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Preface

The method for creation of settings for the 2D BigDash, MidiDash and MiniDash displays is quite
similar. All three 2D dash displays share many common features, and can therefore be
summarised together in one manual. Any additional functionalities that are unique to each Dash
are also considered inside "item specific" areas of the manual.

Additional information can be found on the 2D homepage and downloaded as follows:

o Enter 2D homepage (www.2D-datarecording.com)

e Select <2D Products>, then <Displays>

¢ Inside the <Display Units> page, further information and documentation is available for the
2D range of dashboards

e Product user <manual> and <data sheet> are available for download

Symbols used in the text

L
\@' In the paragraphs highlighted with this symbol, you will find tips and practical advice to
~ work with the 2D Software.

In the paragraphs highlighted with this symbol, you will find additional information and
it is very important that you follow the instructions given.

2D Debus & Diebold

MeRsysteme GmbH

Alte Karlsruher Stral3e 8

76227 Karlsruhe

Tel.: +49(0)721 94485-0

Fax: +49(0)721 94485-29

EMAIL: mail@2D-datarecording.com
Homepage: http://www.2D-Datarecording.com
Homepage: http://www.2D-Kit-System.com
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1 Properties of BigDash, MidiDash and MiniDash

1.1 Specification Summary for the 2D DASH Display

" A Programmable Multi Function Display Unit

*  Full CAN-line functionality (2x BigDash, 1x MidiDash, 1x MiniDash)

# Programmable via 1Mbit CAN-bus

High contrast Dot Matrix Display visualises information with high clarity
User Configurable Shift Lights and Warning Lights

Adjustable Screen Contrast and Brightness, Adjustable LED Brightness
Temperature controlled contrast

Online calculation channels

Operating temperature range -20 to 85°C

Usable as standalone display unit

Dynamically Adjustable LED and Screen Brightness for day-to-night conditions (BigDash)
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1.2 General Properties of the BigDash, MidiDash and MiniDash

The following explanations describe the system structure and some capabilities of the 2D display
modules. For specific information about your Dash (BigDash, MidiDash or MiniDash), see the
relevant section later in this Manual.

CAN Bus

The 2D Dash can receive up to 32 CAN-channels. Data sent to the Dash via CAN Bus can be
used in many different ways. With the 2D Display you can visualize all data received via the CAN
Bus. Every value you want to display can be converted into physical values and displayed in your
defined format using a freely programmable conversion formula. CAN channels received by the
Dash can be easily programmed to display formatted physical values in various screen positions
on each of the 3 Display Pages. All Dash settings are saved permanently by the internal Flash
memory.

CAN Data Flowchart

Each CAN Data Channel contains a package of information including the complete CAN Bus
Identification (identifier, position and data size (byte, word, double word)), data value, physical
value formula, formatting and alarm borders.

CAN-channels Calc Unit Format Output channel
Unit

A
A

ID 100 : 0xD0OO7 » *0.05+0 100km/h

A

Automatic Unit
> Alarm
Switch

EVENT

Event Channels offer special functions like Alarm, Switch Page features and the Laptime
function.

The Alarm function can be programmed according to a channel value (or a combination of
channels), High and Low Thresholds can be predefined.

The Switch function enables the display to change page according to the value of a "trigger
channel”, this can be used to simplify displayed data for when the vehicle exits the pit box.

The Laptime function enables internal calculation of Laptime according to an input "trigger
channel”. The Laptime trigger channel can be a CAN channel, an analog input channel, or a GPS
channel from a connected 2D GPS device.

CAN Monitor
The CAN Monitor (optional) enables troubleshooting on the CAN Bus and it displays the following
information:

e number of CAN Id’s that are sent

¢ single CAN ID’s with corresponding data (in Hex)

e data length for each ID

e counter for data packet
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2 Operating the 2D DASH - Fundamentals

\ll

. @ The 2D system must be powered on and connected with a PC via USB cable or Serial cable.

=
After the logger or Dash system is connected to the PC, all commands made to the PC are
forwarded to each 2D module that is connected via the CAN Bus. The 2D communication

software Winlt is used to make changes to the 2D Logger or Dash system. Winlt displays the 2D
Dash inside the "System Tree", as shown below.

=& !S’_;st‘ern #:LCF_RS General | Channels | Status | Memory | Version | Communication | Debug | Dashboard |
* nterfaces
#-E¢ Channels Loggemame IDASH-HQ Empty (F3)
# B Tables —_—
- BB DASH_HQ [Pl
- ¥ Interfaces Total size 0.00 MB Download (F3
@ CaN Used 0.00 MB
= &2 Channels Free 0.00MB <> 0%
# 7ot CAN
% BB Event ]
[ S Qutput
@ [#) Page1
+ [#] Page?2
# |#] Page3
m= 74 RPM
« B Tables
%12 ALCF_RS

All devices which use the same connection to communicate with the PC are displayed as
<System>. In the figure above, the logger (called <ALCF_RS>) is connected to the PC and also

the display (called <DASH_HQ>), which communicates with the logger and the PC via the CAN
Bus.

2.1 How to copy a reference channel

To copy the reference channel, proceed as follows:
e Inthe tree view choose the logger <ALCF_RS>
e Select a channel for example <RPM> from the logger digital group
¢ Right Mouse Click on channel <RPM>, opening the context menu, then select <copy>

N Ly s
-'@: All Datalogger channels can be source channels for the CAN—Display.
5
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Fle Logger Graphic Calbration Specidls Options Help

© BFAN i RS D

=% Syem ALCF_RS Calibration manuel a1
-4 | arameter | Telemetry
3 Uy Ineaces Zero-setting ! !
% Ee Channels vakie-satting -
4 Bl Tables
= BB DASH_HO g o v Name il
= 4y Interfaces Save device in file Dimension rpm
@ oW Save subtree in file
=1 Br Channels Load latest setting for device ot
@ FR CAN
+ B Event Add channel to sensorlist

=) = Ouiput Add channel to GFS_Map
G| Page  Add charnel to Track Map
=]

28
= (8] Pl 2itd
o=

Lo s
o B Tobles A i
= (@ ALCF_RS 2
i# Uy Intesfaces Properties
= & Channels
= 7L Digtal
ULOISP B
m

EREEEREEER

UL O3SPEED3
UL D4 SPEEDA
AN, Analog
+ 7t CAN
¥ S Event

2.2 How to paste areference channel

To paste the reference channel, proceed as follows:
o Left Mouse Click on the display tree, selecting <CAN>
e Select an unused CAN channel from the display tree, or a channel you want to overwrite
¢ Right Mouse Click and select <Paste> from the context menu, click <Apply> to confirm

The channel will be copied to the CAN Bus of the device, and can now use this data.

:@: Instead of the mouse keys you can also use the <CTRL + C> shortcut for copy and
W-. <CTRL + V> for paste.

-

-

& &3 Interfaces 2| General | Analyse | Parameter | Data type |
Channels
Tables

DASH_HO

-y Interfaces Name [RPM
@ can Dimension fom
=2 Channel
T-é AR CAN Short cut
=@ CaN |
77 01 SPEED
g Channel-Type CAN In

77 03 Calbration Automatic
A 04 Calbration manuell
AR 05 Zero-setting

AR 06 Value-setting

AR 08 Remove system

751 03 save devicein file

Save subtree in file

Load latest setting for device

L o

fit 13 Add channel to sensorlist Shi
5t 14 Add channel to GPS_Map |
4 15 Add channel to Track_Map !

Jot
AR 17 CoPY

AR 21
n 22 Show groups

it 23 properties
24

AR 25 Apply
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To modify the conversion formula or the formatting, you can begin by clicking on the tab
<Analyse> (see next figure); Here the <Multiplicator> and the <Offset> can be changed.

The received values of this channel are processed using this exact formula (generating values to
Display and activate Alarms, etc). The formula inside the Dash must match the formula inside the
logger! When copying directly from the logger device, the formula will be copied exactly by
default.

2.3 How to display and format "foreign” CAN-values

In order to display the correct physical value of a "foreign" CAN Bus channel, the identifier, byte
position, word width and the scaling have to be known. These values are then entered
manually into the channel mask. After doing this the channel is defined and can be displayed,
and also used for alarms, calculations, etc.

In the tree view, select an available CAN channel that you want to use for the foreign CAN Data.
Click on the tab <General> and enter your desired channel name (You can also enter

<Dimension> and <Shortcut> if these are needed).

= {& Svstem ALCF RS A| General IAna!ysel Parameter | Data type |
® !q Interfaces
# E» Channels
B Tables
= B8 DASH_HO Name [DILTEMP
* !q Interfaces Dimension I'C
- &# Channels
= AR CAN Short cut IDT
=@ CaN
sut 01 SPEED
S 2HEN Channel-Type CAN In
Tt 03Water
Fit 04 Laptime [~ Channel-Mode

Next, click on the tab <Analyse> and enter the conversion formula for the physical value.

