Vehicle Acceleration = Derivative (Wheel Speed)

The resultant value of this equation depends on the units specified for Wheel Speed, which must be
specified in the equation. In this example it is easiest to use units that have a corresponding speed and
accel. equivalent as this avoids the need for conversion factors, e.g. m/s for speed, m/s/s for acceleration.

* Sothe equation could be entered as follows:

— Channel Quantity: Acceleration Exzpression :

— Display Units: G (or any other valid unit) —

— Expression Result Units: m/s/s derivative("Wheel Speed FL'[m/s]|
— Expression: derivative (‘Wheel Speed Front Left’[m/s])

This will work irrespective of the units that the Wheel Speed was logged in and units the result is to be
displayed in. For example, Wheel Speed may have been logged in mph so the maths will convert mph to
m/s before differentiating, which will give a resultant value in m/s/s.

By telling the system the units of the resultant value is m/s/s, the resultant channel can be displayed in
any units we like, which in this case would typically be G.

Maths Expressions are powerful maths formulas that are entered in plain text format.
Channel Names Used in Expressions

When entering channel names into an expression, all channel names must be enclosed in single
guotes, for example: ‘Engine RPM’. The quotes are added automatically if selecting a channel
from the embedded channel list. Channel names are not case sensitive so ‘Engine RPM’ could
also be entered as ‘engine RPM’

Units of Channels Used in Expressions

When entering an expression, every channel should be followed by units in square brackets. For
example: ‘Wheel Speed Front Left’ [km/h]

The units specified are the units that the channel value is converted to before the calculation is
performed and thus affects the resultant number and the appropriate result units (see below).

Note that when a channel is selected from the channel list, the default units will be automatically
appended to the channel name. If the units are not the desired units then they may be edited as
necessary. When typing the units a help window will show the valid units for the particular
channel.

Maths Functions

An extensive set of maths functions is provided for use in the expressions.

For details on the available maths functions and associated parameters see: Maths Functions
Result Units

The result units of the expression must match the numeric result of the expression.

Note that the result units need not be the same as the display units. It is very important to
understand this difference.
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Maths Expressions 2

Calculating Brake Bias %
(‘Brake Pres front’ [psi] / (‘Brake Pres front’ [psi] + ‘Brake Pres Rear’ [psi])*100)

Math Expression Editor @
harnel
Name beake bias Quantty:  Rato v | Rate Auto Vi
Display Un : | pescert (%) v Decinad: 2 3 Cobu: | e— |
Math

BesUnt: | percent %) i the resukant it of this expression

Type Maths e

[(Brake Pres Front [ps)TBrake Pros Front” [psj+ Brake Pres Rear’[ps 100]

Expression

Funcions Constants Tabes

o] | Al [ Name Voo BrakeBiasT able
acos A 31415965

sich
s
stanh

¥ | band past v

[Linsent Functin | Invest Constart [ Ed ][O msentabe ][ Ea

ok [ come

Maths Channel Name

The name of the resulting maths channel is specified in the expression editor.
The maths channel name may contain any character except single quote ( *).
Sample Rate

The sample rate specifies the sample rate of the resultant maths channel.

If the channels used in the expression do not have the same sample rate then they will be re-
sampled to the result sample rate before the maths expression is run. The re-sampling function
uses linear interpolation to determine the values at the new sample rate. It is normally best to
use a sample rate that is equal to the highest sample rate of the maths input channel(s).

Auto Sample Rate: The Auto sample rate selects the highest sample rate of the input channels
and is therefore suitable for most maths processing.

Quantity : The quantity must be set so that valid display and result units can be set.

Display Units, Decimal Places, Colour: Sets the default values for these channel properties.

Enter this expression for Brake Bias Calculated:
(‘Brake Pres front’ [psi] / (‘Brake Pres front’ [psi] + ‘Brake Pres Rear’ [psi])*100)
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Lap Gain/Loss

i2
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What is Lap Time Gain/Loss?

* Running time gain or loss compared to a reference lap.

* Continuously updated as the vehicle proceeds around
the track.

* Gain/Loss is zeroed each time the vehicle passes the beacon.

* Lap distance and running lap time channels are required.

When driving in the car with Lap Gain/Loss displayed, the driver can get instantaneous
feedback on the car, the driving and the current lap. A driver can determine the following
easily with Gain/Loss:

*  Which specific corner or straight is most of the lap time being gained or lost on?
*  Which part of the corner is the time gained/lost?
* Isthislap going to be a fast one?

*  Should | pit this lap for a change, or complete the lap?
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What is a Reference Lap?

* A Reference Lap contains time and distance pairs, indicating what time to expect at a
certain distance around the track from a known logged data lap

* The Reference Lap file must be created with i2, then loaded into the Dash using the
Dash Manager configuration software
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Generating a Reference Lap in i2

* Click on File on the Main menu then click Create Reference Lap make sure that Lap
Distance Channel is logged in the data

* i2 will create a reference lap file for the current main lap

[ MoTeC 2 Standerd [Circut] e ==
Fe| Vew Llayot Data Component Tools Hep
S Qomisshe. ako b @S0 Dald T il st o feence e i an b e 1 MoTeC logong dvicesfoxLap G Losspredton o
=} CloseAllLogFiles CtrieA J11/2005, , Calder, second warmup [Sanf
Out Source Range
bl SeveProject CuleS res Bdaacga | g
S LT Cn | i e | & Ref Lap - Lap 2. 953.00 AM. 23/11/2005, . Cader, second wamup (Sample d]
§ GetloggedData.. CtriefE :— Telemetry Options
4 Print, Ctiep P— =
A Print Pregiew.. Exported Channels
Export Data. Channel
Spit Data. a2
N
Exit N
T
= =
o]
10
3
o4 [
k Create _ Cancel | Hep
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Generating a Reference Lap ini2

Create Reference Lap

Click Save button to create Reference Lap

The Reference Lap file was succesfully written to

* The default file name is created as follows: "CAProgram Files\ MoTeC\Reerence Lops Calder (1-3-682)1
* Venue (Lap-time)
* For example: Calder (1-3-682) Goer
. ve i jerence Laps - @%@
* In this case the venue was Calder and the N e :MMM e
Lap-time was 1:03:682 A T T LM
.
Desktop
ler:nzs
A
Computes
@ ;
ek Fie game. Calder (1-3:682)1d1 -
Soveastpe:  |Reference Lap Fle [1d1) *] [ Concel |
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Set Reference Lap in Dash

g Getlogged Data
% Send Configuratior
@ Get Configuration
TG Sensors...
Set Reference Lap...
[ Monitor Channels...
S Simulate...

View

Retrieve

Test

Miscellaneous

Set Reference Lap

Reference Lap file
Calder (1-3-682)

File name :

0.0%

Correction : (%)

Beacon Offset: Om (m)

| send

Update Device Firmware

- MoTeC €185 Dash Manager]
| File Connections Calculations Functions | Online | Tools Help ]
: F8 [

EFET

» DASH MANAGE

»

8 Open Reference Lap
Look in Reference Laps
Name .

Xl
Q2@
Date modified Ty

Calder (1-3-682).td1

6/10/2010 2:46PM M

demo.tdl

File name

m

Calder (1-3-682)td1

Fies of type: | Reference Lap Fies

Venue
Driver
Session :
Lap Time :

Comments :

Calder

2
6368s

second warmup

Date / Time
Car:
Outing :

Distance :

12/07/20109:42AM M

2311172005 953.0
1A

0 Lap: 2
2.2650 km

When connected to the Dash, go to the Online Menu and find ‘Set Reference Lap’ to send

your lap.

Click on Browse button and select Reference Lap then click Open.
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Set Reference Lap in Dash

* Click on the Send button to load a Set Reference Lap ==
Reference Lap into C185 Reference Lap fie i
File name : Calder (1-3-682) | prowse... |
* If you want to make a correction to careions 00% (%)
the Lap Distance or Lap Beacon Beacon Offset: Om (m)
Position you can change it here = J—
¥ . s ] .
* Click OK and your Reference Lap is set
Set Reference Lap [~

0 The new reference lap has been sent to the Dash.
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Gain Loss Displayed in the car

Lap time Gain/Loss can be displayed in any position on the driver’s display.
In this example, it is shown on the bottom row as a Gain/Loss bar.

When the driver is slower than the loaded Reference Lap
it colours the bar red

If the driver is faster than the Reference Lap
it colours green in the direction of Gain

The Predicted Lap Time is also being displayed
to the driver (right hand side middle value)

99’5 A - 285
28.30 32.77 32.77 28.30
Loss 1 Gan

(MoTeC ) cies
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Reliability and Safety

i2
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Channel Report

Engine RPM[rpm] Min | 2286 | 2160 2346 2208

Engine Temp [°C] Max 92.4 94.4 | 95.4 95.0

1: Samples v &M ! f 9: Chan Report
Tire Report - Sehected Laps Fris Faort s Susc Lapt
Miap 2 N Mip2z BLlaps | 2
Eng OilPres [kPa) Min | 396.5
ng Oil Pres [kPa] i — StatS fOI‘ a S|ng|e Iap Eng Oil Pres [kPa] Min  396.5 44 | 321
Engine RPM[rpm] Min | 2160 4244 | 37
Max 6846 . from] Mn 2160 2208 | -48
TOCIGHTE with Reference Lap v e | ez i
Engine Temp [°C] Max 944 950  -0.6
Time Report - All Laps

Lapl Lap2Z Lap3 Lap4 .
g OiPres Doa] [Mn | 99.7 | 3965 | 0.7 [3644 Stats for multiple laps
Avg 4005 | 4281 4021 4244

Max | 6420 6846 6648 6672

Stats for sections of a single lap

i Report - Track Sections (Sekected Laps) /
Misp2
Str0-1 (End) | Turnl Str1-2 | Turn2 Str2-3 Turn3 Str3-4 | Turn4  Str4-5  TurnS  StrS-6 | Turné | Str 0-1 (Start)
[ 201.8 145.0  73.4 | 73.7 | 766 | 78.2 | 113.1 | 1997 159.7 | 80.3 | 63.6 | 69.9 68.7
Max 261.6 221.5 145.0 100.2 116.1 113.8 | 207.0 | 211.2  201.2 159.7 85.0 88.4 196.0
Avg 5980 4243 | 2852 | 2809 3178 | 3082 4854 | 5794 4529 | 3406 3084 | 3654 4884
Engine RPM [rpm]  Min 5199 3119 2160 2604 2682 2664 3918 5404 3473 2502 2262 3294 3336
Max 6420 5232 | 4128 | 3444 3912 | 4332 5858 | 5934  S404 | 4422 4002 | 4242 6546

The Channel Report shows channel statistics in a tabular form.

The report may be configured to report on various ranges including:
Report on Laps for All Laps

Report on Laps for the Selected Laps

Report On Sections for Selected laps (either the default sections or user defined sections
may be used)

The statistics available are:
Average, Minimum, Maximum, Absolute Maximum, Start Value, End Value, Value Change &
Standard Deviation.

Reports for selected laps (not all laps) can also display data from the Reference and Overlay
laps when these are selected. Also shown is the difference between the Main and Reference
laps.

Press ‘9’ or select ‘Chan Report’ from the ‘Samples’ Workbook
Click on the top channel report to give it focus and press ‘F5’
Select ‘Add’ then search for fuel pressure and double click on it.

Turn on the tick box for minimum and click ‘OK’.
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Using the Channel Reports

[[1:03.682] Lap 2, 9:53 AM, 2311/200S, , Calder, second warmup,

e out 2 Main and
1: General -
——— it Reference Lap
Misp2z BLep3 | a4 Lop1 | Lep2 | Lap3 | Lap4 details
Eng Oil Pres [psi] Mn | S7.5 ss7 | 1.9 Eng Oil Pres [psi] Mn | S8.0 | S7.5 | 5.7 | 529
Engine RPM [rpm] max 1684611 6648 | 198 Engine REM [rpm] Max | 6420 68461 6648 | 6672
Engine Temp [°C] Max | 94.4 %4 10 Engine Temp [°C] Max | 92.4 | 94.4 [19840 oso All |ap5
Fuel Pres [psi] Mn | 68.7 68.8 | -0.1 Fuel Pres [psi] Mn | 68:6 | 68.7  68.8 | 695
Battery Voks [V] Avg | 14.07 13.99 | 0.07 Battery Voks [V] Min | 13.96  13.94 | 13.89 | 13.83 channel report
Diff Oil Temp [°C) Max 75.7 79.1 3.4 Diff Oil Temp [°C] Max | 66.3 75.7 79.1 84.8
avg | 181 181 | 0.0 e TompIniet(oc)  AY9 | 180 | 181 | 181 | 182
ir o
Aie Temp Inlet [°C]  Min 17.2 173 |01 £ Max | 189 | 189 |00 189 Selected |aps
Max | 18.9 150 <o o
S—— Avg | 101.0 | 101.0 | 0.0 Baro Pres [kPa] Min | 100.4 | 100.6 | 100.6 | 100.4 (ma|n and overlay)
Max 1614 1012 | o2 Max | 101.2 [[i014) 1012 | 101.2
Brake Pres Front [psi] [Max | S81.60 | 484.72 | 96.89 Brake Pros Front [psi] Max | 597,99 581.60 484.72  579.72 channel report
Brake Pres Rear [psi] Max = S84.65 S22.43  62.22 Brake Pres Rear [psi] Max | 630,48 S84.65 S522.43  586.53
Brake Temp FL[°C]  Max 525 8870 32 Brake Temp FL[°C]  |Max = 365 | S25 | ss7 | 504
Brake Temp RL[°C]  Max | 277 287 | -10 Broke TempRL[°C]  Max | 220 | 277 | 287 | 342 Selected laps
Time Report - Track Sections (Selected Laps) P
Str 0-1 (End) Tan i sriz a2 channel report by
Misp2 [@lop3 | 4 Miep2 [@lep3 | 4 Miep2 @iap3 | &4 Misp2 [@iep3 | & it
corr Speed tkmhy 0| 1420 | 138.0 | 4.0 | 734 719 | 1.5 | 73.8 706 | 3.2 | 76.6 74.6 | 2.0 .2 6 sectors
Max 26180 2394 222 142.0 | 1384 | 3.7 | 103.2 | 100.5 | 2.6 | 1161 | 112.4 | 3.7
3633 3132 | 01 | 2160 | 2580 | -420 2618 | 2562 | S6 | 2682 | 2619 | 63
Engine RPM [rpm) = = = >
Max | 6420 | 6270 | 150 | 4128 | S088 |-960 | 3533 | 3437 | 96 | 3912 334 | 78
Engine Temp [°C]  Max 93.7 954  -1.7 93.7 953 | -1.6 93.6 946 | -1.0 | 93.4 94.1 0.7

DI Oll Temp [°C]  Max | 69.2 771 | -80 | 703 775 |72 | 708 775 |67| 7.2 773 |61

The i2 Channel report is the best way to get summary data about your outing. This data is
often under utilised but can be a very powerful tool for trying to maintain the reliability of
your vehicle. By checking this information at the end of each session you may notice trends
in the temps, pressures, speeds or voltages of your vehicle.