= = System ALCF RS A1 Geneal Analyse IPaamem| Datelypol
+ 'q Interfaces Calibration
+ B Channels o
+ E Tables ‘ . Zeto position I
= B8 DASH_HQ Value f{x) Mukiphcator Digits Offset Ae e
. Interfaces ee I
= '? Channels 152 =i * 152 +[0
= i CAN Old Formulatype I
=@ CAN
# 01 SPEED ~Graph | |~ Member of group
ot 02RPM Show Graph I
FR 03 Water [ Start [ TeleScope
R 04 Laptime Di CEngne [ Telemetrie
it 05 0ILTEMP ] Suspension [ TeleSave
FAk 06 unknown Color I - ) Timedit [CGroup 12
AR 07 unknown ] Temperature [[Group 13
AR 08 unknown Lower border M Pressure [CGroup 14
R 09 unknown Io [Cacc [[Group 15
it 10 unknown g [ BrakePress [CGroup 16
Fut 11 unknown " »
7R 12 uknown [0 <1 L]
88 12imbnawn

Inside the tab <Parameter> enter the CAN_ID as a hexadecimal value and choose the received
bytes by clicking onto the data grid. Make sure to choose the correct data format
Note: (Motorola = Most significant Byte first or Intel = least significant byte first)
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- & Sustem ALCF_RS Al Genetal| Analyse  Parameter |Dga tpe |
+ 4 Interfaces
+ &+ Channels Sampingrate
+ Tables amplingr
= g DASH_HQ ° s [ =
+ Uy Interfaces Resolution 32 b
=] K Channels
= £ CAN Parameter
= @ CaN ID Ox{70df Data Hi| Lo
Fdt 01 SPEED |
fit 02RPM
e T ———
fit 04 Laptime ;
it 05 0ILTEMP High alarm border C
it 06 unknown

\ b~ The 2D display supports a data width (word or byte) of 4 bytes for one channel (32 bit).
. @~ By double clicking the field <Data>, the data width is set. If the data that is going to be
v z ~ received is in the intel format, <Lo> has to be entered into a higher byte.

Example: For CAN ID 0X700, having a data width of 2 bytes, and received in the Intel format to
bytes 0 and 1. This is configured inside the field <Data>, double click on <1> (enter <Lo>), then
double click on <0> (enter <Hi>). These actions will correctly define the data format.

With the CAN In data channel now defined, this can be copied to any display page of the dash, as
described by sections 1.3.2 and 1.3.3.

2.4 How to set channels to zero — The Auto zero function

L
N s . .
K @ . The <Auto zero> function enables the user to zero several channels in a logger and/or
~
-

dasboard at once with a click of a button.

-

Example: A channel is used for the measurement of Airbox pressure, which is recorded by the
datalogger and sent via CAN-bus to the dashboard for display to the rider.

Because the ambient air pressure changes constantly, the measuring channel must be regularly
set to zero, making sure the correct air pressure value is recorded by the datalogger and
displayed on the dash.

This is a stage of calibration that is necessary for many kinds of sensor in a datalogger system. To
make this process quick and easy, the <Auto Zero> function can be enabled inside the Airbox
pressure channels of both the logger and dashboard. Both channels will be zeroed by pressing
the <Auto Zero> button in the toolbar, as shown below.

Fil= Logger fGraphic <Calibration Specials  Options  Help

S 5 & w8 of @(0)em > B
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Tt

ot 06 West
ot 07 Aco_x
ot 083 Acc v Lze table
fot 09 SpsTime Auto zero
5 10 RecTime Alarm enabled [F]

ot 11 Statug

ot 12 Lapbdeter
0% 193 Secting |

Channel-tdode

]

The <Auto Zero> command will be sent to all connected modules via the CAN Bus. All modules
that receive this command, automatically set all channels to zero where the <Auto Zero>
checkbox is activated - the present measuring value is set to equal physical value "0".

2.5 How to change the start page

N LS s
—'@: The start page is shown when the display is supplied with power.
=

To change the start page click on the Main Node of the Dash (System Tree), and then select the
tab <Dashboard> on the right side of the screen. Inside this tab you can change the start page by
modifying the dropdown box at <Startpage>, then click <Apply> to send the modification to the
display.

= ; Spstem Stream

GEnElaI] Ehannels] Slalusl Memnryw \u"arsinn] Communication | Operation mudes] Debug D

=l (g Stream
H !’i Interfares D ashboard parameter Alarm flashlights
+- B Channels .
+ EH Tables Shatus 1] LED's blinking at alarm
- BB DASH_HO 3 (20 T2 I I I I

Mumber of pages
Druration of single blink. [ms)

StartPage 3 - ’_
40

Screen

m — s
=

Contrast batrix - +
Contrast Seament - +
Set realtime clock

Day ’W M onth ’W Year YTY
Haur HH Minute ’W Secnnd’SS_

Insert system time: ‘

2.6 How to insert current time/date

e Click on the Main Node of the Dash in the system tree and Select the Tab <Dashboard>

e Click <Insert system time> (make sure before that the system time is set correct on the
computer)

e Click <Apply> to send the changes to the Dash
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General Channels] Slatus] Memor_l,ll Versionl Communication] Operation modes | Detug  Dashboard
Interfaces

- Be Charnels Dashboard parameter Alarm flashlights

o BB Tables Statug a LED's blinking at alam
Mumber of pages 3 Oce s g
StartPage T B Duration of single blink (me]
Screen ’__| ’F
Backlight - |+

Brightnesz LED - +

Contrast Matris = +
Contrast Segment - +

Set iealtime clock
Day |04 Month {01 Year | 2010
Hour |15 Hinute |38 Second |06

I Insert spstem lime l

2.7 How to change the alarm flash light configuration

You can define the number of "Alarm flashlights" that blink when an alarm is activated:
e Click on the Main Node of the Dash in the system tree and Select the Tab <Dashboard>
e Select the desired <LED's blinking at alarm> checkboxes. Each box represents an LED on
the top side of the Dash
You can modify the <Duration of single blink> to change the speed of LED blinking
e Click <Apply> to send the changes to the Dash

-_géslem Stream Genelal] Channels] Slatusl Memorﬂ Varsion] Eommunicatinnl Operation modes] Debug DﬂSthﬁfd
= Streamn
+ !’i Interfaces Dashboard parameter Alarm flashlights
+- B Channels .
[ Tables Status a LEDs blinking at alarm
- BB DASH_HE Mumber of pages 3 e
Dwration of single blink. [ms)
StartPage =
3 = a0
Screen
Backlight - e

Brightness LED - +

Contrast Matrix - +
Contrast Segment - +

Set realtime clock
Day DD Manth (M Year YTY
Haur HH Minute |kbd Second |55

Insert swstem time ‘
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2.8 How to change the illumination of the display and LED’s
Inside the Tab <Dashboard> (from the Main Node of the Dash in the system tree), the following
options exist for defining the illumination of the screen.

The following options exist:
Backlight: lllumination of the main display area (daytime setting)

e Brightness LED: Brightness of the top and right-hand-side LED’s (daytime setting)
e Contrast Matrix: Contrast ratio of the display matrix in the lower right hand corner
e Contrast Segment: Contrast ratio for the left hand and upper display area
= ; Spstem Stream GEnElaI] Ehannels] Slalusl Memnryw \u"arsinn] Enmmunicatinnl Operation mudes] Debug Das

=l (g Stream
+ !q Interfaces D ashboard parameter Alarmn flaghlights
: % ?:;::;als Status 1] LED¢ blinking at alarmn

- B [DASHIHA Nurmber of pages ] (2 T I B I I T

Druration of single blink. [ms)
StartPage -
3 =] 40

CIegn

Backlight - J +

Brightness LED - +

Contrast b atrix - +
Contrast Seament - +

Set realtime clock
Day DD Manth (M Year YTY
Haur HH Minute |kbd Second |55

Insert system time: ‘

2.9 How to use the automatic dimming of the display and LED’s (BigDash)

During night time driving the display and LED brightness can become too intense. Using the
BigDash's built in light sensor (or any other data channel e.g. CAN or analogue input) the Display
and LED intensity can be dimmed. This function is only available on the 2D BigDash Display.

If dimming is active LCD backlighting is set 1 step lower than the user adjusted

\@, daytime setting.

= If dimming is active upper and righthandside LED’s are dimmed to 25% of their full
intensity.

The trigger channel for dimming mode can be set seperately for each type of light source. The
Output Channels for the LCD (<BR_LCD>), the upper LED's (<BR_Alarm>) and the right-hand-
side LED’s (<BR_LED>), can each be defined with a different setting.

To choose the trigger channel for the dimming mode, copy and paste the triggering channel onto
the desired output channel. The internal light sensor <Brightness> is the default trigger channel.
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= g Sustemn Streamn General | Analyse  Parameter ]Data type

{2 Shream

+ !'i Interfaces Samplingrate
+-B# Channelz
+ B Tatles
—-E8 DASH_HQ
+ Ay Interfaces
=-L# Channels Parameter
#-1IL Digital Chahhel-number l—_|
=iy, Analog

M\ 45BUTTON Switching Yalues

% :g CEBE‘L Turn off if less or equal v ’207
A, 48 LAPAWT e o-fen

A, 43 TH
i\, 70 Brightness Display

4 R CANAR Filter No Filter -

[+ i
+ E.vent [ Use farmat function
#1201 Time —

- B Qutput Length ’5_
E,:g:; Digits after dat ’U_
Page 3
&= 133 LER_BI
B 134 LE
E= 135 LE
EE 136 LE
B 137 LEp_Or
B 135 0T _Tx
= 135 BRYLED
a0 BF.LCD
o 141 B Alam | 0P

o [ oo

Samplingrate [Hz) 25 =

Resalution 32 bit

¥

F

7

The meaning of the <Switching values> dialog are explained below:
e <Turn off if less or equal> - threshold value that will start dimming mode if input channel
value is below or equal

e <Turn on if higher or equal> - threshold value that will start daytime mode if input
channel value is higher or equal

2.10 How to change the operation mode
\ jm + The Operation Mode can be changed by selecting the display node from the system
@~ tree, then choosing the tab <Operation modes>.

5 ~ 4 modes are available: Race, Endurance, Road and Delta Sections.

Ld
-

—_g System Stream General] Channels] Status] Memory] Version] Communication  Operation modes l Debug] D azhboard
| (g Stream
+ !q Interfaces

+-B# Channels
+ B Tables
--E8 DASH_HO
+ !q Interfaces
-1-B# Channels
+-TIL Digital
+-f Analog

Current operation rmode

2D Dash Display Manual: Big / Midi / Mini page 14/ 69



n2D Debus & Diebold Melsysteme GmbH  Alte Karlsruher Str.8 76227 Karlsruhe
Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

2.11

Race: The default operating mode.

Endurance: Same as Race mode, but a laptrigger with a signal length greater than 75ms
is used as a section trigger. This can be useful if for example a minimum pitstop time has
to be made. It will be triggered by an extra laptrigger at the pit entry and starts the section
time to count down or up to the necessary time.

Road: Same as Race mode, but warnings cannot be accepted by pressing the display
buttons. If a warning occurs it will be shown as long as it persists.

Delta Sections: This mode enables a delta time to be viewed on the display when each
section of a racetrack or stage is completed. A predefined "Target Time" is set for each
section, giving the rider or driver a positive or negative real-time comparison, e.g. -0.25s,
indicating the completed section time is faster than the target.

may be used. The following two figures shows IR-laptrigger receiver of the “first” and
the “newest” generation. Also a 2D laptrigger transmitter with the label “Section trigger”
at the cable must be used !

\@/ In order to use the endurance mode no 2D Laptrigger receiver of the first generation
=

IR laptrigger receiver (“first generation”) IR laptrigger receiver (“newest generation”)

How to display a laptime

First make sure to correctly define the Laptime Event channel. For further explanation for
setting the Laptime channel see Chapter 3.1.

Copy the Event channel Laptime onto the desired output page position. Refer back to
Chapter 2.1 and 2.2, Copy and Paste a channel.

Choose the format function Laptime in the tab <Parameter> as shown below.

Eg System pC10_Pr General | Analysic  Parameter | Data type |
G pC1o Pr
E|EE DASHMID Samplingrate
!q Schnittstellen Samplingrate (Hz
- Kandle el 125 ~

G-I Digital Resolution 32 bit

-4y, Analog

- CANAn

B Event Parameter

[-1z01 Time Channelnumber Ch B8: LapTime

(=B Qutput

-[4] Page 1 Dizplay
Filter Na Filter -
4 _ 0 LapTime .
4102 Front [v Use format function
4103 T_Water
4 104 GEARDASH Farmat functian LapTime -
Page 2
Page 3
B 125 LED_B
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2.12 How to format the measuring values in the display

The displayed value is formatted by opening the tab <Parameter> of the Output channel you want
to define (inside the appropriate page number). The displayed value is formatted according to its
displayed length and the digits after dot.

=B DASH_HO [bigdashZshow. LDD] General | Analyse Parameter ] Deio s
+- L Schrittstellen
- B Kandle Samplingrate
: % 2:19;:2; Samplingrate (Hz) 125 -
+ F Callin Fiesolution 32 bit
+-EX8 Event
+-tz0 Time Parameter
= Output Channel-umber ’—_l
] Page 1
Ex® 32 CALCH2 Display
g3 CALCHT Filter
1257 84 RPM
1?7 85 SPEED Uze farmat function
1z 86 Laptime
1zt 87 Laptime Length

01 88 Dilpress

01 89 Fuelpress

04 90 TEwhi

o IR

041 92 DamFL
- 09 93 5PEED

Digits after dat

Inside the tab <General>, the <Short Cut> and <Dimension> are initially the same as the copied
CAN Channel, but can also be changed.

+| Intarfaces
¥ oot Hame _ERM
. " - e
+ -t CAM D:ITEHBEHI_,.-""! rpen .

+ BB Eyent | )
————— Sherteut o A
+ E] Fags1 — —_—
PEI' e
B 3 Gawn
O 24 et Chahinel-Typps Cutput
BX R Ao
Ll 26 APM
rn A Daan

Channel-ade Charme

:@: If the Name, Shortcut or Dimension of a CAN channel (inside CAN-IN node) are

W~ changed, the modifications are automatically transferred over to the Output channels.
-

-

Example: If you change the name of the CAN Channel <RPM> to "RoundsPerMinute" and this
channel is already displayed on any page of the Dash, the Display will automatically change the
output channel name from <RPM> to <RoundsPerMinute>.

If instead you only change the channel name of the Output channel, the CAN channel is
unchanged and maintains the original name of <RPM>. The output channel takes over the new
name <RoundsPerMinute>, but will display channel values in the same way as before.
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3 Event Channels

L
_‘@: Event channels include Laptime, Button channels, display Outputs and Alarms. These
~ perform special functions of dashboard, but can also be recorded for analysis.

-

3.1 The Laptime function

L
:@: The Laptime channel is used to generate Laptimes inside the dashboard. A trigger
~ channelis required to activate the beginning / end of each lap.

-

-

This function can be found inside the system tree via; <Channels> = <Event> = <Laptime>. To
turn on this function, open the tab <General>, then select the <Turned on> check-box.

To define the triggering channel, open the tab <Parameter>, select the correct trigger channel
from the <Channel-number> dropdown-box. When the Laptime is activated, its value becomes
updated for display to the user, and the Laptime counter is reset to 0.

Depending on how the behaviour of the trigger channel, four logical options exist for making the
Laptime in the correct way. Some of these options require the entry of a threshold value (digits).
e value smaller than - Laptime occurs if trigger channel becomes lower than threshold
e value bigger than - Laptime occurs if trigger channel becomes higher than threshold
e value changes - Laptime occurs if trigger channel value changes (no threshold entry)
e value @ change - When the value of the Laptime trigger channel changes, the new
value of the trigger channel will replace the old value of 2D Dash Event channel Laptime.

R When the vehicle laptime is generated outside the 2D Dash, e.g. Datalogger, then
k @_ sent to the 2D Dash via Can-Bus, the <Value @ change> can be used to make sure
M~ the displayed laptime on the Dash is equal to the recorded Laptime of the Datalogger!

~ This requires the CAN channel "Laptime" to be used as the trigger channel!

Genera|| Analysis  Parameter l Data typel Sensor]

Samplingrate

Samplingrate (Hz) {100 =l
Resolution 32 bit

Parameter

Timeout (ms) 10000 10.0'sec
Channel-number Ch 32 Lap Time v

Trigger threshold

Trigger when

The <Timeout> option can be used to prevent repeated Laptime activation (false lap triggers) by
entering a time value (in milliseconds), ensuring no laptimes are generated until the time elapses.
The frequency at which the triggering channel is checked for changes is defined by the
<Samplingrate>.
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3.2 The “AlStat” function

. 1+ The AlStat channel contains binary information to indicate when each of the 16 alarm
i “ channels was triggered. It can be sent on the CAN Bus to monitor the alarm outputs of
@\ the dashboard.
= If an alarm is triggered the corresponding bit is set to 1 and back to 0 when the alarm
is turned off.