This screen can show you the data in a lap by lap arrangement, useful to make sure that the
data is from a lap where the car is at racing speeds. This is important to consider as there is
no use looking at the minimum oil pressure on a lap when the engine was not running, or
taking engine temp from a lap where the vehicle is stationary and heat soak is affecting
temperature readings.

The data can also be shown in an outings mode where it just shows the min/max readings
for an outing. You can even choose to exclude ‘untrusted laps’ which means that it doesn’t
include data from your in or out laps in the calculations of your statistics, a problem that
often skews statistics of an outing.
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Temperature Sensors

* Three major types of sensors:
- Thermistor

- Thermocouple

- Infrared

Exhaust Gas Temps come in either ‘open tip’ or ‘closed tip’ versions.

The closed tip type are more robust and will last longer, but they have a slower response
than the open tip sensors.

Sensors
Top Row: Infrared tyre temp, infrared brake temp, infrared tyre temp

Bottom Row: Delco Air temp, EGT, installed Bosch water temp
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second 500 450 400 350 300 260 200 %0 -150

| Channel Report - All Lapz

ADL Temp [°C]

Air Temp Inlet [°C]
Eng Oil Temp [°C]
Engine Temp [°C]
Gbox Oll Temp [°C]

Lapl Lap2 Lap3 Lap4 LapS Lapé
27.3 | 276 277 | 278 279 | 281

37.4 22.3 20.9 20.6 211 20.8
A ararry The maximum temps for each channel by lap
69.9 74.1 77.5 80.2 82.7 84.2

HEEEE
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If we look at the engine temperature trace, we can see that it started at around 80 degrees,
and fluctuated up and down for a while. At around —250 seconds (from the start of the
selected lap) we can see that the temperature peaks at over 100 degrees.

Itis important to consider for what reason are you looking at the temperature. Are you
looking for peak temperature to decide if a thermo fan is required for times on the grid or as
the car cools down at the end? Perhaps you are looking at racing laps only, so that you can
see if there is sufficient cooling during a race situation. The answer to this determines where
and how you should be looking at the data.

If you are keeping a log of maximum temperatures that an engine has reached, it is usually
best to look at peak racing temperature rather than a stationary temperature.

Press F2 to look at the temperatures across the whole session.
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Engine Temperature Problem
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You can see that at speed the temperature is still climbing. There is a cooling problem and it
would be a good idea to stop driving and investigate the situation.
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Types of Pressure Sensors

 Different sensors available in Absolute or Gauge
* Standard sensors range from 0 — 3000 PSI

* Can measure Air, Fuel and Oil Pressure

Typical pressure sensors used in motorsport applications. Some sensors shown here can be
used to measure brake, crankcase, fuel, oil and water pressure. MoTeC sells a wide range of
sensors with varying measurement ranges. The most accurate measurements are made with
sensors that are correctly sized for the application.

Response and accuracy vary between different types of sensors.
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Pressure traces are often vital in examining the health of your vehicle. Whether it be fuel, oil,
brake, manifold or other pressure, checking these values after each outing is an important
part of ensuring that the engine is running safely.

Itis common to see very noisy fuel pressure readings, although sometimes it is believed that
the noise is the logger or the sensor.

Looking at fuel pressure data from even highly developed race engines, it is common to see
fluctuations of 10-15psi when a good sensor is used. Don’t assume that the noise isn’t a
genuine indication of the pressure that is happening in the fuel rail, it is more likely to be the
actual fuel pressure pulse waves than sensor noise. These pressure waves are often
dependant on injector duty cycle.
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Oil Pressure Problem

A3 88 8 §§E§§§§

housysasge

To read the traces, again from the left, you can note that the oil pressure trace has some
alarming dips.

The first thing to look at is the RPM going up and down to match this, a quick glance we can
see that’s not the case.

In this example, a check of the lateral G trace clearly shows the engine losing oil pressure
each time the vehicle travels around a left hand corner.
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Fuel Pressure low

Here you can see a fuel pressure drop. This could be caused by a number of reasons.

Items to check :
Are the Fuel pumps are staying on?
Possible blockage in the fuel system?
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Reading Battery Voltages
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Voltage should be logged at 10 Hz as a minimum. They can appear noisy in their trace; this
could be interference from the alternator/regulator on the vehicle, or possibly the display
scale is to close.
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By right clicking on the graph properties, you can rescale channels to a range they work in.

Above we have scaled the battery voltage. This has smoothed out the trace compared to the

previous slide .

You can also add a line to the graph at a Max value and a Min value.
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Annotations
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Add Annotation e

Add an annotation to the graph at the cument cursor posttion

< To view the annotation, hover the
=M mouse over the annotation
marker.
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An annotation or note can be placed at any point in the data. A line will be placed in the data
which you can see in all the Worksheets. So, for example, if you have a ‘Wheel Lockup’
event, you could also look at the oil pressure on a different Worksheet.

How to add an annotation:

* Place the cursor at the required position in a graph
* Onthe Component menu, click Cursor
* Click Add Annotation.

How to display an annotation:

* The annotation is indicated by a dotted line on the graph. Place the mouse over the
dotted line on the graph as shown below

How to edit or remove the annotation:
* Place the mouse over the dotted line

* Right-click and select the appropriate item from the menu
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Evaluating Driver Performance
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Wheel Speed Sensors

* Toothed wheel and sensor arrangement
 Accurate calibration in Dash/ECU software is required

Measurement

Sensors Required

Outcome

Vehicle speed

Wheel speed

Top speed, min corner speeds, corrected ground speed, corner

Lap by lap speed
comparisons

Wheel speed,
lap beacon

Compare each lap for speed, overlay to find driver mistakes or
faster race lines

Wheel lockups
under braking

Wheel speeds,
front and rear

Brake locking into corners, help determine incorrect setup

Driven wheels slip

Wheel speeds,
front and rear

Diagnose traction problems, evaluate driver performance, find
the slip ratio of the driving wheels

Gear selection trace

Wheel speed, RPM,
throttle position

Create accurate gearing charts to see whether gear selection is
correct, driver analysis

Track Mapping

Wheel speed,
Accelerometer,
Beacon

Create visual representations of the track for reference when
examining data, virtual segment time.

Driver analysis

Wheel speed,
G sensor

Extensive driver analysis through lap overlays,
minimum and maximum speed comparisons,
and accelerating/braking efficiency.

Compare the speed of drivers or of cars, lap after lap.

Detect the wheel locking under braking.
Detect wheel spin.

Draw a track map on your screen.

The wheel speed sensor is one of the sensors that you get with a data acquisition system.
Beside speed and distance computation, this sensor will allow you to:

To detect the gear you are using without having a defined gearbox sensor.
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Each wheel speed
value at the cursor
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8 The Front wheel

speeds overlayed
against each other
with GPS Speed

58

Above you can see all wheel speeds directly determined by sensors on the front wheels,
overlayed against each other. The green trace shows a GPS speed trace sampled at 10hz.
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Logging Rate and Accuracy 1

Precision of measurement in metres, as result of logging rates at different speeds
Logging Rate in Hz

Speed Km/h 1 2 5 10 [C20)]| 50 100 200
20 5.56 2.78 1.11 0.56 0.28 0.11 0.06 0.03
60 16.67 8.33 3.33 1.67 0.83 0.33 0.17 0.08
100 27.78 13.89 5.56 2.78 1.39 0.56 0.28 0.14
140 38.89 19.44 7.78 3.89 1.94 0.78 0.39 0.19
180 50.00 25.00 10.00 5.00 2.50 1.00 0.50 0.25
(220) 61.11 30.56 12.22 6.11 1.22 0.61 0.31
260 222 72.22 36.11 14.44 222 3.61 1.44 0.72
300 83.33 41.67 16.67 8.33 4.17 1.67 0.83 0.42

During the study of the various curves, there are two points that are important to
remember. Firstly, it is important to understand the influence of the logging rate on the
measurement precision. Then, it is useful to have an idea of the consequences of the driver’s
mistakes at high speed.

This table shows the distance in meters between two measurements for different
combinations of logging rates and vehicle speed. As an example, let’s consider a car
travelling at 220km/h with a Lateral accelerometer logged at 20Hz:

Distance travelled per sample at 220km/h is:
220x1000/3600x20 = 3.06m

In an average data logging configuration gear changes are recorded at 10 Hz. At 220 km/h, if
two drivers are changing gear at exactly the same time, on the data acquisition system it can
appear with a difference of up to 6.11 m.
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Wheel Lockup
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Another very useful tool of the wheel speed comparison graph is to determine wheel lockup.
To make this comparison, at least two front (or rear) wheel speed sensors are needed. The
screenshot above shows all four wheel speeds together. It can be seen that the rear right
wheel speed (light blue trace) has a notable deviation from the other wheels.

If a trace like this is encountered, it means that there is an imbalance in the car setup —
whether it is caused by the driver, car setup or track conditions. It is worth looking at setup
parameters other than just brake bias. Uneven corner weights, damper problems, brake pad
compounds and temperatures and even oil on the track can cause such a lockup.

As you would do every time you analyse data, be sure that what you think you have
detected is really happening on the car. Use other sensors such at tyre temps, G sensors,
brake pressure sensors and brake temp sensors to confirm your hypothesis. Especially here
with an imbalance under brakes, you may be able to determine the cause of the issue,
whether it be bias of line pressure or lack of braking friction to the front by looking at the
braking pressures versus G force and brake temperatures. You may have the same brake
pressures front to rear, but have less retardation at one end to the other depending on
calliper piston sizes, pad compounds, rotor types and brake temperatures.
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Following the wheel speed
traces here, you can see wheel
spin where the two blue lines When access to rear wheel
rise above the red and orange speed sensors is limited, it can
lines, peaking at 12km/h front also be identified from Engine
to rear speed difference RPM

Wheel spin is an important thing to be able to monitor in data logging. At the end of a
session, the driver will reflect upon the performance of the vehicle, and determine what it is
that is stopping the car from going any faster. Understeer and oversteer are common
problems that a vehicle encounters at the limit and you want to determine what is causing
the vehicle to behave in this way. With oversteer, sometimes it is due to the suspension
settings in the vehicle, whilst other times driving style is more to blame. Determining this is
an important part of deciding how to go about tackling the problem.
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Wheel Spin Analysis
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Here you can see the
driver lifting the throttle
to stop the wheel spin
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Force and Motion Sensors

* Can be used to measure Acceleration, Deceleration, Cornering and Vertical Forces

* Important to mount the accelerometer as close as possible to the centre of gravity.

What is an accelerometer?

An accelerometer or G force sensor measures the forces being applied to the car. These
forces include acceleration, braking, cornering in both directions, up and down. To
understand what they are measuring, imagine a bob weight being hung from the roof of a
race car, as you accelerate it swings backwards, as you brake it swings forward. The distance
of the bob swing represents how much force there is in that direction. A G sensor measures
this force, and the data logger gives a value proportional to the force of gravity, hence ‘G’
sensor.

® Can be used to measure Acceleration, Deceleration, Cornering, Yaw, Forces etc.

* Strain Gauges can be used in many ways, damper/suspension forces, steering force,
pedal forces .
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Reading a G Force Trace
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What can | get from a 3 axis accelerometer?

3 axis accelerometers allow the user to measure and record the acceleration of a vehicle in
three dimensions. By combining the information from all three accelerometer axes it is
possible to calculate the resultant overall acceleration in three dimensions.

Accelerometers allow the user to perform fundamental operations, for example obtaining a
track map or studying the balance of the car in terms of understeer and oversteer. They also
permit more complex calculations, for example computation of the weight transfer the car
experiences during braking, acceleration or turning phases.

Itis extremely useful to use the G sensor to compare braking forces and technique in overlay
mode. You can see how hard the initial deceleration is, and verify that the braking is hard,
rightinto the corner, not tapering off at the end. You can also see how consistent the pads
are, you could compare a brake fluid line pressure to a deceleration force to look for fade in
the braking system.

They can also be used to compare how much lateral traction a given tyre/track/suspension
setting is able to obtain, then compare to another lap to see how your changes have affected
vehicle cornering grip.
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Driving Line Analysis

Outer Line 135
¥
- 1253

— Text Book Line 1052

Outer Radius 755

mis 1:40 1:45 1:50 1:55

431 Samples, Zoom Linked, Gated by Corr Speed

[« G Force Long [G] 0.64

Inner Radius

Inner Line

Text Book Radius 0.0

This method maintains the highest ‘minimum corner | <=
speed’ possible through a corner. Driving the Traction

-1.6 -14 -1.2 -1.0 0.8 0.6 04 0.2 00 02 04 06 08 1.0 1.2 14 16
G Force Lat [G] -0.90

Circle is the fastest way through this corner.

Above we can see racing line through a corner. There is also a G-G diagram which is a scatter
plot of longitudinal and lateral G zoomed on a specific corner.
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The G-G diagram is a conceptual way of showing the performance of a driver, vehicle and
circuit together. This method of measuring performance has been around since the late '50s
with the first methods of creating these diagrams using a two axis pen recorder.

In theory, the driver should try to operate as close to the boundary of the G-G circle as
possible at all times. In reality, physical limitations prevent a vehicle reaching the theoretical
boundary (e.g. changes in suspension geometry, brake balance, tyre grip, etc). The more the
driver can push out the envelope of the plot to the ideal circle, the better use he/she is
making of the available grip of the tyres and the available grip of the track.

But what is the limit of the vehicle, or the limit with a perfect driver? A G-G diagram is useful
as a comparison tool.

Take the example above, the red data is fastest lap from the Daytona sample file, the
overlayed lap is the fastest lap of the Escort sample file. From this example we can see that
although the lap times are less than 1 second different, the plots show very different
characteristics of the two cars. The black data is out further to the left and the right, showing
more cornering forces from the Escort compared to the Daytona. The Escort also shows
more samples in the braking area, up to 1.2G deceleration, with the Daytona reaching only
just over 1g from a far heavier vehicle. The obvious place where the Daytona is better is up
the top of the G-G diagram, showing consistently greater acceleration. Now this example is
comparing two different types of car, but it shows how you can overlay different drivers, in
the same car and learn how, and why one driver is different than another in the way they
extract speed from a car.

The best way to obtain high quality data is to use a 3-axis accelerometer mounted at or
below the centre of gravity. We recommend mounting the sensor on Velcro or alike to
isolate the vibration in the car from the forces applied to the vehicle itself that we really
want to measure.
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Datum Cursor
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The datum cursor is a second cursor that allows measurements to be made between two points. To
place the datum cursor, position the main cursor to the point of interest then press the ‘Space Bar’
key, then move the main cursor as normal. The graph labels now show the values of each channel at
the datum cursor, main cursor and the difference between the 2 values.

In addition to this, there are Datum Measurements in the cursor window for the currently active
channel. The active channel is denoted by the vertical scroll bar next to that trace, by the channel
value having a box around it, and the channel name is given in the ‘Datum Measurements’ area.

Measurements:

ATime Time difference between the cursors
ADistance Distance difference between the cursors
Cursor Value Channel value at main cursor

Datum Value Channel value at datum cursor

Cursor Diff Channel difference between 2 cursors

Cursor Avg Average of the 2 cursor positions

Cursor Slope Rate of change between the 2 cursor positions (gradient)
Interval Min Min channel value b/w cursors

Interval Max Max channel value b/w cursors

Interval Avg Average of all points between the cursors

Keyboard shortcuts:

‘D’ Toggle datum mode (& cursor) on/off

X’ Swap positions of main and datum cursors
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Datum channel
measurement

Datum Cursors are an efficient way to measure the change in a channel across a period of
either time or distance. Common uses of this include measuring the starting performance of
a car (0-100km/h), measuring temperature change across a period, RPM rate of change in

each gear and much more.
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Straight Line Acceleration

* Race Starts, 0-100 kmh times use Datum Cursor
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The above example shows the car leaving the line where the green Datum cursor has been

placed. The Main cursor has been placed when the car has reached 100km/h.
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Rate of Change Measurement

* Easily measure rate of change using Datum Cursor. See acceleration (km/h/Sec) of a V8 Supercar
at Phillip Island in 5th gear. Keep this number in mind when dyno tuning your car next time.

LB ]

Rate of change measurement is very useful in looking at real world accelerations. You can
look at gear accelerations to compare to other cars. Just place your datum cursor at the start
of the measured area, then put your cursor at the end of the area, and select the channel
you wish to measure. Cursor Slope from the values box will tell you your rate of change.
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Reading Brake Pressure Trace
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When it comes to fine-tuning a racecar to improve its performance around the track, many
people focus on the horsepower delivered by the engine and the handling characteristics in
corners. In fact, the brakes are going to have a significant effect on lap time, as well as lap-
to-lap consistency and driving ease. Fine tuning the brakes allows us to exploit more
efficiently the grip available under each wheel to minimize the braking distance and facilitate
overtaking maneuvers during the race. The right brake bias setting will also reduce the risk
of flat spotting the tyres, and make the car easier to drive. One of the most effective tools to
monitor the brakes is two brake hydraulic pressure sensors — front and rear. This type of
measurement will allow you to understand how your brake system is being used and help
the driver to evaluate its performance after a session.

Often, a better braking system can make the little difference at the end of the straight that
allows overtaking another car. As in any other hydraulic system, knowing the pressure of the
fluid circulating is going to help you to monitor the different forces applied in each of the
devices connected. Moreover, the driver can make progress in his driving style: comparing
his braking point lap after lap, the intensity of his braking and his speed on the pedal.
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Driver releasing pedal to
= unlock rear wheels
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It may seem obvious, but looking at the brake pressure traces gives you the time at which
the driver started to brake. This information is very important, as a few meters difference in
braking are very important for the speed you carry through the corner, and the time you
gain or lose. Once again, looking at these traces with an overlay between two laps will
permit you to perform a quick and efficient analysis of driver style and consistency.

Be careful with the logging rate used for those channels. If it’s 10Hz for example, the system
will record one value each tenth of a second. And at the end of the straight, at 250 km/h, the
car is traveling 7 meters in one tenth of a second. So before concluding that driver A brakes
21 meters later than driver B at the end of the straight, check if your logging rate needs to be
increased.

Directly measuring the pressures in the Front and Rear brake systems allows you to know
how the driver is braking. In effect, both the shape and the amplitude of the brake pressure
traces are very important for optimum braking. Most of the time, you want the maximum
deceleration (indicative of late braking) to reach the maximum speed in the corner without
losing speed in corner entry and being able to carry the maximum speed in corner exit.

The shape of the optimum trace can be explained by:

* Having the maximum deceleration in corner entry

* Losing the minimum time and speed in corner entry

* Releasing the pedal progressively and gently while turning

* Braking hard at the beginning (by literally jumping on the pedal) will be shown as bigger
pitch acceleration.
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Braking Analysis
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How much does he lose in heel-toe braking?

In a braking zone where the driver downshifts gears, it is always interesting to look at what
happens to the brake pressure during that time.

We can clearly see that each time the driver downshifts, he is adding a small amount of
throttle, and because he is doing that the brake pressure diminishes slightly. As this ends up
being time lost under brakes, the goal here is to lose the minimum of braking pressure while
downshifting. It is possible to monitor the driver’s progress on this issue using brake pressure
sensors.

Brake knock off can be identified when the pressure in the rear builds before the front
measures. This is due to the front pads needing to be pushed out further before making
connect with the brake rotor.
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Scatter Plot

* Engine RPM vs Speed
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The scatter plot shows points for two channels where one channel is on the x axis and the
other on the y axis, allowing for relationships and dependencies between them to be
identified.

By default the Scatter Plot will scale according to the minimum and maximum channel values
of the X and Y axis channels. This can be changed by selecting ‘Manual Scale’ for either
channel and entering min and max values. It is zoom linked to other Worksheets and will
display data based on the current zoom level. To see an entire session worth of data press
F2. Select a different lap using the Data window or the lap select bar above the Worksheets.

Colour Channel

The scatter plot allows a 3rd channel to be used to colour each of the data points, the above
example uses throttle position as the colour channel. The channel selected is divided in the
number of bands specified and colours assigned accordingly. Data can be removed from the
plot by unchecking the box next to the range values.

Itis also useful to know that the number of samples logged in the particular band areas is
shown on the right of the colour.

Press the up and down arrow to increase and decrease the selected data used to create
the scatter plot.
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Brake Pressure Scatter Plot
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An XY graph, or Scatter Plot is a graph that shows the relationship between 2 channels. They
can be used to represent many things, such as gearing, G-G diagrams, Brake bias, oil temp vs
Pressure and much more. In this instance, we are looking at a Brake Bias Scatter Plot. The
Eraph shows brake bias on the Y axis and Front brake pressure on the X axis. What you are

eing shown above is one dot on the graph per sample of combined brake pressure and
brake bias across the selected session. In the example above, there are 25,449 samples
across the 24 laps around Calder Park Raceway.

Ina %ood brake setup, each time that you press the brake pedal to a given pressure, you
should get a consistent amount of pressure going to the front brake lines, and a consistent
Bressure going to the rear brake lines. The last thing that a driver wants is to press the

rakes one time and get mostly front brakes, then do the same thing again and get mostly
rear brakes.The integrity of the brake system is the critical element you must minimize. In
practice, there is nothing worse than an inconsistent brake system. You can always change
your brake pads, rotors or calipers, but if your system does not react the same way each
time you use it, you cannot rely on it.

What the brake bias knob on the dashboard tells you is one thing, and what really happens
inside the system may be different, sometimes very different, all because of compliance in
the pedal box and master cylinder. That’s why it is so interesting to look at changes in the
hydraulic brake bias.

This graph is colored to indicate the front brake pressure. We can see that for small
Bressures (i.e. for light braking) the brake bias is very inconsistent, but fortunately, it is

etter when the pressure increases. By plotting this kind of graph, you can either see how
consistent your braking system is, or compare two different systems.

* Select Workbook ‘Seminar, Create a New Worksheet, choose ‘ADD’, then ‘Scatter Plot’.

. Enlsure éhat you still have out lap (1:34.136) from the Calder, i2 data day file from 9:53am
selected.

* Click Add type in brake and choose ‘Brake Pressure Front'.

. gelect the button next to the channel box listed under X axis, and choose ‘Brake Bias
etting’.

* Select scale mode, and change it to manual, setting min value to 0, and max value to 100

* Select the ‘colour channel’ tab, tick the ‘enable colour channel’ box, then select brake
pressure front as the colour channel. Click OK.
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Steering Sensors

* Rotary Sensors
* Interlocking geared teeth

* Can measure steering wheel rotation
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Calibrating a Steering Sensor

2 Steering Wheel Angle Calibration 5l x|
Catoraton Settings Aralog Senscr et
Nave Ao om

o bt o 1. Pluginto car Minimum of three
2. Change calibration  readings are taken for
3. Enter degrees the calibration.
4. Read value The more the better,
5. Repeat3 & 4 depending on how
6. Repeat3 & 4 linear the geometry is.

QC [mesavone > Grooh Opters.

1. Generally for calibration of linear sensors a max/min measurement is taken and the
points are interpolated. The above example shows a simple way to calibrate such a
sensor for Steering Wheel Angle.

2. We know that at maximum lock the steering wheel angle is 90 degrees. By turning the
wheel to full lock we enter the number in the right hand column for degrees.

3. By pressing the READ VALUE button the voltage from the signal wire is read into the Dash
and displayed in the left column.

4. This procedure is repeated for straight ahead and the opposite lock.
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Steering Trace Examination

Finally, let’s have a look
at the steering trace:

The optimal steering angle
trace should have been : Ve ol
something like the this one: ) Lo

Itis clear that the driveris  |==---- ==
making a correction on
the steering wheel:

The actual steering trace is shown in orange, an ideal trace is shown as a dashed green line.

Note that a right handed turn has a positive steering wheel angle, while a left turn has a
negative angle. Some users will use the reverse. This is ok as long as you are consistent and
preferably use the same convention for lateral G force.
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The steering trace show the driver
winding on opposite lock

The throttle is lifted to reduce the
wheel spin

The Lateral Acceleration shows the

car breaking traction
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Oversteer

Oversteer can also be recognised by a loss in lateral G force along with a steering correction
by the driver and a reduction in throttle. The G force trace is one in which we can see a
balance problem with the car. The driver is unable to drive the car hard out of the corner for
fear of spinning the car around, hence the decrease in lateral Gs at the exit of the corner.

If we examine the steering trace we will be able to see how the driver is reacting as the car
exits the corner. It is useful to be able to see this, as you can use it to measure the reaction
time of the driver to the oversteer, and perhaps be able to better quantify just how severe
the oversteer is. This is an important measurement to make when trying to solve a handling
issue; yes the car may still oversteer, but have we made an improvement or not?

After observing the steering trace it is clear that the driver has quickly reacted to correct the
situation by opposing the direction of the corner to prevent the car from swapping ends. A
throttle lift often accompanies this trace, as it does in this case, but sometimes the driver
decides to power through the oversteer to compensate for the loss of cornering grip with

pure forward acceleration.
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Driver maintains throttle as

car begins understeering

¥ Driver induces oversteer
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In this example the driver has turned into the corner and stopped moving the steering
wheel, this is evident by the flat trace, at this point the driver has began to introduce some

throttle, this further adds to his understeer.

The driver of this vehicle has than induced a rapid change in throttle position to help induce
some oversteer to make the car rotate as the front wheels are no longer turning the car.
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Track maps in i2 can now be created purely from the GPS data with no other sensors
needed. See example above. i2 will allow also you to use an export function to place your
driver’s line into Google Earth. The function is under the ‘File’ menu and creates a kml file
that is compatible with Google Earth from the position data that is currently visible on the
graph. Note the red trace in the image above right.
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Open a Log File

Open Log File - C:\MoTeC\Logged Data
* Navigate to Yerue - (M Veues) B T ] Vence: [(Vehoies - @O
| fil d Folder Log Fies Detais
ogrtie an B Desktop ~| | Event Venue Driver Date and Time Fastest Lap Property Value
joraries
. 3 M SEPANG 25/08/2007 1:05:21 . 61:50.000 Evert
click Open 'g’o,“;g“p M SEPANG 25/08/2007 21730 ... 2:29.246 Venue SEPANG
B Computer M SEPANG 25/08/2007 322:06 .. 229678 Driver
& 05 Vehicle Id
& )
ik Vehicle Desc
del Session
GTR2Demo E Date 25/08/2007
intel Time g5.21PM
MoTeC Neslap  61:50.000
ACL Lap Number 0
Dash dalloos 1
Logged Data Engine
Samples Comment
Samples Standar Fiename 20070825-00037021d
I:‘:'“‘:"Y Taage Fiesize 4.36Mb
MavE2 ey iy
M84+90 o by 2
M800v23 Version m
M800+35 Logging Pro Logging
make
MLSvE2
pim
Videos
Perdlogs
Program Fies
tmp
Users -
W S i ’
Edt Detads... | [ Ogtions... | Qpen Cancel | Help

Open the log file that is missing laps but has GPS Latitude and Longitude logged.
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Open a Log File

(G oTeC 3 Stamdand tCocat)

fe Vew Lot Dms Compen.. look bep
S 3dl s J<ﬂ\’1\40[‘1«~uv O fx -]

0 150030 v o, 0521, 50870, P, (9070825000321
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= Time 0.00.000 5]

e
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;..‘».A,. ‘JI ) 1 ».“J‘ ‘H 7 J (A" !
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You can see that there are no laps in this data.
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» | lx  Time/Distance Graph

X Outing Graph

. Histogram
Undo Delete CieZ | |o Scatter Plot

l= Mixture Map

¥ TrackReport

" e

Add a ‘GPS Track’.
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Auto Inserting Beacons in i2

MoTeC i2 Standard [Circuit]

File View Layout Data Component Help
9| @A @ 2 E@ TrackEdior.