For more information on this, refer to Section 8.2 Alarm protocol for the AlStat Event Channel.

3.3 The “Switch” page function
\ bm » The "switch” page function can be used to change the displayed page to a predefined
@~ page when a selected "trigger channel" is greater than 0, the display page will
] ~ change. Useful trigger channels include Speed or RPM.

-

This function can be found inside the system tree via; <Channels> = <Event> = <Switch>.

To turn on this function, open the tab <General>, then select the <Turned on> check-box.

To define the triggering channel, open the tab <Parameter>, select the correct trigger channel
from the <Channel-number> dropdown-box. Inside the <Page> dropdown box, the page to which
the dash will "switch" is assigned. After the trigger channel returns to 0, the "switched page" will
remain displayed until the <Timeout> (set the time in milliseconds) that has elapsed. The
frequency at which the triggering channel is checked for changes is defined by the
<Samplingrate>.

l D ata type

=1L Channels Samplingrate

UL Digital Samplingrate [Hz) 5
-4, Analog e
#-5t CANAn Resalution 1B bit
=B Event
BZE 55 Laptime Farameter
60 AlStat Timeout [mz] 2000 20sec
X £ Switch
@ 52 Disgl Page 1 ]
B 53 Diag2 Channel-nurmber Ch1: Gearpat =
& B4 BUTTOM#
B ERBUTTONY2
-1zt Time
+- BB Qutput
+-01 Count
#-[8 Calc
- A Alarm
+ B Tables

In the example shown above the 2D Dash will switch from the Start Page to Page 1 as long as the
selected gear of the vehicle is higher than 0. A Calculation Channel can also be used as the
trigger channel, making possible many logical combinations. For more information on Calculation
Channels refer to Chapter 7.

L
2 : While the trigger channel is greater than 0, the displayed page is fixed to the defined
o W page and cannot be changed by any other method, e.g. Button.

-
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3.4 The “Diag1, Diag2“ channels

The diagnostic channels make possible the display of predefined messages on the
\ Lt , dashboard when the assigned channel has a certain value, examples include:
B . e Display the exact meaning of a “fault channel” signal from your ECU
. = . e Count down the final laps of the race with text on screen
e Give a text-based multi stage alert according to the value of a particular
channel, e.g. “rear tyre COLD”, “rear tyre OK”, “rear tyre HOT”

Diagl — Displays the messages defined by the loaded string table “STR1” on all 3 pages in bold
Diag?2 — Displays the messages defined by the loaded string table “STR2” but only on page 3

The displayed messages are predefined inside a table, which is then uploaded to the dashboard
and saved inside. All channel adjustments are equal for both channels.

To activate the “Diag” function you must:

e Open the tab <General> for the Diag channel, then select the <Turned on> check-box

e Select the driving channel for the Diag function from the <Channel-number> dropdown-
box. The selected channel will be used in collaboration with the loaded string table to
generate the correct display message on the screen.

e Assign an appropriate value to <Timeout>, this defines the threshold time before the
diagnostic output is displayed

o Define a String (STR) lookup table that defines the messages to be displayed on the
screen when the corresponding driving channel value (from step 2) is input to the string
table.

e Load the String lookup table to table location <STR1> or <STR2> of the 2D Dash.
Note: (STR1 -> Diagl, STR2 -> Diag?2)

l D ata type ]

e Channels Samplingrate

: % ,Ef:l:lg Samplingrate (Hz] 25 =
#-5t CANAn Riesolution 16 bit
= Ewent
BE=® 5F [ aptime Farameter
BB £ 4)5tat Timeout [ms) il 0.0 zec
B £ Switch
@ 2 Disgl Charnel-nurmber
B £3 Diag2
= B4 BUTTOM#
= ERBUTTONY2
#-1z01 Time
+ Output

#1041 Count

+-[F Calc
+- @ &larm
+ B Tables
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= By DASH_HO [DBY2_GALLARDD_2007_D70417.L  Geneial | Anslyse | Parameter | Data typs

+] !q Interfaces
=-&# Channels
+ % gigi:al MName |Diag1
+ nalog
+-5t CAN-In Dimension
—|-BE8 Event
Short cut
56 Laptime: o e
BXE 50 AlStat
B 51 Switch
.ag Channel-Type Event
ps
B4 BUTTONH1 Channeltdode
ESBUTTONHZ
#1201 Time Use table v |STR1 %
+-EEB Output
+-01 Count r
+-[@ Calc r
+ Alarm Turned on v
+ B Tables r

3.4.1

Using the Diag function - Practical Example

Consider the following example where a multi-stage alert is created to give
information on water temperature channel “T_Water” as the vehicle is being warmed
up. We only want to display this on Page 3 of the Dash (the engineer page) therefore
we must use the Event Channel “Diag2” to display the messages on the screen.

In practice, the first step is to define the channel conversion table. At this stage ‘threshold values’
must determined at which the display messages should be activated.
For example you might want to display the following information:

Water temperature .

(deg C) Message to display
-40 to O Check Motor Freeze!
0to 50 Motor V Cold!
50to 70 Motor Cold

70 to 90 Motor OK

90 - 100 Motor Ready

100 - 110 Motor Hot!

110 - Motor Very Hot!

Step1l - Defining the string lookup table STR2

To create the string lookup table:

o Open the 2D Winlt program “TablEd.exe” which can be found in the Race_xx.y (or similar)
installation folder

e Click <New> to open the “Create Table” Window
e Set Create Type to “Strings”
e Set Table entrys to 7 (the number of entries you have made)
o Set “Multiplicator” to 1 and “offset” equal to 0

Name the table in the Table Name field e.g.’”T_Wat’, then click <OK>
In the column “Digits” enter the threshold temperature values above which you want a
particular display message to be made
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To achieve the desired settings that were already introduced, the entries below (in GOLD) should

be entered into the table.

In the column “Values dec", enter the text you want to display on the dash when the Diag
input channel has the value entered to the digits column

Water(éeerg rzje)rature Value Dec Digits
0to 20 Check Motor Freeze! 0
20 to 50 Motor V Cold! 20
50to 70 Motor Cold 50
70 to 90 Motor OK 70
90 - 100 Motor Ready 90
100-110 Motor_ Hot! 100
110 - Motor Very Hot! 110

4+ TablEd - C:\Race2009.4'System', Tables , STRZ.tbl

File Edit Wiew Help

NeEERoc X &9

Also ensure that the following settings are made before completing the string lookup table:
o Go to <File/Save> to permanently store this table inside your computer
e Save the file table with the same name e.g.’T_Wat’, and be sure of the directory into

which it is saved.

Step 2 - To load the defined string table into 2D Dash:

o Open the 2D program Winlt and make communication with the 2D Dash
Select the node “Tables” from the system tree
Expand the “String” section within the “Tables” node
Select the table position named "STR2", this is used for the Diag2 function.
Click <Load from disk> on the main window
Locate the directory into which the “STR2” table was saved
Select the table “STR2” and click <Open>

String Tahle: <STR2= 12 Entrys
Edit table x|
[Create Type — |
N EW Digits | Yalues dec, | ~ yp. ~
0 Check Mator Fres... canst fill linearly
20 Mator Ve;';' Cold! ™ spline £~ Function
S0 Matar Col
w0 Mator Temp OK " discret val._(:" Strings | Bt
o0 Maotar Temp READY
100 Matar Hot! Table entrys h
110 Mokor Very Hot! CInput aue ——————————————————
== Click hege to add a new iteg ==
Value entry area I 12
I™ | entrys as physical value
Text to min [0 Max [5
display on FTableTndex ——————|
Dash idx= {wal - OFFs.) * Mul. [ Diw,
Multipl. Divisor — OFfset
Enter Threshold E E E
Values of Input Calbration
val = Tahl[idx] * Mult, + Offset
Channel
Multiplicator Offset
Table name [ T_wat || L | E |
| Insert item | | Delate item I I Ok | ‘ Cancel |
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Step 3 - To define the settings of the Event Channel Diag2:
o Open the “Event” node of the system tree, select “Diag2”
o Check the box for “Use Table”, and choose the previously created table “STR2”
o Check the box for “Turned on”, this will activate the Diag2 function

DASH HQ [2009 12 06 Dash.l| General IAnaIyse' F'aramalerl Data tyDe|
!q Interfaces
&-%# Channels
Dﬂ Pt N [Twa
-0, Analag
-5 CAMdn Dimension l—
- Event
BB 57 Laptime Shart cut
- B &)5tat
B E2 Switch -
- K B3 Diagl M_
o Channel-tode
-- BB BS BUTTOMHT Resording =
B EEBUTTOMEZ Use table [ ISTHZ 'I
- B B8 FRemain |ternal linearization -
B8 59 CPU_Load At 2ern N
- BB 700 Status A\arm. enstl=d |
[t Tirme :E_[mrrmfo enabled -
[+]- BB Clutput iTu I
- Calc
- i Alam (i
-7 Count I
=Bl Tables - IS
o Fis Firpnint calitration o
Frecorded Hide pararmeters N
HE| Sting
E] 75TR1
~|g] 85TRz2

o Select the tab <Parameter> and nominate the data channel (from <Channel-number>
dropdown box) to use as input for the created string lookup table. In this example the
analog input channel “T_Water” is selected.