I [61:50.000] No Lap, 1:05:21PM, 25/08/20
=1 Laps

e

FJ\E\%\_Q.:

- - Lap Editor =
1 Driver | 2: Braking | 3: Engine | 4: Fusl 4 & Details... CuleD b By Report .
Laps Beacons
View Device Config... Lopes
104
=) H Maths.. Ctrl+M Lap Tiwe Time (Offset) Stat End Insert..
H Units... No Lap 61:50.000 61:50.000 SOL EOL
s Ramove
@ 2 Channel Editor. Ctri+E
@ Channel Status... Ctri+U Ede..
Channel Alias Editor... —
Channel Mappings...
Auto Insent
Corrected Speed and Distance... —— J
Corrected GPS... _ =
GPS_
' Options... by
[ Beacon Offset | 0 m ¥ = Trusted Lzp
Clgse [ Hel

Go into ‘Lap Editor’ and click ‘By GPS’.
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Auto Inserting Beacons in i2

MoTeC | DISPLAY & DATA TRAINING — JULY 2015

p
Auto Insert Beacons by GPS | Lap Editor o
o —
Lattude  2.7605931 degree Laps
Longtude  101.7361613 degree Lap Time Time (Offset) Start End # Insert.
Out Lap 000691 000691  SOL BCA —
Tolerance  10.0 ¥ Lap1 247444 247444  BONJA%oGPS1] BCN || L Bemove |
v Lap2 232859 232859  BCNA®0oGPS2) BON.| [ Ear. |
- ¥lp3 231419 231419 BCN[A#oGPS3) BCN || — )
 Erecte D Cancel | ¥ Lapd 232632 232632  BCN[AtoGPS4] BON || — —
¥ Lap5 23413 234136  BCN[A®0GPS5] BCN Restore
¥ a6 230294 230294  BCN[AoGPSE) BCA TR
¥ lsp7 231441 231441  BCN[AUoGPS7) BCN | i
¥ lap8 229618 229618  BCN[AtoGPS8) BCA by Distance...
¥ L9 232344 232344  BCN[AOGPSS) BCA ‘—'
¥ Lap 10 232451 232451  BCN[AwoGPS 10] BCA
¥ Lap 11 23372 23372  BCN[AtoGPS 11] BCA
¥ Lap 12 233945 233945  BCN[AtoGPS 12 BCN ~
< m »
Laeooon Offset | 0 m v =Trusted Lap

Enter the GPS Co-ordinates and click Execute, then click Close.
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Time Report

Lap 1 Lap 2 Lap 3 Lap 4 Eclectic Rolling Minimum

Main Str (End)  0:07.275  0:07.151 | 0:07.462 A 0:07.079 0:07.079 0:07.079
Turn 1 0:04.158 | 0:04.141 | 0:04.467 | 0:04.139 0:04.139 0:04.139
Section TimeS Str 2-3 0:02.710 ' 0:02.609 ' 0:02.574 0:02.638 0:02,574 0:02.638
Turn 2 0:02,787 0:02.649 0:02.688  0:02.661 0:02.649 0:02.661
Turn 3 0:03.616  0:03,500 ' 0:03.573 | 0:03.557 0:03.500 0:03.557

Str 3-4 0:05.155 ' 0:04.900 ' 0:04.965  0:05.044 0:04.900 0:05.044
Turn 4 0:05.336 | 0:05.098  0:05.140 | 0:04.899 0:04.899 0:04.899
Back Straight | 0:07.050 ' 0:06.726 = 0:06.955 | 0:06.701 0:06.701 0:06.701
Turn S 0:01.829 | 0:01.681 0:01.897 0:01.763 0:01.681 0:01.763
Turn 6 0:02,770 | 0:02.693 ' 0:02,978 | 0:02.725 0:02.693 0:02.725
Turn 7 0:11.749 | 0:11.730 | 0:12.028 0:11.491 0:11.491 0:11.491
Main Str (Start) | 0:10.723 | 0:10.800 ' 0:10.459 0:11.055  0:10.4! 0:10.459
Totals 1:05.163 | 1:03.682 = 1:05.192 | 1:03.759 | 1:02.770 1:03.162

Time Report - Track Sections (All Laps)

Lap 1 Lap 2 Lap 3 Lap 4 Eclectic = Rolling Minimum
Split Times Split1 | 0:18.894 | 0:18.301 0:19.027  0:18.331 | 0:18.301 0:18.331
Spit2 | 0:32.856  0:31.888 | 0:32.806  0:31.666  0:31.666 0:31.666
Spit3 | 0:13.413 | 0:13.493 | 0:13.359  0:13.762 | 0:13.359 0:13.359
Totals | 1:05.163 | 1:03.682  1:05.192  1:03.759 @ 1:03.326 1:03.356

The Time Report shows split times in a tabular form. The sections that are used may be the
default sections or user defined sections.

Eclectic

The Eclectic column shows the minimum times for each section and totals them to show the
best possible time if all sections could be completed in the minimum times. This can be a bit
unrealistic as driving line etc. can affect the times from one section to the next so the
minimum times can’t be joined up in practice.

Rolling Minimum

The rolling minimum shows the set of consecutive section times that form the minimum
overall time for a complete lap. These times are highlighted in bold to easily determine
where this starts, i.e. it will typically be spread across 2 laps.

Sections

To change the sections used, go to the Time Report properties (F5) then ‘Data — Ranges —
Report on:’ and select the section type — Defaults, User Defined or Splits (if available).

Press the ‘0’ key, or choose section times to select the section times report.
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Section and Split Times

Tima Report - Track Sections (All Laps)
Lap1 Lap2 Lap3 Lap4  Eclectic Rolling Minimum

StrO-1(End) | 0:11.720 | 0:11.601  0:12.243 | 0:11.534 | 0:11.534 0:11.534 -~ el Lak LSS Lap4 | Eclectic | Roling Minkvwm C ti
Tani | 0:05.100 | 0:04.050 HEBEEGH 0:04.004 [l s Py Tum1 | 0:05.108 | 0:04.850 | 0:04.847 | 0:04.584 |0:04.947 0:04.847 orner section
Str12 | 0:03.615 | 0:03.500 | 0:03.575 | 0:03.557 | 0:03.500 0:03.557 Jum2 | 0:02.568 | 0:02.500 i 0:02.57S 0:02.490 « ti f i
s 002505 ] 0:02.500 NEEEEGH 002575 BTzl e Tun3 | 0:02.693 | 0:02.500 | 0:02.573 || 0:02.569 | 0:02.500 0:02.573 Imes T1or all laps.
s [0:02.695 NREEEEE 0:02.573 0702565 [Tl e Tum4 | 0:00.670 | 0:00.650 | 0:00.675 || 0:00.652 | 0:00.650 0:00.675
54 |o060i5 | 0:05.750 | o:08.015 IHTERNG e TunS | 0:03.056 | 0:03.200 | 0:02.997 | 0:03.172 | 0:02.997 0:02.997
Tona |0:00.670 RERFEAE 0:00.67 | 0:00.652 JEE 0.6 Tun6 | 0:02.571  0:02.550 | 0:02.567 |0:02.451  0:02.451 0:02.550 All ti ti
Sias o016 Tl o.10.5% To0s7% | e Tun7 | 0:03.919 | 0:03.550 | 0:04.015 |0:03.821 0:03.821 0:03.850 section times
TunS | 0:03.056 | 0:03.200 | 0:02,997 | 0:03.172 || 0:02.997 0:03.172 Totals!] 0:20.585 | 0:220.100 | 0:20.108 | 0:20.127 } 0:13.758 G:19.585 for all laps
Tun6 | 0:02.571 | 0:02.550 | 0:02.5687 | 0:02.451 | 0:02.451 0:02.451 p
Str 6-7 0:03.856  0:03.800 0:04.054 | 0:03.666 | 0:03.666 0:03.666 Time Report - Track Sections (All Lapz)
Tun7 | 0:03.919 | 0:03.850 | 0:04.015 | 0:03.821 | 0:03.821 0:03.821 i (51 Lep 2 R Lap4 | Eclectic | Rolling Minimum
Str 0-1 (Start) € 2 Str0-1(End) | 0:11.720 | 0:11.601 | 0:12.243 | 0:11.534 0:11.534 5 i
Track Sections (All Laps) Swr1-2 | 0:03.615 | 0:03.500 | 0:03.575 | 0:03.557 0:03.557 Stra|ght section
Teo1 =53 03 Lo | Eciactic | Mol Misdur Str34 | 0:06.015 | 0:05.750 | 0:05.819 | 0i05.548 0:05.548 2 f I
Spit1 | 0:18.894 | 0:18.301 | 0:19.027 | 0:18.331 | 0:16.301 18351 Str45 | 0:10.160 | 0:09.650  0:10.332 | 0:09.736 0:09.736 times fora aps
Splt2 | 0:32.856  0:31.888 | 0:32.806 | 0:31.666 | 0:31.666 0:31.666 ol 0:03.856 | 0:03.800 | 0:04.054 QEEpmeeS %:03.666
Spk3 | 0:13.413 | 0:13.493 | 0:13.359 | 0:13.762 | 0:13.359 0:13.359 Str 0-1 (Start) | 0:09.209 | 0:09.281 |0:06.678 || 0:09.587 |0:08.978 0:08.978
Totals | 1:05.163 | 1:03.682 | 1:05.192 | 1:03.759 | 1:03.326 1:03.356 — 0:43.582  0:45.003 0:43.631  0:42.877 0:43.022

Calder Brake Pres Front [psi]

Split times and
section markers
for selected lap

Similar to channel statistics, i2 can create reports based on time around the track, called a
‘Time Report’. These time reports are used to further examine the detail about where you
were fast and where you were slow, section by section across the whole lap.

You can report on:

* Allsections

* Corner sections only

* Straights sections only
* Custom sections only

* Split beacon sections

You can create a report such as the one in the top right corner which shows times for the 4
lap outing, only when the car was going around corners as shown by the section markers on
the track. The red line indicates the rolling minimum lap time. The rolling minimum is the
fastest lap that the car did for that outing regardless of where the Start/Finish line is. It may
start and finish on the back straight, instead of at the start finish line. It is good indication of
a lap that the car is capable of doing, as it was actually driven, but can be affected by an
artificially fast section, such as forgetting to brake at all for a corner. Check adjacent section
times to see if it is a realistic time.
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Driver Consistency

Eclectic is the theoretical best lap time if

. i A
Use Time you add up all of the fastest sections.
[rime Report - Track Sections (Al Laps)
Report Lap 1 Lap 2 Lap 3 Lap 4 Lap 5 Lap6  Eclectic Rolling Minimum £
Str0-1(End) | 0:04.297 | 0:04.298 |CRaied) 0:04.211 R 0:04.211 |  0:04.288 Mid.Ohio
Tumn 1 0:05.352 | 0:05. N 0:05.273 0:05.177 0:05.374
% :08.051

0:05.374

: : 3 0:08.213 | | 0:08.007 |  0:08.213
Blue = fastest section times 5 ooe ais 0:06.403 | 0:06.403 |  0:06.403
Rl 0:15.615 | 0:16.561 | 0:16.765 5 0:16.511 | 0:16.56
Tum3 | 0:04.067 | 0:04.146 | 0:04.043 | 0:04.162 [[ERR ) 0:03.911 | 0:03911 |  0:03.911

Turn 4 0:05.829 | 0:05.855 | 0:05.785 0:05.669 0:05.669

Tun S 0:03.734 | 0:03.817 | 0:03.818

0:05.867 | 0:05.808 | 0:05.669

0:03.8 P OOSTIF T 00OIBIT

Tum6 0:03.041 0:03.084 |0:03.018 | | 0:03.061
Str6-7 | 0:02.610 [EXG 3 0:02.597 | 0:02.63%
Tun7 | 0:03.899 | 0:03.904 | 0:03.925 [CRERTH 0:03.822 |0:03.822 | 0:03.828
str 78 0:04.934 | 0:04.937 | 0:04.916 0:05.013 |0:04871 | | 0:04.871
Tum8 0:02.558 | 0:02.592 3 0:02.995 | | o0:02.53
Tun9 | 0:02.479 | 0:02.581 | 0:02.576 0:02.541 |0:02.479 | | 0:02.551
St 9-10 0:02.592 | 0:02.602 XY :02.567 | o:02.567
LRI TY 0:05.616 | 0:05.660 [REXICH 0:05.721 |0:05.601 | 0:05.616
Turn 11 0:03.275 Rl S R 0:03.181 | [EERS 3 0:03.181 0:03.181

BERYCCL) 0:01.134 | 0:01.125 | 0:01.117 | 0:01.114 [LXIRELY | 0:01.15 [CETRICHN SN IRER)

Totals 1:26.944 | 1:26.636 | 1:26.749 | 1:26.523 | 1:26.511 | 1:26.480 | 1:25.376 1:26.208

Different shades of colour can be used to indicate how close the driver is to the minimum
time in terms of percentage. The lower the percentage, the closer the time is to their
minimum and therefore the more consistent the driver is in those track sections.
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Evaluating Chassis Performance

i2
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Brake Temp Sensor

* Working temperature of your brake

* Are your ducts cooling efficiently?

b

60 mm i

D 15mm \
Spot —

Target

Under braking the kinetic energy is turned into heat and light in the brake rotor. This energy
can be detected using an Infrared sensor. These type of sensors are also used to measure
tyre temperature.
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From the brake pad manufacturer — know the temperature range within the braking system
when it is operating at its peak performance. From the data we can see if we are achieving
the desired temperatures. Then decide what we need to do with brake ducts.

Copyright MoTeC 2015 Page 251



P s s e
H Sddls |2 @wr=B o v@ulswv|O
* Entire s wicn <57 v iy

race =

EEUNERUEUTKNRLILANDINNED

B84 uapeBil

YUEEHELZRMLELLA Y

suaseBEEEE

i v

3300 210%._20000_-19000_18900_ 0001600515000 1400013000 1200011900 10003900 000 7000 __ 6000500000 300 2008 __10m

Teme 041582 fs] W Dutance 1433 bm)

Notice the increasing brake temperatures over a race distance and the stabilization of

temperatures over a number of laps.
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Linear/Rotary Potentiometers

* Standard lengths from 50mm to 200mm
* Uses include position measurement of /
suspension and pedals etc.

* The most common installation configuration for
linear potentiometers is on the shock absorber

Accelerator

Linear potentiometer

Linear potentiometer (resistive sensing element) or a linear pot. There is a slider that moves
along a track and the resistance changes. Useful sensors but fragile and need to be
maintained.
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Suspension Analysis

i MaoTec 2 pro sarminar]

Be E% Ve Lewod B Dds Gomvoowi ook b
IR N R - EEL e Y I RA e IR

B wes o T

BT O5537R0]  Dikance 1705 bml

| W Susp Fos 7R ]
| W Susp Fos AL ]
7| W Sump Pos AR fr]

2
| W Con Speed funvt]
Group 3
| W G Foce Lat 6]
@ G Force Long [G]

[ 13
27

Chamel/Auto 13
00 200

Chamel/Auto 14
200 200

e Mave Up
oK Cancel Help

Click on Workbook list, and select ‘Seminar’, select new Worksheet, calling it ‘Suspension’.

Right click on Worksheet space, and select ‘Add’ then ‘Time Distance Graph’.