=] DASHMI_[horagmididash.LDD] General | Analysis Parameter IDala tpe | Sensor |

Ly Interfaces

E-E# Channels Samplingrate
Samplingrate (Hz) 25 =
Resolution 16 bit
Parameter
Timeout (ms) 0 0.0 sec
Channel-number Ch56: T Water =

20 T
o (utput

For this example a <Timeout> of “0” is used, meaning the message is always displayed while the
string table and input channel value persist. If a timeout of “1000” was defined, the displayed
message would disappear from Page 3 of the screen after 1 second (provided the displayed
message does not require to change in that time!). The message will come back to the screen if
or when the data channel value changes enough to make the displayed message also change.
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3.5 The “Buttoni1, Button#2“ channels
\ bm » The Button channel allows the user to specify an input channel to trigger the switching
@- of pages on the display. This is different from the "Switch" page function as this allows
] ™ the user to scroll synchronously through the pages of the 2D Dash.

Ld
-

In the tab <Parameter> next to <Channel-number> the channel to trigger the page switching is
assigned. Any Analogue or CAN-channel can be used, and will change the displayed page when
its physical value rises above 50% of its maximum (full scale) value. The default trigger channel is
the input channel of the external "Button". <Timeout> defines the threshold time before the
display page is switched.
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3.6 The Section Time channel (SecTime)
3.6.1 SecTime - Race Mode

\ b~ The Section time channel allows the user to observe section times on the 2D Dash.
. ~ With the help of section time triggers on the track, this channel shows the elapsed

- ~

= time between 2 trigger signals

In order to use the section time function, the 2D Dash has to be operated in “Race mode” (refer to
How to change the operation mode). Also the section time channel must be configured as shown
below:
¢ Inthe tab <General>, select the <Turned on> check-box to switch on SecTime
e Select the tab <Parameter> and nominate the data channel (from <Channel-number>
dropdown box) that is used to indicate section time completion e.g. LAP.
e Also in the tab <Parameter> the elapsed time before the next section trigger is accepted
is specified by the <Timeout> value that is assigned.

0P o SEAM T @Y 0SBy

= Gustem BO N G‘Recn||l]n |Name ‘Timenut | ‘Ualue Multiplicatn‘ﬂFFset
& EO g

= B2 DASH_HG 52 [%] Laptime 18688 36,9 @, 885 a,!

¥ Itertaces Bl | 9 sectine [10608 | | 11673331, b

=-L# Channels

- f4\, Analog

Channel-Setting 55 Sectime

it CANAR Gieneral | Analyse | Parameter | Data type |

) EX8 Event

iz Time Samplingrate

) B Output Samplingrate [Hz) 200 -

01 Count

+ % Cale Resolution 32 bit

Alarm
B8 Tables arameler

Timeout (ms) 10000 10.0 sec
Channekrumber Cheg TH -

3.6.2 SecTime - Endurance mode

o1 The Section time channel allows the user to specify a countdown time that will be
@ count down to O when a section time signal is received. This is useful where a

~ Mminimum pitlane time is enforced by regulation. GT3 Endurance teams use this
- function to show the time left before the vehicle can leave the pits after a pitstop.

In order to use the countdown function the 2D Dash has to be operated in “Endurance Mode”
refer to (How to change the operation mode). Also the section time channel must be configured as
shown below:
¢ Inthe tab <General>, select the <Turned on> check-box to switch on SecTime
e Select the tab <Parameter> and nominate the data channel (from <Channel-number>
dropdown box) that is used to indicate section time completion e.g. LAP.
e Also in the tab <Parameter> the Countdown Time (in ms) is specified by the <Timeout>
value that is assigned. e.g. for a 90 second countdown, enter 90000 to <Timeout>.
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OB O SEW TE I RY 0 SRy

=2, System B0 N $[Recofon [Name

‘Timeuut ‘

[value Multiplicato|0ffset

52 186808

= !q Interfaces

=-T# Channels
+- A4y, Analog
+ it CAN-n
+ EEB Event
#2n Time
+- B Output
#-{1 Count

+[F Calc
+- & Slam

Samplingrate

Samplingrate [Hz)

FResolution

36,9 0, 085 8,1
4

200 -

32 bit

# BB Tables Parameter

Timeaout [rs)

Chaninel-number

10000 10.0 sec

Ch43: TH hd

3.6.3 SecTime - Delta Sections Mode

N\ s

'@.

- ~
—
-

last completed sector.

The Section time channel allows to show the time difference between previously
defined section times and received section triggers to display gained or lost time in the

In order to use the Delta Section function the 2D Dash has to be operated in “Delta Section
Mode” (How to change the operation mode ?). Also the section time channel must be configured

as shown below:

¢ Inthe tab <General>, select the <Turned on> check-box to switch on SecTime

e Select the tab <Parameter> and nominate the data channel (from <Channel-number>
dropdown box) that is used to indicate section time completion e.g. LAP.

e Also in the tab <Parameter> the elapsed time before the next section trigger is accepted

is specified by the <Timeout> value that is assigned.

e In the tab <Reference section times> the target time for completion of each section

triggers can be specified as shown below.

Channel-Setting 55 Sectime

Reference section imes
Section 1 [zec]
Section 2 [zec)

Section 3 [zec)

Section 4 [zec]

General | Analyse | Parameter | Datatype Reference section times l

fosd
Memn
IE
ELI R
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3.7 The “Remain‘ channel

‘@’ The channel "Remain" shows the difference between the current date and time to a
~ specified time. It can be used as a countdown to show the rider/driver the remaining
5 time to the end of a practice session or any other time related event.

The Remain channel is configured as shown below:

¢ Inthe tab <General>, select the <Turned on> check-box to switch on Remain

o Select the tab <Parameter>, enter the required end time in the <End time [hh:mm]>
field. Unless the end time is modified, the 2D Dash will count down to this exact time every
day. After the time has elapsed, the value of "Remain" stays at 0 until the next day begins
(time 00:01).

e Make sure to correctly set the system time of the Dash (see How to insert current
time/date).

Channel-Setting 71 Remain

General] Analyse
Samplingrate
Samplingrate [Hz) 16625 ﬂ
Resolution 16 bit
Parameter
End time [hh: mm] 00.00
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4 Time-channels
4.1 Lap_run
L) ., The Lap_run channel shows the elapsed time since the last received laptrigger signal.

N
'@\ This can be displayed on the 2D Dash (Copy and Paste channel to an Output Page),
o~ and also sent to the CAN-Bus to be recorded by a 2D datalogger.

4.2 Gap function

5\ . . . . .

@: The GAP-function shows the driver how much time difference is at the current track
W~ position compared to a previously driven fastest lap.

-

-

This function enables the driver to monitor time gains and losses through different sections of the
track.
e Positive time gap (e.g. 0.21) - the current lap is 0.21s faster than previous fastest lap at
the current lap position

e Negative time gap e.g.-0.75 - the current lap is 0.75s slower than previous fastest lap at
the current lap position

To configure the Gap function channel:
e Select the channel <Gap function> from the system tree
¢ Inthe tab <General>, select the <Turned on> check-box

L
N\
L @: In order to use the Gap-function the channel <Lapmeters> has to be set correctly.
-~ (Refer to Lapmeter section 6.1)

-

Select the Count channel <LapMeter> from the system tree

¢ Inthe tab <General>, select the <Turned on> check-box

e In the tab <Parameter>, select the <Counted channel> dropdown box and choose a
valid and accurate speed channel. This is used to calculate lap progression for time
comparison.
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S g Spstem BC-uCAN General ]Analysa] Palametar] Data t}lpe]

+-{my BC-uCAN
=-B8 DASH_HO
+ !q Interfaces Mame |GAF’
-1 B# Channels
+-MJL Digital Dimensian SR
+ (\/\. Analog
A% CAN-n Short cut ’F
+ EXR Event
=1z Time
o apﬁrun ChannelType Time
L B2 GAP
2l B3 Time Channel-Mode
+- B2 Output

+-01 Count
+-[8 Calc
+- @ Alam

+ B Tables

Tumed on

| (o e

=
—
=
—

\ g+ The Gap function will always compare the current lap to the fastest lap stored inside
. & the 2D Dash. To reset the fastest lap (for a new session or new race event), Clear the
& dash memory.