From the next panel, select ‘Add channel’, then add the channels shown above.

Copyright MoTeC 2015

7

Page 254




Suspension Analysis

* In this example, the front suspension goes negative under braking. Therefore, for suspension
position, bump or compression is negative. This is the easiest convention for people to follow.

Bregssts

SENENYRESE

) ! 'y b i
2 gl __/mJ«r‘E‘“‘)*«_,l‘»M*W%m%_/ﬁ*'r&ww',«l-»in!v\«x» i .-:p‘i‘-ny-,‘\;.‘H’r«"v-‘:wf'y'm.ui e l‘{,*v'\""v\%“*' m.’(\”“ﬂ%-"v'\fq!ﬁy:,‘.v‘ f et sl L Ty gy
(1) o ‘ [ \ \ae p ket

o8 | f
-10 L v
bkl

\

Observe what is happening on the straights and corners. Convention is to have negative
suspension travel as compression.
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Firstly, it is important to observe the raw data because this could already highlight some car
setup problems, or sensor installation/wiring problems.

Moreover, you may see differences between vibrations in compression and in rebound. Raw
data from shocks or strain gauges could be difficult to understand in terms of noticeable car
attitude change, especially without zooming in. A filtered signal allows overall trends to be
seen without any zoom needed. However, it is important to have a look at them first without
applying any filter to be sure that you do not miss a part of the behaviour.

In the same way, it’s important to also consider that the size of your screen also acts like a
filter.

For example, say that your computer resolution is 1024 x 768 and you are looking at data
logged at 20Hz. At the best you will see only 1024 / 20 = 51.2 seconds of the data without
any filtering. So if you look at an entire lap that is longer than this you are necessarily
‘filtering’ — not all of the data points will fit onto the screen. If you want to see the each
point, you need to zoom onto a segment equal to or smaller than 51.2 seconds.

Changing the display to show ‘Points’ rather than lines will quickly tell you if you are seeing
all of the data or not.
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Talk to the Driver

* The experience of your driver, the comments they give and the way
they feel the car will all affect the analysis of the data.

* |s there a balance problem in just one corner?

= Orisitin all ‘right handers’?

* Zoom into the corner(s) and look the damper position at each corner
of the car with relation to the G trace and other channels
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Damper Histogram Analysis

To spend more time in a region, stiffen that region. Graph of AMOUNT OF TIME’ spent
To spend less time in a region, soften that region. at different ‘'DAMPER SPEEDS’

[ maetec 2
B g

oI, Tips about the damper speed histogram:

,w = o R =
- =

fffff “m" m*m

It can really only be used for a whole
lap (the linear potentiometers must be
in the same position at the beginning
and the end of the damper analysis)
Always use the same number of bins

Use a Min and Max such that the
whole shock speed histogram covers
95% of the measured shock speeds

Pt

Always use the same numbers for the
Max and Min shock speed (for later
comparison)

I The shape of the histogram should be
) ’ H_’ symmetrical
- [ Always use the same scale on the Y
o] Hﬂ T L | ﬂ H I T, I

axis (for later comparison)

T 0.00.000(x]  Oostamcn 0l

Damper settings represent an interesting part of fine tuning a racecar. Even if the basic
principles are simple, without any tools it is almost impossible for the engineer to know if the
dampers are really working at their best.

With four linear potentiometers on the car you can record where, when, and how each
damper applies forces to the car.

The damper speed histogram is a simple tool allowing us to check how the dampers are
working. It refines the ratio between low and high speed, as well as bump and rebound,
front and rear, left and right. It is also very useful for checking that your dampers have been
set up correctly.

The damper speed histogram shows the percentage of time (out of the lap time) that the
shock is spending at certain speeds.

The damper histogram is made up of four parts. Low speed bump, Low speed rebound, High
speed bump and High speed rebound. A damper should always spend more of its time
around the change of direction (Omm/s) than any other point on the histogram. It should
spend progressively less and less as the graph goes from low speed to high speed. The
change over point from low to high speed is vehicle and damper dependant but on a circuit
racing vehicle often around 25mm per second. A balanced histogram should show a
symmetrical curve. If you want a damper to spend more time in one point on the histogram,
you need to stiffen up the damper in that region. To spend less time there, you need to
soften the damper in that area.
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Example of gain made using
Damper Histogram analysis

o -k Damper Histogram with modified damper settings
‘ h ‘ . Setting dampers with histograms (2)
- e = . b —— Y e —r—s Set-up modification : 2 clicks softer in right low speed bump

1 click softer in left low speed bump

Low High Right Low High o — e . e
Left front speed | speed front speed | speed = i =
Bump |28.0% | 21.0% Bump | 341%|173%
Rebound | 258% | 25.1% Rebound | 27.0% | 21.6 %

Left bump low speed is too stiff Right low speed bump is too stiff
Right damper is stiffer than left damper ‘ i ‘ h

}

Low High " Low High
Damper histogram with initial LR ON | speea | speea | #0me G| RO | speod | spoea
widh s
bump/rebound settings Bump | 247% | 21.7% | gy | Bump | 264% | 207%
Rebound | 26.7 % | 26.9 % Rebound | 26.7 % | 26.2%

By simple observation we can see that the 2 front dampers shown in the top left histogram
do not seem evenly balanced. A good shock histogram should show a symmetrical curve. If
we take the values displayed at the top of the histogram we can observe the percentage of
time spent in low or high speed bump or rebound.

When the histograms are compared to each other, we look at Low speed bump to Low
speed rebound, then High speed bump versus High speed rebound. We can deduce from the
above histogram of the front left damper that the low speed bump setting is too stiff, as it is
spending too much time there compared to the low speed rebound. So to fix this we would
soften the left low speed bump settings, and in this example we softened it just one click.

Looking at the front right damper, we can see that it is far more uneven. It is spending 34%
of time in low speed bump, with only 27% in low speed rebound. To even this out, we would
soften the right front low speed bump settings. That would increase the time spent in high
speed bump, giving a far more even damper histogram distribution.

In this actual example, the car gained 3/10ths of a second after making this change to the
damper settings.
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Add a Damper Histogram

Avg |
223 __ [l —
Suspension Histogram Properties [===)
hannels | Daplay| Velocty Caluiaton
Project
Suspensin Postin Chamels
Charvel Selection = @ Ao Select Maral Seect
Fter
Bertme . 009 Oetat

[

Damper Vel = devative(Postion x Mation Ratio, Fiter Teme

K Cancel Hep

The suspension histogram component displays histograms for a number of suspension velocity
channels. The velocity channels are normally calculated from suspension or damper position channels.
i2 includes builtin velocity calculations. The calculations can be configured from the ‘Velocity
Calculation’ page in the ‘Suspension Histogram’ properties. If needed these calculations can be turned
off and the user can create their own maths functions to generate the velocity channels.

Filter

The velocity calculation includes filtering of the position channels to ensure good results when
plotting the histogram. Without an appropriate amount of filtering the histograms may look "notchy".
Note that too much filtering will reduce the high frequency content of the signal so too much filtering
is also undesirable.

Style

The histogram can be displayed as either a line graph or a bar graph. The channels can also be
overlapped or displayed in a grid of panels. The bar style looks more like a conventional histogram
however the line style is much more useful when comparing one channel to another or when the
channels are overlapped.

High Speed/ Low Speed Boundary

A velocity can be nominated as the Hi Speed/ Lo Speed boundary. This is normally set to match the
high speed, low speed transition of the damper. This value is used in the various calculated info and is
shown visually as band on the histogram.

Calculated Info

The suspension histograms calculate the following data:

Rebound Avg:  The average velocity of all values of rebound

Rebound Hi %:  Percentage of velocities falling in the rebound Hi speed area.

Rebound Lo %: Percentage of velocities falling in the rebound Lo speed area.

Bump Avg: The average velocity of all values of bump
Bump Hi %: Percentage of velocities falling in the bump Hi speed area.
Bump Lo %: Percentage of velocities falling in the bump Lo speed area.

Note that ‘bump’ velocities can be selected as either positive velocities or negative velocities
(rebound will be the opposite).
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Tyre Temp Sensors

78] Tyre Temp FL Inner [°C)

+,

= st
65 = +
ol : £

- s e — e +
-] -
i
" Corner temps
04 4
Z Braking temps B

-0
2901 Ground Speed.f2{km/h] ____ 73.5
2003 e

g
+

second 05 L3 o7 G @ [ i 2 [ W
Tyre Temp Inner  Tyre Temp Centre Tyre Temp Outer  Steered Angle Cisdic Susp Pos FL
7

it
.
7 7
]
g -u.zD 217 IR temp
m m -302 238

- - - ‘ MD TR ] Sensor
37.3 Q,Vi

m @ installation

326 %5
w00 ©0 0.0 o

453 -43.0

Have you ever wondered how valuable the data is that comes from measurements made with a
tyre temperature probe? Do you want to make critical setup decisions from data that is strongly
influenced by the length of the pit lane, your position on the pit lane, and the position of the pit
entry on the track? What happens if the pit entry is just after a heavy lateral G corner? And what
would the temperature measure if this corner was oriented in another direction?

Your tyre temperatures, by the time that you get to measure them, are heavily skewed by the
last thing that happened to the car. If the pitlane entry is long, the tires would have cooled down
considerably, and the temperatures may have equalised whilst driving down the lane. Perhaps
due to static camber, you may see very high temperatures on the inside of a tyre in a straight
line, but the same car may be very good under brakes and through cornering due to the caster
and camber curves in the suspension design. So you may end up pulling off camber due to the
high inner temperatures read by a pyrometer in pit lane, where the car may in fact be well set up
for where it matters, under brakes and through the corners.

Making setup adjustments based upon data coming from a tyre temperature probe is unlikely to
work because it is way too imprecise. The solution, as shown above, is to mount 3 infrared tyre
temp sensors by the wheel, continuously monitoring the evolution, turn after turn, of the tyre
temperature surface in the middle, the outer and the inner edge of the tire.

Even if these tyre temperature sensors are only taking the surface temperature of the rubber
and not the core temperature like the probe, it can be easily demonstrated that the
temperatures of the tyres measured in the pits are only giving a vague indication of what is really
happening on the track.

The measured pyrometer readings in pit lane from the car represented by the data above were:
Inside 56 Centre 45 Outside 38

Pyrometers don’t show you where the tyre temperature is coming from, whether it is down the
straights (too much static camber), in corners (not enough roll on camber or caster), or under
brakes (too much camber change under bump). Only data logged tyre temperature sensors can
do that.
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More Tyre Temp Sensors
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On the right part of the graph, the temperatures are as seen in the Example of Tyre
pits when the car stops. On the left part of the graph, you get an Temp installation

idea of what is really happeningon the track.

What Can | Learn From One or Three Tyre Temperature Sensors per Wheel?

Depending on the budget of the team, it is possible to install either one or three tyre
temperature sensors per tyre. While it is possible to establish a clearer picture of how one tyre is
working with three sensors installed across the face of the tyre, a large amount of information
can be established by installing just one tyre temperature sensor. The following information can
be obtained if one tyre temperature sensor is installed at the centre of each tyre:

* Load distribution

* Brake distribution and balance

*  Wheel lock-up

*  Wheel lift

* Traction loss/ wheel spin

* Cornering temperatures

* General dynamic operating temperature

* Oversteer and understeer indications

Itis also possible to install three tyre temperature sensors across the face of the tyre to establish
a clearer picture of how the tyre is working, as shown above.

The ability to understand temperature information across the face of a tyre will allow the race
engineer to tune the car more effectively, as well as monitoring the results of each change. As
well as obtaining the information mentioned above for one tyre temperature sensor, three tyre
temperature sensors could also acquire the following data:

*  Temperature distribution

* Tyre inflation (over/under)

* Camber adjustment (too much/little)

* Toe (too much/little)

Therefore, it is possible to conclude that one tyre temperature sensor on each wheel will provide
us with general information about the chassis and tyre performance. Three temperature sensors

will allow us to establish a greater understanding of how each tyre on the car is performing, and
permit individual changes to be made to each wheel allowing for maximum performance.

Copyright MoTeC 2015 Page 262




MoTeC | DISPLAY & DATA TRAINING —JULY 2015

i2 Data Overlay for Comparison

* Whatis an overlay?

* What can you learn from them?
* Creating a single overlay

* Realigning laps

* Explaining the delta

* Distance and beacon accuracy

* Variance

* Creating multiple overlays
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What is an Overlay & What Can You Learn? <

* Viewing two pieces of similar data recorded at different times
or from different vehicles.

* Accurate differences between the two data log files can then be
identified.

* Driver, vehicle, engine performances, gains and losses
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Creating an Overlay

* Open a file with multiple laps or two files with laps
* QOpen the Data Window (F8)

* (Click on the main and overlay lap
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Red Data is the
Main Selection,
Black Data is the
Overlay Selection

2 (—) value variance

shows where the
black lap was
quicker compared
tothe red lap

(+) value variance
shows where the
hlack lap was
slower compared
tothered lap
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Having more than one
overlay can allow
either multiple laps /

drivers/ or previous
year data to be
compared
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Data Maintenance

i2
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Weekend Checklist

Start of Weekend * Logging

« Update Details Editor - Check that logging templates are appropriate.
- Event: General comments about meeting/test A race logging template (slower rates and fewer
- Venue: Track name and the directory to which channels than practice logging) might be loaded.

log files will be placed (very important). * Venue Dependant Variables

- Vehicle: Update any changes since the vehicle - New Reference Laps for Lap Gain/Loss change.
last ran, including gear ratios. * Beaconsand Lap Times
* Check Sensors - Make sure Beacon Receiver is on correct side of
- Use Monitor Active Channels or scrolling car, or GPS coordinates are correct.
through the Warm-up page on the Dash to Before/After Each Session
check thatall sensor values are appropriate + Details Editor: Update changes made to car, enter
for that sensor and fix any that are wrong. session details (practice, qualifying, race, etc).

» Zero Sensors
- If required, zero G Sensors, Suspension
Sensors, Steering etc.

End of the Day
* Besure to collect your Beacon Transmitter.

Copyright MoTeC 2015 Page 269



MoTeC | DISPLAY & DATA TRAINING — JULY 2015

Organising Log Files

* Organise your logged data into specific folders for events so you can access them quickly

Organise by Venue and Year

o MoTeC C185 Dash Manager
|| Eile | Connections Calculations Functions Online Tools Help
New... )
@ Open...
AT )
S Details Editor - x|

Next Event
Event Name : Round 1 2015 Clear Al

Convert Logging Image... o Practice 1
Short Comment Instal lap|

Lang Comment

In Dash Manager you
can set up the
directory that you

want all your log files
to go into when you
download the data

Folders

Logged Data
adelaide
Bahrain
Bathurst

2003
2008
Beijing
Calder
1999
2005
2006
2007
2008

In Dash Manager you can go to file then details editor to setup where the log files should be
stored when you download the data. Make sure you have folders organised by year and
venue as well as session if you can, then you will quickly be able to find older data when you

need to do comparisons.
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Organising/Opening Log Files

Open Log Filets)

Database View

Allows user to search
via details saved in the Click on Year will bring

configurations up all the year with
available data for

selection

L=y
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View/Edit Details

File 1 File 2 Details Editor | x |
Det / Ea Summaty | \Weathes | Vehicle | Custom | General
Data Souce 11:14:56 AM, 17/02/2005, J amie. Calder, first wammup [S ampleS5.1d]
Name & 11:14:56 AM. 17/02/219.53.00 AM, 23/11/20085, Jamse. Calde
= Summaty. Event Session
Event Session i2 data day r
. e - i e o) v
Venue Length Djver Jarie
Driver Jamie Jarree
Vehicle Id 1A 1A Vehicle ID 1A Vebicle Number 5
Vehicle Desc Dagtona Daytona
Vehicle Number 85 65 Vehicle Desc Dagtona
Engine Id
E 1]
Session 1 2 i
Start Lap Session 1 StatLap
Short Comment st wanp second warmup
Long Comment Calder Park. 23/11/05, fine sunny day Short Comment first warmup
Log Date 17/02/2005 231172005 Long Con
Log Time 11:14:56 AM 95300 AM
= Statistics
Fastest Time 204988 1.03 682
Fastest Lap o 2
Total Laps 2 6
= File
File Name SampleSS Id Sample id
File Path C:\Users\tanderson\Do...  C-\MoTeC\Logged Data\S amples\, Log Date 12/02/2005
File Size 3.80Mb 1.15Mb
= Weather Log Tme 111456 AM
Sky Cloudy Sunny
Track Temp 48(C) 43(C) oK Concel Help
A Tomp 29(C) 36(C)
Baro Pressure bar)
el Humadity =] 2 2
Wind Direction Northly 4 Ways to Edit Details:
Wind Speed 23 (ken/h)
Waihe Comiieck * Pull-down menu - ‘Tools/Details'
* In the open file window
* Icon on toolbar
Sos H . ,
= o * Shortcut key ‘Ctrl-D

If you forget to update the details in your Dash Manager before a session then you can
amend the details in i2 to each of your log files.

The menu item ‘Tool — Details’, or ‘Ctrl + D’ keyboard shortcut will bring up a window with
details for all the files that are currently open. Groups of detailed information can be
expanded and collapsed using the +/- symbols on the left of the window.

Click on the ‘Edit’ button to bring up a ‘Details Editor’ window. Most of the details listed can
be edited or added if they had been left empty. Details with numerical values such as gear
and diff ratios can be used in maths expressions.
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Edit Details

the Excel setup sheet.

Vebicle 1D 1A Vetsicle Number
Vehjcle Desc. Daytons

Engine D o4sa

Session z Stan Lap
Short Comment Second wamup

Long Comment et Park. 23/11/05, fine sunny day|

Log Date 2371172005

Log Yime 95300 AM

Short Comment shows in open
window when loading log files

[ vl
-Elice 25300 AM, 2 F2005. . Calder. second wiymup [WS25.T 2 Sueam Steam i2rim]

Chassis # and Car #, used for the name of

Help.

Weather Data can be
added and saved with
the log file

Details Editor EX
— @ =
Data Scurce g, Z311/2005, . Cobder. second wasmus [WS25.12 Stieam Stisam 2t

weaht
Fuet Tark Copacis
Teock

ibeemais

it R

Long Comments don’t show in open

window when loading log files

kalksl
el

et foen]

If you fill in the vehicle details you can use these for your maths calculations.

The short comment shows up when you ‘open’ window for logging files but long comment is

not shown.
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Exporting Data
. (12] TimeyDistance Data Export E
* Exportto Matlab, .csv file or to Bl Ea Viw Lwos il Do Compw | DueSome
the C|Ipb08rd for use |n Excel etC 25 OpenLogFile... Ctrl+0 11:14:56 AM, 17/02/2005, J amie, Calder, first warmup [S ampleS5.1d)
' % Close All Log Files CtrlsAlt+A Sowse Channele
* For ‘Component’ export, only the | reemety.. e
(] Inchude Math Channels
channels shown get exported. g [t . Vi Crrrc
ave Workspace tri+
. Data Extent
* For ‘File’ export, all channels get } Getlogged Data.. Ctl+Fa ® Erie Oy
ex Orted 4 Print.. Ctrl+P Cument Range (Out Lap)
P (4 Print Preview... Ctrl+Shift+P e
» All data is exported at the same Print to Clipboard Expor Optons
L. Trrort Datat Output File Format MoTeC Log File v
rate it is logged at. Ichade e deee
| Diives (] Event
Split Data... ] Vehicle | Comments
Merge Data. ] Venue [V Weather
. . Google Earth Export... FASession
Exporting to .Id file allows you to share Generate ideo.. kDo s
your data with another competitor but Create Reference Lap...
only the channels you have graphed. Biit st Cancal lish

If you want to process your data using methods not available in i2, or perhaps you want to send
someone part, but not all of your data, there is an export facility in i2. Export allows you to save
your data in one of three formats: either CSV (Comma delimited text file) suitable for Microsoft
Excel or other non MoTeC applications, the Matlab data format (i2 Pro), or the MoTeC log file
format, which will let you open the new file in i2 again.

The File menu has an item called ‘Export’. This will always export all of the channels in your file to
another log file or a CSV file. Often people wish to export a subset of data, this is done by
creating a graph with just those channels that you wish to export shown. Then right-click on the
graph and select ‘Export Data’, only those channels on this graph will be exported.

Both functions allow you to select the timeframe over which to export data: Entire outing (the
whole log file), Current Range (e.g. a lap), Visible Data - just the time/distance range shown on
screen, e.g. after zooming in.

Data Export: All data or a portion (e.g. lap) may be exported. To export data to a MoTeC (.Id) file,
CSV format file or .MAT Matlab file, on the Graph Component menu, click Export Data.

NOTE: Only the channels in the graph will be exported.

CSV Files: CSV stands for Comma Separated Value file. This is a common format that can be
imported by many applications including spread sheet programs such as MS Excel.

MoTeC Log Files: Exporting to a MoTeC log file allows a small number of channels to be
exported. This can be useful when you need to give someone some of your data but not all of it.

The device configuration can be included or excluded from the exported data.
The various details can also be included or excluded.

NOTE: When exporting the Current Range (Lap), we export slightly more data then the lap, to
ensure the beacons are correctly positioned. This will result in a very small in and out lap.

MATLAB Files: All channels may be exported to a .MAT file. The .MAT file can be loaded into
MATLAB and used in the usual way. The output sample rate may be specified as follows:

» Default: each channel is exported at it own rate.
* Fastest: All channels are up-sampled to the fastest channel rate.
* Custom: All channels are re-sampled to the specified rate.
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Exporting Channel Report Data

Channel Report - Laps
SEPANG, Sepang
,DCS
22/07/2009, DCS
5:07:43 PM, RunS-hot
Lap 1 Lap 2 Lap 3 Lap 4 Lap s Lap6 Lap7 Lap8 Lap9 Lap 10 lap1t | Hllap12 | Lap13 Lap 14 Lap 15
[2:31.889] | [2:30.205] | [2:28.740) | [2:29.848] | [2:29.377] | [2:28.101] | [2:28.698] | [2:28.499] | [2:28.087] | [2:27.860] | [2:27.876) | [2:27.537) | [2:28.345] | [2:27.842] | [2:29.773]
Brake Pres Front [kPa] | Max 4784 4820 5212 4379 4633 & Properties... F5 4980 5180 4884 5053 5276 4984 4747
Brake Pres Rear [kPa] | Max 3938 4266 4226 4294 3970 4686 4978 4403 4472 4239 R aaal 4111
Toggle Orientation G
To Clipboard
Print...
Cut Ctrl+X
Copy Ctrl+C
Delete Delete

Itis also useful to then store the outing stats using the ‘export to clipboard’ function to
create an ongoing spreadsheet of races and sessions. Right clicking in the Channel Report
area will give you two options. Left click on To File if you want a .csv file or Left Click on To
Clipboard if you want to paste the data into a spreadsheet.
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Creating a Summary Sheet

* Export the channel reports and paste in Excel.
= RACE REPORTS2002.xls [Read-Only] =1
A B E F G H 1 =i
1
2
3 PRACTICE 1| QUALIFYING RACE 1 RACE 2 RACE 3
4 CAR 55 CAR 55 CAR 55 CAR 55 CAR 55
5 TLaps Completed Laps, 12 K 12 14 3
6 Start Position 12 15 17
7 Finish Position 6 12 15 17 DNF
B8 Fastest Lap min 2:00.601 2:00.054 2.02.032 2:12.667 n/a
9 Fastest Session Lap min 1.59.809 1.58.671 1.59.477 205765 2031
10
11 Start 0-100km/h sec 402 562 53
12 Stant T.P. % 879 55 446
13 |Start RPM RPM 7392 5004 3156
14
15 Fuel Used per Lap litres| Avg. 3.04 295 325 3.18 o
16 Fuel Used for Session |litres| Max. 39 44 5
17 Speed km/h | Max. 247 2483 247 9 234 2325
18 RPM RPM | Max. 8070 7914 8268 8352 7614
19 Lateral G.-Force G Max. 1.85 1.97 1.82 15 -4.7(1.2)
20
21 Ambient Temp °*e Avg. 208 196 189 18.1
22 Track Temp °C | Avg. 233 223 20.4 19.5
23 Engine Oil Temp °C | Max. 92 90.1 103 896 86.2
24 Engine Water Temp *C Max. 70 70 81 70 70
25 Diff Oil Temp - Max. 824 89.5 90 .4 876 56.3
26 Gearbox Oil Temp e Max. 756 80.6 852 825 555
27 0Oil Pressure psi Min. 62.32 58.51 5075 60 41 64 1
28 Fuel Pressure psi Min. 50.39 50.31 50.39 5203 50 39
29 Cock Pit Temp > Max.
30 Battery Voltage Vv _| Min. 13.68 13.72 13.43 142 13.73
31
32
33
34 bd |
1« » »\AGP /( Adelaide { Phillip Island { Eastern Creek / Hidden Valley [ Canberra [ | 4| »

Here is a sample of a race summary sheet. You can see that it lists summary information of
selected channels from each session of an event, and the tabs at the bottom show the other
events of the year. The file is created by exporting out information from the Channel Report
screen and pasting it into a spreadsheet. This gives you a useful, ongoing record of important
pieces of information about your vehicle. It can be used to bring attention to trends in your
data of changes in oil pressure, battery voltage, diff temps, gearbox temps, whatever is
useful to measure for your particular vehicle. With this data, when you ask, “Is it normal for
the gearbox to run at that temperature? At this track?”, you can quickly go over previous
sessions, races, and years to see what you should expect from your vehicle. Using the i2
channel reports to create these summary sheets can help increase the reliability of your
racing.

Note that it is very helpful to record information such as ambient air temperature and track
temperature with your details and then include them with the summary spreadsheet.
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The Final Chapter

* If you need assistance, feel free to drop us a line at support@motec.com.au

* If you have suggestions on possible improvements, or feature requests, email us at

the same address, and we can look into it for you
* Can be found wandering the paddock

» Eager to hear new applications

* In the extremely unlikely event that you have a Dash hardware or software crash,
we would like to hear from you with the information so that we can continue to

improve the product.

* Any Questions?
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T2 Telemetry

i2 7
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Overview of T2 Telemetry

A% ! Input Stream source shown here is Serial Port. Other options are
File and Network (these are not covered in this Quick Start Guide)
* This is a simplified T2 server

overview of T2 Telemetry
requirements and
function.

T2 Server configured for telemetry (Telemetry Item) and, if
required, security (Security Item)

Telemetry Item
(contains security and input and output stream
configurations)

OVER BOOST 38.4

Car with C185 or ADL3

Security Item to match Name and Password (if required)
Display Logger configured via
Dash Manager for

Input Stream Output Stream
e Communications (RS232) Source Destination
. Channels to send parameters parameters
*  Optional security (Name and
Password)
Export to Network
(multicast stream) Sprt R0 464
> (not covered in this
i2 ; Quick Start Guide)
Real time telemetry data displayed Streaming Export to File
Main steps/functions required are s (not covered in this
4 Quick Start Guide)
e Selecting Telemetry Server(s) -
e Security

e Select track map to associate with
the telemetry source

s Perform other functions such as
Math and Alarms

With the aid of a radio device the Dash/Logger can send back live telemetry data to a
computer back in the pits where a T2 Server application can decrypt the stream and
rebroadcast on a network for multiple i2 Pro versions of software to receive.

T2 Server is capable of recording the incoming telemetry stream, for replay at a later time.
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T2 Telemetry Setup

* RS232 Telemetry output defined ? = - T='="*"v*w L | Dash Manager
in communications. » < Telemetry Setup, you
* Telemetry Server type, MoTeC == e o | TWIII neﬁ tlo selfct the
oG £ e of Teleme
T2, or MoTeC Telemetry for ; o0Ged = P eV
. o e Sever you will be using
Telemetry monitor ==

* Setup channels to be transmitted
and rates at which to be sent i

* Setup Alias Name if a different
naming convention is required

3 0f 300 charmels in uze.

Bandwidth ization : (N0 telematry comess configured)

Telemetry channels m'
VIEW =~ » setup to send with
LIVE DASH Alias Names r
Dash Manager Setup

Communications Setup
Note: The T2 function upgrade must be enabled for the Data Logger to send telemetry data.

Current RS232 communication templates Telemetry Only or GPS & Telemetry can be used
with T2.

Setup communications:

Go to the Connections > Communications menu.

In the Communicators Setup window, select an RS232 tab.
Set the applicable baud rate for the selected RS232 port.

Once the communications are set up, click on and open the telemetry setup. Here is where
you define the T2 Telemetry option, what channels and at what rates they will be sent.

If receiving telemetry from multiple cars with different names, alias names can be used to
make all incoming channels appear with the same name. This is more so used in category
wide applications.