To erase the fastest laptime in the 2D display:
e Select the 2D Dash from the system tree
e Select the tab <General>
e Click the <Empty> button, and then click <Apply>.

=] ﬂ System BC-uCAN General ] Channelsl Status] Memory] Verswon] Cnmmunication] Debug] Dashboard]

+famp BC-LCAN =
=] ﬂ@m Loggername DaSH_HO
¥ Interfaces —
+-Le Channels Memary
+ - Tables Total size 0.00 MB
Used 0.00 MB
Free 0.00MB <> 0%

I ) 5
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L
N . . . .
Kk @: You can also define the 2D Dash so that the laptime memory is reset every time the

W'~ Dash is unpowered. This also resets the reference lap for the Gap function.
-

-

To automatically reset the Laptime memory when the 2D Dash is powered-off:
e Select the Event channel Laptime via 2D-Dash->Event->Laptime
e Select the tab <General>
e Check the <Auto zero> checkbox and then click <Apply>

= B system GTR General ]Analyse] F‘alameter} Data lype]
o @ CTR
=.E8 DASH_HQ
+ Ly Interfaces Hane [Laptime
=L Channels Dimension sec
+ 7L Digital
w1 Ay, Analog Short cut LT
#-7it CAN-In
m Bvent e Event

L 357 Laptime
B 55 Sectime
BB G4 AlStat
B f5 Switch
B G Diag! Auta zero
B BT Diag2 -
BB ;i3 BUTTORN#
B 59 BUTTOMNE2 Tumeden
&= 70 Brightness =T
# i Time
+ X Qutput
+-01 Count
+.[@ calc
+ @ Alarm
+ B Tables

Channeltfode

<TI0

AT
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5 Output Channels

Output channels are used to display the physical values of data channels to the user
N~/ while the data system is switched on.

] The 2D Dash features different types of output channel, including formatted numbers
(integer or decimal), LED illumination, text display, or multi-segment bar graph (BigDash).

Any data channel from the entire 2D system can be displayed to the driver (or engineer) on the
2D Dash. To enable the display of a channel, it must be available to the CAN Bus of the 2D Dash.
This is achieved by copying each channel from its source device (e.g. Datalogger, Engine
Interface Module, Gyro Module) and pasting them to the CAN-In directory of the 2D Dash.

L . .-
‘@’ Channels already created inside the 2D Dash by measurement (<Digital>, <Analog>), or

e . Calculation (<Event>, <Time>, <Calc>, <Count>), can also be copied from their
] respective location and pasted to the required output page location.

-

Next the required display channel must be copied from the 2D Dash, then pasted to the specified
<Output> page in the desired location. The measured value of the channel is automatically
converted into a physical value (using the inherent conversion formula of the channel).

5.1 How to assign output channels ?

To display a channel on the display page, for example "RPM":
o Copy the required channel (#RPM) from the device in which it is located (e.g. <Digital>
channel inside the datalogger)
e Select an available position inside the Can-In directory of the 2D Dash
¢ Right-Click on the selected position and click Paste
e Select and Copy the new CAN channel <RPM> from the Can-In directory of the 2D Dash

% 0y Interfaces 2] General Ansyse | Paiameter | Data type |
@ B Channels S
@ B8 Tables -
= B8 DASH_HO Zero position
= ¥y Interfaces Vakue ffs) Mudiicatoe  Dighs Offset =
@ N tvee
Lo Charnels o e =[ so0 +o
5 AR CAN 0M Formulatype
=@ CAN
A 01 SPEED Graph
R 02 R G
it 03 W et Kt ¥ TeleScope
R 04 Lo SNS S0H} GRRIY o [ Telemetrie
AR (5un  Zero-setting " MiTekeSave
7t 05 un_ Value-setting Color | [Group 12
R 07un [Group 13
AR 08 un LCRE OSSN Lower border [Group 14
7R 03un  Save device infile 0 [Group 15
F 10un  Save subtree in file Upper border [Group 16
7ot 11un  Load latest setting for device i »

Add channel to sensoriist
AR 14un  Add channel to GPS_Map
FA 15un  Add channel to Track_Map

AR 18un X |

e Expand the <OL]‘t‘|Aout> node, expand <Page 2>
e Select an available output channel location from Page 2
¢ Right click the selected location and select Paste, click <Apply>
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N s
. @~ Alternatively the "DRAG and DROP" method can be used!

Channet-Status

+ [#) Page 2

= B Page 3 Use tabie
:mssm Callbration Automatic R

123 595F _ Zero-setting torirko enble

120 60La  pemove system Tumed on

wo B1La e mask

01 B2\  Save device in file

01 B3SF  Save subtree in file

01 B4La  Loadlatest setting for device

o1 B5SF

01 66

01 67

01 68 SF

01 B3 SF-

FElkEkEREEEE]

Show groups

0t 7NGF Pranartine

5.2 Output Channel Display Formatting

Many formatting options exist for each type of Output channel. The best way to master this
subject is to review some examples, then make some practice!

‘l@' After the data channel is copied to the required Output page of the 2D Dash, the next step

e « Istofinalise its formatting. This stage allows the user a high level of customisation, where
= the appearance of the displayed data can be adjusted to meet specific user requirements.

-

5.2.1 Practical example - Formatting a Speed channel

The speed channel <Speed> is already copied to Output Page 1 in position 2, as shown below:

File Logger Graphic Calibration Specials Options Help
P SFAW L A ofapgi 2@
B tgr !L’:a‘)—w Thoragmiddash LDD] " General | anasis | Parameter | DataWge | Sensor|
B-te
S Nam [Speed
= Dinensin CLICK
[g i Short cut
g BUTTON
ChannelT: o
sz e\ FOR DASH
: r PREVIEW
- =
£
Z
Tunedon 2
i
£
£
[ 2 MidiDash 3 Pag... Lol Bl
£ 2
: -
5
7B Table
L |

Inside the tab <General>, the channel <Name>, <Dimension> and <Short cut> can be
modified, as shown below.
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General | Analysis | Parameter | Data type | Sensor |
Name Speed
Dimension kph
Shott cut M
ChannetType Output
ChannekMode
-
r
r
-
-
=
Tumed on 2
e
r
r
r
r
-
Apply

<Name> - for reference only, modification does not change the displayed appearance

<Dimension> - input characters are displayed after the numerical value on the 2D Dash,
e.g. "125 kph"

<Short cut> - input characters are displayed before the numerical value on the 2D Dash,
e.g. "V 125 kph"

<Turned on> - ensure this is checked to display this value on the 2D Dash!

L The Dimension can be used to apply physical units to the speed value, indicating that the
‘@’ displayed speed is measured in kilometers-per-hour, and not miles-per-hour.

F The Short cut gives can be used to explain or remind the user what this display field is
actually showing values for, V = velocity, or vehicle speed.

When a channel is displayed on Page 1 of the 2D Dash (as for this example), space is quite
limited because the display characters are much larger. Because of this it is common that the
Dimension, and sometimes the Short cut are not included.

v Lt , Due to space requirements, it is not always possible to display the complete measured

B @. value, complete with its assigned Dimension and Short cut. In many cases a compromise

~ must be determined, where the Short cut or Dimension are removed, or the channel
moved to an output page location that provides more space!

-
—
-
Inside the tab <Analysis>, no actions or entries are required.

Inside the tab <Parameter>, the <Length> and <Digits after dot> can be defined in the area
highlighted below.
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Geneval] Analysis ll Data lypel Sensoll

Samplingrate

Samplingrate (Hz) 125 ¥,
Resolution 32 bit

Parameter
Channel-number

Display

Filter No Filter v
I Use format function

Length [3-

Digits after dot 'U_

<Length> - the total nhumber of characters reserved inside the display area for channel values
INCLUDING a decimal point (dot). "3" is entered for the channel <Speed>.
<Digits after dot> - this defines how many decimal places of the physical channel value are to be
displayed. "0" is entered for the channel <Speed>.

For the speed channel physical values are likely to rise larger than 100 kph, meaning at least 3
digits are required to correctly display its value, therefore the MINIMUM length entry has to be "3".

Decimal places or <Digits after dot> are not practical for two reasons:

e speed values are likely to be changing very quickly, decimal values will change too fast to
be correctly read by the user!

o this channel is displayed on page 1, so there is limited space for the display of extra
decimal places.

No actions or entries are required for the tabs <Data type>, or <Sensor>.
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5.2.2 Practical example - Formatting an Oil Pressure channel
The data channel <QOil P> is already copied to Output Page 2 in position 5, as shown below:

=B DASHMI _[hotagmididash.LDD] ~  General | Analpsis | Parameter | Datatype | Sensor|
LN
Name 0iP
Dimension bd
Short cut [Fo—
Channel-Type Output
ChannetMode
=
r
r
r
r
r
Turmed on v
r
r
r
r
r
r
Apply

Inside the tab <General>, the Oil Pressure channel is configured as follows:

<Name> - default value "Oil P" is maintained for easy reference

<Dimension> - "ba" is entered to indicate measuring units of "bar", e.g. "2.2 ba"

<Short cut> - "PO" is enterered to represent Pressure-of-Oil to the user, e.g. "PO 2.2 ba"
<Turned on> - ensure this is checked to display this value on the 2D Dash!

\ L1 , Because this channel is displayed on Page 2, more characters are available to include the
L @, channel <Dimension> and <Short cut>. Also a decimal place can be included to provide
&~ more detailed information to the user.

-
Inside the tab <Analysis>, no actions or entries are required.

-

Inside the tab <Parameter>, the <Length> and <Digits after dot> are defined.
<Length> - "4" is entered for the channel <Oil P>, giving a total of 4 display characters.
<Digits after dot> - "1" is entered for the channel <Speed>.

L The resulting configuration of the <General> and <Parameter> tabs means that when the
‘@’ oil pressure value is equal to 2.25 bar, it is displayed as follows -> "PO 2.3ba".

~
= Note that using a <Length> of "4" allows a space to be created between the <Short cut>

PO and the displayed value "2.3".

-

If a second decimal place is required, the <Digits after dot> is increased to "2", BUT to maintain
the same display appearance (with a gap between "PO" and the displayed value), the <Length>
entry must increase to "5"!

\ L1, If the measured value of the <Oil P> channel increases above 9.99 bar, all 5 assigned
. Characters (from the input <Length>) are required to display it. Because of this, the space
-M~  petween "PO" and the displayed values, e.g. 10.02 disappears!
-
No actions or entries are required for the tabs <Data type>, or <Sensor>.

L4
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6 Count channels

6.1 Lapmeter
L
‘@: The lapmeter channel integrates the assigned speed channel to show the driven

"Nf. distance in the current lap.
—
-

-

In the tab <Parameter> next to <Counted-channel>, select a valid speed channel from the
dropdown box.

\é, If the 2D DASH has 2 speed channels next to each other on the CAN-In channels with

~ the same calibration the maximum value of both will be used in order to suppress
= ~ wheel locking.

L4
-

= B System BCuCAN Ganalal] Analyse E_?_[E_ﬂ]?l_ﬁ_[j] Data lypa]

+- (o BC-uCAN
- BB DASH_HO Samplingrate
4 !'[3 ‘E":‘P:B'facfs Samplingrate (Hz) 200 -
—1-%# Channels
+ UL Digital Resolutian 16 bit
+-4, Analog
+-5i% CAN-n Parameter
+- O Eyvent Courted charnel Ch1: Speed -
+-Az1 Time
+- R (Jtput -
Dizpl.
=01 Count Fil:j{:a}' ,7
11 B8 Lapmeter Mo Fikter hd
01 59 Lapent [~ Use format function
+-[@ Calc
Length ’3_
+- @ Alarm s
+-BH Tables Digits after dot ’U_

:@: The Lapcnt-channel contains the value of driven laps since system startup (power on),

W~ orthe last time the Dash Memory was erased.
-

-

In the tab <Parameter> next to <Counted-channel> a valid laptime channel has to be assigned.

= {8 System BO General | Analyse  Paramster 1 Data type |
+-(=y BO
- BB DASH_HO Samplingrate
+ !q Interfaces L
Samplingrate [Hz] -
=~k Channels e s
M, Analog Rezalution 16 bit
+-7H% CaAN-In
+- B8 Event Parameter
-1zm Time Counted channel Ch 52: Laptime -
+ - B8 Output
=I-54 Count
Display
n
01 50 Lapmeter Filker Mo Filter >
51 Lapent
+ Calc
+ Alarm
s Length
+-E8 Tables - ,57 i
Digitz after dot '1_
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7 Calculation channels

A Calculation or "Calc" channel can perform mathematical operations to existing
L1 channels, according to the user-defined formula entered to the channel.

N\ 7’
'.@: The resulting value of the Calc channel can be copied to the display output, used as a
- trigger channel for alarm or event channels, or sent to the datalogger for recording.

By using a <Multiplicator> and <Offset>, the calculation result can be displayed on the 2D Dash
and transferable to an external CAN-Bus as a 16-bit value.

7.1 Calculation functions - Practical Examples

7.1.1 Brake Balance Calculation

The front and rear brake pressure values are measured by a connected data logging system, then
sent to the 2D Dash via the CAN bus. The 2D Dash reads the values from the CAN bus on
channel #4 (brake pressure front) and channel #5 (brake pressure rear).

100 * Brake pressure front

Brake balance is defined equal to:
(Brake pressure front + Brake pressure rear)

The Calculation formula entered is: #4/(#4+#5)*100

=1 Gustem AKI_F_ General Analyse | Parameler | Data type |

=gy AK1_R_
+- Yy Interfaces Calibration
#- e Channels
#- B8 Tables
Walue f[x] Multiplicatar Digits Offset
—-EB DASH_HO Rule of three
£3 !’i Interfaces 55.00 = ] 55 +0
=1~ e Channels 0ld Formulatype
+ ML Digital
+ Ay, Analog Calclulation formula
+ Fif CAN-In [(ra1asmsp100
+ BEE Ewent
* :: Eir‘l:& : Graph ember of group
+ utpu
na Show Graph
1 ' EZ\L::N I Start 1D ampers
T I Temperatures [ Damp Speed
33 Brakebal Display A IRl

If the actual brake bias is 55.26% (bias to the front), and a result with a resolution of 1% accuracy
is acceptable, a <Multiplicator> of 1 can be used, giving a calc channel result of "55". If a higher
resolution is needed, e.g. 0.1%, a multiplier of 0.1 would be used to give a channel result of
"55.3". The <Offset> value can remain at the default value of "0".

L
b “ By entering the channel numbers exactly ,e.g. #4, the physical values of this channel
"Nlf. are used in the calculation. If the position of the channel changes, you must modify

—

= the Calc Channel!

Entering a smaller number inside the <Multiplicator> field will enable a higher level of resolution,
with smaller steps between each measurement value change. If the entered value of
<Multiplicator> becomes too low, e.g. 0.00001, the device can no longer display the full range of
physical values. As a rule, only use a <Multiplicator> value that is practical for the application!
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= [y Svstem AK1_R_
= (g AK1_R_
+ !’i Interfaces
#-&# Channels
B8 Tables
=B DASH_HO
+ !q Interfaces
=-&# Channels
+-1L Digital
+-0y Analog
+ it CaN-n
+- B Event
#1201 Time
+ B Oytput

] Calc:
33 Brakebal

B .

] Parameter | [ata type ]

Calibration

Walue f{x]

55,20

Calchulation formula

Bule of thiee

ffd Formulatype

|[ﬂd]ﬁ[ﬂd+ﬂ5]*1 oo

Graph Member of group

Show Graph
[ start

i I Temperatures
Displa
" _y. ! e | | [ Pressures

CIDampers
[ Damp Speed

7.1.2 Triggering an alarm channel when Oil pressure is low

Under hard braking or cornering engine Oil pressure can suddenly drop and seriously damage an
engine. If this occurs the driver should be warned by a dashboard alarm. With the engine on idle
the Oil pressure is usually low but is of no significance as the engine is under no load. A Calc
channel can be used to only trigger a low oil pressure warning when a genuinely problematic
situation is occurring.

Channel #2 (RPM) and Channel #3 (Oil pressure) are read from the CAN bus. A channel is
calculated that has the value of “1” when the engine is above 3000rpm AND the Oil pressure is
below 1 bar, otherwise the Calc-channel has a value of “0”. An alarm channel will use this Calc
channel as its trigger, turning on warning LED’s when a dangerous low oil pressure event
happens (Refer to Alarms).

The Calculation formula entered is: (#2<1)&&(#3>3000)

=12, Sustem AK1_Fi_
-Gy AK1_Fi_

General Analyse ]F‘arameter] Data type]

+ Ly Interfaces Calibration
+-B# Channels
+-Bf Tables alue f[=) Multiplicator Digits Offset
--E8 DASH_HO Rule of three

+ !q Interfaces 0.0 =N * 0
=L Channels 0ld Eormulatype

#-MIL Digital

#- A, Analog Calclulation formula

-t CAN-n ‘[312(1]&&[#3)3000]

* Event

1zt Time Graph Member of group

=+ Output Er—

i o Grapl
a ' Eulunl [ Start [ Dampers
= alc
. [ Temperatures [ Damp Speed
33 Brakebal By [ Pressures [CIRal
; coo | macc FIPich

A <Multiplicator> of 1 is entered as the channel can only have the values of 0 or 1 and therefore a
resolution of 1 is appropriate. The <Offset> value can remain at the default value of "0".