Copyright MoTeC 2015 Page 280



T2 Server Setup

a MoTeC T2 Server (1.1.0814)

= Yy ¥
i | P S
o

= &
l l!Server @ws2s I £ e

There are no Telemetry Items configured. Please add a
new ltem. - g e TSy (11404 =
Lionec]

G e | g e s

'D T2 Server @W525  )))))
T2 Stream

—— e s—

@) Y& )s

—— m— —

Adding inputs to receive the data telemetry source and defining outputs for where to send
the data.
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T2 Server Setup

Options

General  Theme | Folders
Application
] Butomatically load most recent configuration on startup

| Automatically delete managed Meta Data Files on exit

Clicking on Tools/Options will
display the following settings

If using the APl output from

multiple cars with Alias names
defined, this can be activated by

Options

The Folders Tab
defines where T2
needs to look for
Metadata files and
where to Save the
image files

click on ‘Use Alternative Names'
arch Path

Server

Control Port: | 8888 The following paths will be searched when Met Data cannot be found.

AP “You only need to speciy remote comgu#rs that use Dash Manager to configure you ADL's
You can add remote paihs using thwX\machinename\folder convention

JUse abenate names & unls (when avalabie) C:\Users\tanderson\Documents\MoT eCAT Z\Metadata Al | ad
CA\ProgramData\MoT sCT 2\MetaData

) C\ProgramDats\MoT eChT 2\MetaDats\E rebus
C:\Users\Public\Documents

8 CA\ProgramD ata\MoT eC\T 2\MetaData\Tekno

4§ CA\ProgramD ata\MoT eC\T 2\MetaData\T8

) C\ProgramDats\MoT eChT 2\MetaData\Nissan

1) C\ProgramDats\MoT sCAT 2\MetaData\LDM

Network Diagnostics

Ping Response TimeOut: | 1500 =L
Reftesh

Telemetry Image Location
oK Cancel vimes
Path: | C:\ProgramD ata\MoT eC\T2\Image )

QK Cancel

MetaData File

When a Data Manager Logger configuration file including T2 Telemetry setup is sent to the
Data Logger, a Metadata file is created. This file is essential for T2 to operate it defines the
channel names, and units.

Note: When Dash Manger and T2 Server are running on the same PC, and using the default
location for the Metadata file, no intervention is required and access to the file is automatic.

MetaData Location
Dash Manager

By default, the Metadata file is saved in the C:\ProgramData\MoTeC\T2\MetaData folder of
the Dash Manager PC.

To specify a different location: in Dash Manager Tools > Options menu Telemetry tab,
specify the required location.

T2 Server

To receive and transmit telemetry data, the T2 server requires the Metadata file to be
located in the C:\ProgramData\MoTeC\T2\MetaData folder on the PC that runs T2 Server.

T2 Server can be set up to automatically pull and copy the file to this location as follows:

In T2 Server, go to the Tools > Options menu Folders tab and specify the remote location for
T2 Server to search.

Select the Add button to specify other locations.

As each Metadata file has a unique identifier, T2 server monitors all specified locations and
pulls the Metadata file once it is available.
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T2 Server Setup Incoming Data

Telemetry ltems

Telemetry item
Geomal Irput Seam | Quspul Sheanis)
Data Souce
e MoleC 12imageFle
Save ingut data o o e MoT eC T2 mage Fil' plyback
Satings
Fil: | C\ProganDa\MoT eC\T Zumage S angle Zimg

Sumemary

Multiple types of
inputs can be set up to
receive the incoming

telemetry data

General| Input Steam | Qupet Steggl()

Data Source

Tyoe [Seia

Pot |COM3

DataBits (8
Pasty. | None
Haidwae

® Rado Telsmety
GSM Telemetry

Dial#

v Speed 1200 v
v StopBis: |1 v
v Flow Contret | None v

2 seconds when the carmer signalislost

[ Cancel

Telemetry Item
General| Input Stieam | Qupu Steamis)
Data Sousce
Type: | MoTeC T2 Server
V] Save input data 1o allow fubure MoTeC T2 Image Fie' playback
Setings

MNasme

Select Telemetry Server(s) !l

Avaiable Telemety Servers
[

B DABLO.0T.out

£ DLBLO 020wt

B NAUTILUS 22123
8 NAUTILUS tesi2 out
B W25 Testout

To record the incoming data stream the tick box ‘Save input data’ needs to be ticked.

A Network or Serial port allows for a physical port to be configured to receive the stream, A
MoTeC LD or MoTeC Image file allow pre-recorded or logged files to be replayed.

A T2 Server allows for a connection from another T2 server distributing the stream.
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T2 Server Setup Outgoing Data

Telemetry Item Ex
General | Input Stream  Output Streamis]
MName Type Decryption Encryption Filter
AP APl None None
Steam MNetwork (40l Interfaces) - Auto - Security Set
Output Stream Properties Ex

General

Name: | Stieam

Export

®) T2 Server [Network Multicast] | All Interfaces - |[Z

] Save output data to support user Retrieve’ requests in i2
T24P
Add... Security
[¥] Deciypt the input stieam before processing | -Auto- v |+
/] Enciypt the output stream using Create new secuiity credential v e
Filter
[ Enable Fitering  Create new i
0K Cancel

Qutput Stream Properties
General
Name: | out
Expoit
®) T2 Server [Network Mulicast) | Loopback Interface v @
AllInterfaces 5
ini2
Loopback Interface
T2API Ethemet 2
Ethemnet 3
Security Ethemet 4
) . VMware Network Adapter VMnet1
Deciypt the input stream before VMware Network Adapter VMnet8
Enciypt the output stream using Create new security credential
Fiter
[ ]Enable Filtering  Create new fiter

OK Cancel

T2 Server can have muliple outputs for the single incoming stream.

These outputs can be setup with different encryption, filters and or sent to different

networks.

Data can be sent to ‘All interfaces’ this will send data to all network connections.

‘Loopback Interface’ will only distribute on the local machine.

Otherwise you can select a specific network to send the data.
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Connecting T2 Server to i2 Pro

ﬁ N Telemetry E3|
¥ Enatie Tekemety
File Edt View Lapout Add Data Component Tools Help ONoFaks D 1 Wanng:
3 d 3 4 4., " 3 ’ Configured Telemetry Scusces Tiack Map | Cakder
Name St Summay Cader
Data /8 W25 12 Svesm. . [ Carcing. |
SIS = ; Telemetry =
o
Erle Telame
Laps Time HEE A Time Offset S Ty
| OloFas 9 NoWarings
= Cortirand Telomaty Scuaces Tiock Map | Caldes
o
FIErtie Tobmay
O NoFas 9 NoWamngs
o Corfigued Telemetry Souces Track Mep | Calder |
] 2 @ =B @ ® |
Stahe

| =] I Name Stahs Surmary Cader Add.  Remove EdL Spk
Mot Unchecked bems e hidden in the Data’ window. bu

Select Telemetry Sources) | x |

2
-3
£
§
H
z
]
Fy
i
im
]
i

kkkkk

Nole: Unchecked dems se hidden i the Dk’ vindow, but e viskie cn s T elemety Track Map' e

Telemetry: The Telemetry window is used to add, edit and manage telemetry sources.

Add: Displays the Select Telemetry Sources window, from where available telemetry sources
a can be selected and added to the Telemetry window.

Remove: Removes the highlighted telemetry source from the Telemetry window.

Edit: Displays the Edit Telemetry Source window, from where the source details can be
adjusted.

Split: Split data into a logged source and telemetry source.
Status: Display the status of the telemetry source.
Retrieve: Retrieve logged data for the telemetry source from the telemetry server.

Security: Manage telemetry source passwords.
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i2 Pro Telemetry View

* Anincoming Telemetry stream will appear at the top of the i2
datawindow in a collapsed position

* The Telemetry stream can be exploded by hitting the + symbol,
this will expose laps completed with the live at the bottom

DISPLAY & DATA TRAINING —

Fie Edt View Layout Add Dasta Component Tool: Help

Sdd e

* Logged data will appear at the bottom

Fie Edl View Layoul Add Dsla Comporent Tooks Help

S 9
[ Daa

HEE RN BA Y]

Laps
= Telemairy

Out Lap
Lep1
Lap2
Lap3
Lapd
LapS
Lap§
LT
Lap8
Lap9
Lap 10
Lap11
Lap 12

fiodey (1] spaey)

Ji@vzrz=B0%d0 BDlFE «E

Tene

*[EE Car 8222 [Ty Anderson]
=l Bathurst. Bathurst 12 hour

= Jamie and Ben, White Dagtona

= B/12/2015, P4

= 5:38:20 PM. , 20150206-00144(

224414
218910
216755
215746
223028
2242
408,046
217.M6
23043
243333

21534
241,998

o@Cco0Cc0o0Co0CoR
000000000000
0000000000000

]

151,500
003,070
003565
oo
0:00 402
007684
008078
152702
002002
020699
0:27.989
0.00.000
026658

000000
000,000
0:00.000
000000
0:00.000
0:00.000
000000
0:00.000
0:00.000
000000
0:00.000
0:00.000
000000

Time Offset

Distarce [

Normal Collapsed view,
Highlighted green to show
its connected to live data

Sodey (] seusya

Exploded view showing
completed laps in this live
outing, Highlighted

orange to show there is
no live data is comingin

= Telemetry

- Car # 222 [Ty Anderson]

Out Lap
Partial Lap 3
Lap 4
Lap5
Ly

OutLap
Lap1
Lap2
Lap3
Lap 4
Lap5
Lap6
Lap?
Lap8
Lap3
Lap10
Lap1
Lap12

d AW s OHODY 0O [9| P =

1.05.163

105182
1:03753

Bathusst, Bathusst 12 hour

= Jamie and Ben, White Daptona

= B/02/2015, P4
= 5:38.20 PM, , 20150206-007 44

224414
218910
216755
215746
223028
223422
408046
217.346
236043
243333

241998

+ x

DEEa Time Offset  Distance

001510 0:00.000 000
0:00.077 0:00.000 000
028714 0:00.000 0.00

®#000000C
0000000

06 Id

OO0 550 000000 000
C 00O o007 000000 000
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000 o004 000000 000
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000 02088 000000 0.00
000 o238 000000 0.00
O@®0 000000 000000 000
O00 02665 000000 000
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i2 Pro Telemetry View

Fie Edt View Layost Add Data Component Took Help

* Multiple cars can be added and viewed live S3ds siavisBc30 BEE a
S X m ¥ w
Telemetry. = e Tene s Tume Ottset Dlxlwnc‘

=T

lematry
@Livel Car 8 1 [Ty Anderson]

7 Ensie Tolemety [ 5 VESC 11 Teams
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e i2 Telemetry window F B
et SR o 1ot soron
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i2 Pro Maths Using T2 Telemetry Data

Math Expression Editor

Channel
Mame Telemetry Math Quantity Speed v | Rate Auto
Display Unit: | kilometre/hour (km/h) ~| Decimal: 2 3| Mintepolate  Colou :
Math
Besult Unit kilometre/hous km/h) “ | is the resultant unit of this expression Applyto: [¥] Telemety [+] Logged
Expression
mav"Ground Speed [km/h]'Drive Speed® [km/h]]
All channels are valid
Tools
/< > <= >e == 1= And O & Insert Range
1= - i S Functions Constants
Ditve Speed abs ~ || Name Value
Driver Gear Lever aeos
Diiver Time acoth
amm
ssinh
aton
atan2
astanh
bet_and
bit_decode ~
Insed Channel Insert Function Insest Constant

oK

Function Help

To allow i2 to calculate
maths with telemetry

data it needs to be
applied in the maths
channel definition.

Cancel

Help

Math Channels

In telemetry mode, Math Channels can calculate their values live. To do this, in the Math

Expressions Editor, select the Apply to: Telemetry checkbox.
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Telemetry Options in i2 Pro

Options “
Genesal | Anslysis | Circuit | Detals | Datsbase  Telemeliy  Video | Colours | Forts
BB Telemetry requites one of more 'Telemetry Servers' 1o be avaiable on the network.
Telemets
] Show n tracking
|_ | . | . ] Use af s [when avadable]
Clicking on Tools/Options ety Zoom P
H ‘Window Type: Anchored Lap [Distance Mode) b
and moving to the ’
‘Window Duration: T secs I meters
Telemetry Tab will bring Uss 50 3ol the duation for o data
h . d f Use 0 2 % of the wandow duration as margin
u p t e Optlons to e In e Telemetry Diopout Properties
H ] Invahdate di d e
how the telemetry data is FAESS Seoesi hoks
handled within i2 Teamey Folde: Properies
Meta Data Folder gramD ata'\M MetaData Resat
Data Cache Folder " ta + Reset
You will need to restart i2 for these changes to lake effect
Telemetry Memory Usage Properties
] Limit each telemetty source dick usage: B4Mb
E4Mb 1024Mb
0K Cancel Help

If a channel has been sent over telemetry with an Allais name configured, to use this name in
the i2 as the name of the channel Click on Tools | Options from the i2 menu,

In the Options box, Click on the Telemetry Tab and Tick on the option ‘Use alternative names
& units’. If the Use alternative names and units boxes are not ticked in either T2 or i2Pro the
standard channel name will be used.

Telemetry Tab

Zoom Properties Window Types

Sliding: The cursor stays at the right edge of the graph and as the data comes in the window
is continuously slides to the right . The size of the window is defined by Window Duration in
seconds for time mode and in metres for distance mode.

Anchored: When anchored mode is selected the window is static and for the defined
duration time/distance. The window is divided into two parts: historic data (with user
definable duration) and live data. When live data is received, the cursor moves inside the live
data part until it reaches right edge of the window, at which point the window jumps to the
left and the live data becomes the new historic data. The new live data continues to be
drawn in the new live data part.

Anchored Lap (Distance Mode) - Anchored Lap Type is valid only for distance mode and uses
lap distance as the Window Duration and margin to show historic data.

Invalidate dropped samples: When this check box is unchecked, channels hold the last valid
value when samples are dropped.

Invalidate dropouts longer than: When this check box is checked, channel values are
invalidated if the samples were dropped for longer than the user defined duration.

Meta Data Folder: The folder where telemetry MetaData file is saved.
Data Cache Folder: The folder where telemetry data is cached.
Limit each telemetry source disk usage.

When this check box is checked, the cache will grow until it reaches the user defined size.
After that the cache memory is overwritten from the start of the data.
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Drags: Auto Run Insertion 1

T

Choose run
Start channel

RTLLITL

Then Click

L R )
|
{
|
\
ol |
e s

i2 features an all new auto run insert function. With a few clicks of the mouse button the

software can automatically insert the pass into the data with all relevant incremental times
shown.

Once set up, all your runs will start from exactly the same moment in each file, triggered
from an event that occurs on the vehicle. This can be the first pulse from the drive shaft
speed sensor or a signal from an on off switch such as a Wide Open Throttle switch. It is best
to choose an event that indicates the actual forward movement of the vehicle. Testing
suggests this is around the point where data shows a Longitudinal G force greater than 0.2g

The default method is to use the point where ‘Drive Shaft Speed’ starts to move. Though this
can be changed to another channel.
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[ ‘ Click the weather tab
=t (j ‘m',_,,__——-——'ﬂ‘ and enter ambient
i feere) o R £ n;,_j.,-m.;,m..,m ST == conditions etc.

Enter Details

from time slip

IEREE & £ & & 25 28255

{ous282
B

Once the start point of the run has been determined, we can enter information from the
timeslip into i2, that will also be shown on the graph.

Go into the ‘Tools’ menu and choose the ‘Run Editor’. From here choose ‘Edit Details’, and
enter the time slip information into the cells. At the completion of entering the time slip
information press OK.

In here you can also store other important details about the run, such as the weather at the
time of the run, tyre temps, pressures, gearing etc. so that later you can go back and see
what contributed to a better or worse run that time.

This will return you to the ‘create run’ screen where all that remains is to click ‘create’ and
the run will be highlighted in the data. To select the run press W for ‘whole run’.
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Drags: Run Display

EEX

H O » v & 3 Q4 AAAN WY =
Znd qual

»MWWM T Incremental T R m—
Ay o

P WEES

LI T

el

N

Actual Run

22034 Corr spmed (moh]

B¥sEeyEsEsOREIEIARRYY

H
H
B
§

ol 2 il [3 =0 & (17

Back in the data, the exact run is then displayed along with 1 second of data pre and post run
with a grey background. Also displayed is the entered time sheet information, i.e.
60/330/1000 ft times.

In the example above, the blue corrected speed line on the bottom group shows the

corrected speed and therefore distance travelled. This becomes particularly important for
overlaying other files and reading Time and Distance reports.
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Drags: Manual Run Insertion

¥2 MoTeC i2 Pro [Drag Racing Demo Brisbane] .

File Edt View Lapout Add Data Component Tools Help CIICk Create RUn at
Scid ¢+ G TEAHFH O -,‘-,,_,MTB’T Cursor
(1] [@(0:05.000] Run, 5:53 PM, 12/06/2004, Driver 1, Willowbank

Create Run at Cursor (Shift+F7)

Auns | Stags

L BTl > crone | & i If 60ft times etc. are the same
Bl I ; Click Create
75003 H R
e

7000
6500 Create Run at Cursor
5000

| ; Creation Options
5000 Cursor Time [s.ms]
4500
4000 . H Run Details
3500 . H
3000 = : FRun Name Edit Details...
-~ : Reaction Time
e T T TR R P e : Time 60 ft 01.000
2000 : Time 330 ft 02.000
1500 i Time 660 ft 03.000
10003 : Time 1000 ft 04.000
i Time 1320 ft - 05.000
500 : e
121600 0000 0000 SOCOC 000 CO0C 0000 0000 GO0 00T i I
023
00-3
023 - H
043 :
-06-3 H
-0 3

If there is already a run on screen and it is not in the right place you can easily shift it by
using the Create Run at Cursor feature.

In the above example the run has been previously auto created using the first drive shaft
speed data point. Depending on the number of teeth on the drive shaft this point can be a
long time after the car has actually started to move.

In the above picture we have changed the properties of the time/distance graph to show
data points rather than lines. After some limited testing we have made a rough conclusion
that most cars actually start to cross the beam somewhere around 0.25 G Longitudinal. The
cursor (blue line) has been placed at this point and now by clicking the ‘Create Run at Cursor’
icon (Hot Key: Shift + F7) the run start point will be corrected. Assuming all increments are
the same, click the create button and the run will shift to this point.
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Advanced Features

* Gating

* User Sections
Alias Editor

* Channel Mapping

Gating : The gating channel allows data to be rejected based on the value of a channel. Data
is rejected if the channel value is less than or equal to zero. The gating channel is normally
generated by a maths expression. For example a maths channel defined as abs(‘G Force Lat’)
> 0.5 would resultin a value of 1 during corners and 0 during straights and would therefore
reject any data in straights. Gating can be used with Scatter Plots, Mixture Maps, Histograms
and Suspension Histograms, with the same or a different gating expression for each. This is
similar to how you can turn on and off trace colors in a histogram.

User Sections: In addition to modifying the auto created sections, users can define a new
section category and define sections from scratch, e.g. track sectors. These can then be used
in channel reports, track reports and time reports.

Alias Editor: allows a channel to be created that will use the data from the first available
channel in the corresponding alias list. This can be useful if the name of a channel varies
between log files. For example an alias channel could be created called Vehicle Speed that
uses either Ground Speed, Wheel Speed FL or Wheel Speed FR. Note that the first available
channel is used so the order of the list can be important.

Channel Mapping: allows a channel to be renamed and/or the units of a channel to be
overridden. This can be useful if a channel is named differently in some log files. It is also
useful for channels that were logged without units (for example a Wheel Speed from an
ECU).
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Setup Sheets

* Excel sheet for importing constants to be used in math equations, which can vary by session.
* File can be located anywhere, be sure to enable macros. Exit Excel once changes are complete.

D0 Gk v port fgnet Dok D e tb
TFEHY SRV I @A o Q-2 il @)oo - ) opwr Agoshepest [y |

You must enter the L A

Date and Time of | MoTeC ‘\

your download

Maths Editor... Ctri+h
Sefup Sheets.. Cri+T \

'
Uns...

3
4

Channe! 6] 01Jan-96 | 90000 Al () )
7
8
9

Quartty

y Lnt v | Recmal

* You can delete columns which aren’t in use.

an frad] | is the resutant uni of this expression.

* You can create columns, names and select units.

FL Il Suspension Pos FR ]/ Track Front' ]

= * You can leave blanks where the value doesn’t
R K , ; :
I Roll equation uses ‘Track Front & Track Rear change from session to session.

Unknown channel or constant Track Front

Setup Sheets

Allows the user to import a list of values relevant to a particular session, e.g. Corner weights, Spring Rates,
Tyre pressures. As well as being linked to the relevant log file, the data can be used in maths expressions.

Setup Sheets are a method by which users are able to track changes to their car, along with making these
changes available to be used as a constants within i2 for Maths calculations. It can be thought of as a
flexible extension to the details editor area per car and session. The sheet is built and pre formatted by i2,
and there is one created per car id. In your log file details, you specify an ID for your vehicle. This id must be
unique to that vehicle, as this is used for the name of the setup sheet. To start a setup sheet, click on the
“Create” button, which then becomes the “Edit” button. This creates the setup sheet named {Vehicleid}.xls,
and opens it for editing.

The sheet, once created, is relatively free format, you can change or add any channel name, it just needs to
startin column A. You can choose from any of the available channel units that i2 recognises for your
channel, if there are no suitable units, leave it blank and it will come across as unitless. Next, add the
time/date stamp for your data. To decide which constant is suitable for the currently selected log file, i2
looks at the download time of the log file, and finds the last column that the log file was created after. If
there is a value in that row, it takes that value. If it is blank, then it goes back one column at a time until it
finds a value, which it uses as the value for that channel. So you can see in the above example, that the file
date of 23/11/2005 would make it use the column’E’. Here it chooses the ‘Wheelbase’ of 2010,
‘Wheelbase Left’ of 2010, but has to go back to column ‘D’ to find a value for “Wheelbase Right'[, at
2005mm.

There are a few more things to note about setup sheets. If two blank cells are seen in a row in column A
(after row 10), it is deemed that there are no more channels to process.

Thereis one sheet per vehicle ID per project, so be sure to use the same project each time. You can use
formulas to create values in the cells; only the final result is used within i2.

If you have further calculations to do for your formula, do them on another sheet, as it only looks at the
first sheet of the Workbook when looking for the setup sheet.

To view the setup sheet, click on the ‘Tools’ menu, then ‘Setup Sheets’, or Control+T

If there is a button called create, click that to create a sheet, or use Edit if it already exists

Add some numbers into cells C11, C12, C13 and C14

Save and close the spreadsheet.
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» See the Help File for a complete list of Keyboard Shortcuts
File Edt View Layowt Add Data Tools ¥ i2Help AE
= & 3
Help Topics... F1 E Bk % Qg;,
View Demo Video. .. Conkents | ipdex | Search Keyboard Shortcuts F
% :::;‘:;‘hmms The Most Important Keyboard Shortcuts
Release Notes... © @ Basics Views
& Comoriaty . Data window
Send Feedback... ® 8 Miscellaneous c Channel window
v Values window off / on
Send Error Report... Esc De-focus the active window and return focus tc
worksheet
5 Data
About MoTeC i2 Pro...
Fa4 Overlays off / on
N Next range (e.g. Lap)
P Previous range (e.g. Lap)
9 Time / Distance mode toggle
Components
Fs Component properties
TAB Focus next component
Active Channel
P - .
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Views .
Windows
8 Data window X .
h 1 wind ALT+Letter Activate a main menu item that has the
< Channel window letter underlined.
v Values window off / on Or, if a dialog window is active, focus an
itern or activate a button with a label that
ESC De-focus the active window and return focus to the has the letter underlined.
worksheet
TAB Move to the next itern
Data SHIFT+TAB Move to the previous item
F4 Overlays off / on ENTER Activate the default button
N Next range (e.g. Lap) ESC Close or cancel an open window
P Previous range (e.g. Lap) ARROW Keys Move up and down in a list, select a
Fa Time / Distance mode togals dropdown item, select an option button
SPACEBAR Activate a button or toggle a check box
Components select / clear
FS Component properties CTRL+TAB Next page on a tabbed window
TAB Focus next component SHIFT+CTRL+TAB Previous page on a tabbed window
Active Channel File
PAGE UP, PAGE DOWN Select active channel CTRL+O Open log file
CTRL+A Close all log files
Graph CTRL+S Save project
LEFT / RIGHT ARROW  Cursor movement CTRL+FB Unload logged data
CTRL + LEFT / RIGHT  Fast cursor movement
ARROW General
UP / DOWN ARROW  Horizontal zoom in / out CTRL+P Print worksheet
F2 Horizontal zoom full out f Help
w Horizontal zoom to default (2.g. 1 Lap) Edit
::'llrorv: LEFT / RIGHT Pan left / right CTRL4X Cut component
. CTRL+C Copy component
F3 Variance off / on
E Status and Errors off / on CTRLAY Paste component
DELETE Delete component
G Overlapped / Tiled
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Keyboard Shortcuts

Views
F8

c

v

ESC

Data
F8

9
Fa

P

N

CTRL+F

Q

F2

W

A

Data Window
ENTER
CTRL+ENTER
ALT+ENTER

Data window
Channel window
Values window off / on

De-focus the active window and return focus
to the worksheet

Select Lap / Outing / Run (shows Data
window)

Time / Distance mode toggle
Overlays off / on

Single colour for main (shows all channels in
the same colour for the main data)

Previous range (e.g. Lap)

Next range (e.g. Lap)

Select fastest lap in current file

Swap Main and Overlay 0

Horizontal zoom full out

Horizontal zoom to default (e.g. 1 Lap)
Animate Start / Stop

Make the selected item Main
Make the selected item Overlay 0
Make the selected item an Overlay

Layout

F7

CTRL+F7

0.9

CTRL+0..9

F11

F1z

CTRL+F11
CTRL+F12
Tools

CTRL+D
CTRL+E
CTRL+U
CTRL+M
CTRL+T
Active Channel
PgUP, PgDn
CTRL+H
CTRL+Delete
CTRL+SHIFT+M
CTRL+SHIFT+S

CTRL+SHIFT+F
CTRL+SHIFT+0
CTRL+SHIFT+2
CTRL+N

Select worksheet

Activate Layout Manager
Select corresponding worksheet
Select corresponding workbook
Previous worksheet

Next worksheet

Previous workbook

Next workbook

Details editor
Channel editor
Channel status
Maths editor
Setup sheets

Select active channel

Hide active channel

Remove active channel

Edit active channel maths (if maths channel)

View active channel status (if maths
channel)

Filter active channel

Scale and offset active channel
Zero at cursor active channel
Properties of active channel
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Keyboard Shortcuts

Components General Mouse
FS Component properties Double-click, move,
Tab Focus next component click
SHIFT+Tab Facus previous component ALT + unble-chr.k,
L Channel legend off / on move, dick
K Colour channel legend off / on CTRL +d'_3°uh|="="5k-
y move, cli

G Cycle layout (Overlap / Tiled)

I Double-click on the
8 Cycle display style horizontal scroll bar
ALT+0..9 Corresponding colour band off / on Double-click on the
Delete Delete selected component vertical scroll bar
GRAPH Graph Pan
Graph Display Keyboard
E Status and Errors off / on SHIFT + LEFT / RIGHT
F3 Variance off / on ARROW
L Show channel legend off / on SHIFT + UP / DOWN
M Show measurements off / on ARROW
G Overlapped groups off / on F
s Toggle trace style B
Graph Zoom H
Keyboard Mouse
UP / DOWN ARROW Zoom in / out C\ic_k + drag on the

horizontal axis
Fz Zoom full out "
Click + drag on the

W Zoom to default (e.q. 1 Lap) verticsl axis
z Zoom to datum and main cursors Click + drag on the
ALT+UP / DOWN Vertical zoom in / out horizontal scroll bar
ARROW Click + drag on the
ALT+F2 Vertical zoom full out vertical scroll bar
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Horizontal zoom
Wertical zoom
‘Window zoom
Horizontal zoom full

Vertical zoom full

Pan left / right

Pan up / down (if vertically zoomed)
Pan forward

Pan back

Centre on cursor

Horizontal pan

Vertical pan

Horizontal pan

Vertical pan

Graph Cursor

Keyboard
LEFT / RIGHT ARROW  Cursor movement
CTRL + LEFT /RIGHT  Fast cursor movement

ARROW

SHIFT+F7 Place beacon at cursor (if Circuit Project)
Place run at cursor (if Drag Project)
Place stage at cursor (if Rally Project)

Y Cursor style

HOME Cursor to left of screen

END Cursor to right of screen

Graph Datum Cursor

Keyboard

o Datum cursor off / on
SPACEBAR Place datum cursor

X Swap datum and main cursor

Graph Alignment Offsetting

Keyboard

o] Offsetting axis off / on
CTRL+SHIFT+ARROW  Offset the main lap (offset axis must be on)
ALT+SHIFT+ARROW Offset the ref lap (offset axis must be on)
Mouse

Drag the main or ref offsetting axis
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