L

N s
'@~
- ~

= <Multiplicator> should always be 1!

When a calculated channel is created to give a Boolean output (0 or 1), the
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7.1.3 Calculation of Fuel Consumption (Reset value when display is powererd off)

Using a fuel injector counter signal #Fuelcons, the total fuel injected to the engine can be
calculated by the 2D Dash. It is already known that a single injector pulse deposits 0.032768 litres
of fuel into the engine.

The Calculation formula entered is: sum(if(der(#Fuelcons)<0,0.032768,0)))

In this formula the derivation of the injector counter signal (#Fuelcons) is calculated. If that
calculation turns negative, 0.032768 litres of fuel (depending on the injector signal) are added to
the result so far. This is an accumulative calculation that will continue to increase in value until the
engine is turned off.

For this calculation, removing the power supply from the 2D Dash will cause the calculation
channel will start again from zero.

~ channel number, e.g. #35. This is a powerful feature as the calculation will continue to
] ~ work correctly if the channel position changes within the Can-In area of the 2D Dash.

Ld

\é, It is also possible to enter the actual channel name, e.g. #Fuelcons, instead of the

-

7.1.4 Calculation of Fuel Consumption (Reset value via Button F3 in the program
Winit)
Following a similar principle to the previous example, this formula provides a different method of

resetting the fuel consumption value. This example formula will maintain the previous session
value of Fuel consumption, even after power has been switched off!

The Calculation formula entered is: m1=m1+(if(der(#Fuelcons)<0,0.032768,0)))

The calculation occurs the same as before, only in this case the result is stored in the dashboard
as long as it is not reset by the program Winit. Reset is performed using the button <F3> or
<Empty>, as shown below. Performing this action will also reset any stored Laptime data from
inside the 2D Dash!

General | Channels | Status ] Memory ] Version ] Communication ] Operation modes | Debug ] Dashboard | Realtime clock ]

Loggemame DASHMI Empty [F3) R es et
Memory Memory

Total size 15.88 MB

Used 15.88 MB —_ Here!
Free 0.00MB <> 0%

I ) 5

N kg

em

B e w5 6w w5

T able

22
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7.1.5 Calculate the driven mileage (Reset in Winit via button F3)

Another example of using an accumulative calculation channel is explained below. Here the
vehicle speed reference channel is used to determine the distance travelled during a session.
The Calculation formula entered is: m1=m1+(#Speed*3.6/Samplingrate)

The speed signal is multiplied by 3.6 and divided by the channel sampling rate to have a signal
per second in meters. The accumulated value of distance travelled is measured in metres, and
stored in the variable m1. As in the previous example, Reset is performed using the button <F3>
or <Empty> within the 2D program Winlt.

7.1.6 Calculate the driven mileage (Permanent accumulation)

Alternatively by using the variables p1 and p2, the driven mileage calculation can be permanently
accumulated through the life of the vehicle (not resettable).
The Calculation formula entered is: p1=p1+(#Speed*3.6/Samplingrate)

7.1.7 Count the number of detonations in arun

The channel #Deto has a value of 1 when detonation occurs and 0 when the engine runs
smoothly. The total value of detonation events are counted with the help of the variable m1.
The Calculation formula entered is: m1=(m1+#Deto)

7.1.8 Reset variable m1 via Button

Instead of connection to a PC, then using 2D program Winlt to reset the value of m1, an external
button (Analog channel) can be used to reset the calculation value while on track. For this to work,
an additional Calculation channel is created as follows.

The Calculation formula entered is: if(#ANA1<2500,m1=0,0)

The analogue signal of channel #ANAL is continuously checked, if its value drops below 2500
digits (short circuit to GND), the variable m1 is reset to 0. In this example an analog signal was
used to reset the value of m1, however CAN or Digital channels can also be used for this!

7.1.9 Counting the number of samples

If you require to count the number of samples, the Calculation formula entered is: x+1
At every sample point, 1 is added to the previous value of x. this process continues until power is
removed from the 2D Dash.

Variable x will be set to 0 after the Dash is unpowered. Variable x represents the
channel value of the previous sample.

~ Empty(F3) in Winit.
Variables pl and p2 keep the last value after power off and cannot be erased. They
should be used for example as distance counter or lifetime counter.

‘@’ Variables m1 ...m6 keep the last value after power off and can be erased by pressing
=
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7.2 Calculation functions of the 2D DASH

Calculation channels are generated by the combination of a <Multiplicator>, <Offset>, one or
more data channels AND the use of standard mathematical or logical functions. The following
functions can be used as entries to a Calc channel inside the 2D Dash:

Standard arithmetic functions:
+ (add), - (subtract), * (multiply), / (divide), % (modulo)

Extended arithmetic functions:
A (exponential), sqrt() (square root), In() (natural logarithm), log10() (base 10 logarithm), abs()
(absolute value), der() (derivate), sum() (summation).

Comparative functions:
< (less than), <= (less than or equal to), > (greater than), >= (greater than or equal to),
== (equal to)

Binary functions:
& (binary AND), | (binary OR)

Logical functions:
&& (logical AND), || (logical OR), !( logical not), ~( binary not)

Basic Trigonometric functions:
rad(), deg(), sig(), sin(), cos(), tan()

Complex Trigonometric functions:
asin(), acos(), atan(), dsin(), dcos(), dtan(), dasin(), dacos(), datan()

Min-max functions:

min(#x,#y) - calculated channel is the minimum of channel x and y

max (#x,#y) - calculated channel is the maximum of channel x and y

hmin(#x,t) - calculated channel holds the minimum of channel x for a time t in seconds
hmax(#x,t) - calculated channel holds the maximum of channel x for a time t in seconds

Conditional function:

if(defined logical condition, value if true, value if false) - a logical function is defined using one
or more data channel, if function has a different value depending on the function being TRUE or
FALSE.

Non-linear functions:

tab(table number, #channel or formula with channel) - using a customised lookup table loaded
to the 2D Dash, a data channel (or formula with channel) is compared to the table to generate the
corresponding value. This is used where a non-linear relationship exists between variables.

Filter functions:
flt(#channel, time in sec) - a moving average filter to smooth the data of a channel
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8 The Alarm function

- undesirable events as the occur on the vehicle. Many options exist to create user-

~

Ld

\ é, An Alarm-channel is intended to alert the driver or rider about significant or

-

defined Alarms depending on the value of one or more channels.

Three types of alarm are available as shown below.

1 <Flashing LED's> 2 <QOutput Channel to Activate>
for shift lights and lamp illuminates to make alert
emergency alarm

<LED BI>
<LED Gr1>
<LED Gr2>
<LED Rd>

<LED_Or>

3 <Text to Show>
Channel name and
user-defined text is displayed

8.1 Defining an Alarm Channel

Select an available alarm channel, the number of alarm channels will be depending on what type
of 2D Dash you are using.
After choosing an available channel, the following actions are required:

e Select the tab <General>, and tick the <Channel switched on> box as shown below.

¢ No actions are required inside the tab <Analysis>.

e Select the tab <Parameter>, choose from the many options that exist inside this tab. Each
option is explained below.

e No actions are required inside the tab <Data type>.
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I Analysis I Parameter I Data type I

General | Analysis Parameter IData typel

|ALARMH

—
—

Name
Dimension
Short cut

Channel-Type Alarm

Channel-tode

Tumed on

5 e

Samplingrate

Samplingrate (Hz) 50 =
Resolution 16 bit

Parameter

Tumed on v

Compare function m

Alarm threshold '10—
Channel to check
Channel to show W

Minimurn alarm active time
Minimal duration to show alaim
Maximal duration to show alarm
Text to show Fuel pres low

Output channel to activate

Flashing LEDs

The following parameters must be defined according to the requirements of the alarm channel you
are creating. The image above illustrates the appearance of the Alarm options menu.

<Samplingrate>

<Compare function>

<Alarm threshold>

<Channel to check>

<Channel to show>

<Minimum alarm active time>
<Minimal duration to show
alarm>

<Maximal duration to show
alarm>

<Text to show>

<Output channel to activate>

<Flashing LED's>

Sets the amount of checks of the alarm condition per second

Sets how the input channel for the alarm will be checked
with the constant

Is the threshold value used to trigger the alarm

The channel to be checked for the alarm condition(s)

The channel value that will be shown when warning is
displayed

Defines a threshold time in milliseconds that the alarm
condition has to be active before warnings are shown.

Is the duration the warning will be shown even if the alarm
condition is not valid anymore.

Is the maximum duration the warning will be shown even if
the alarm condition is still valid. The alarm will be retriggered
again if the alarm condition becomes valid again.

The entered text will be displayed on screen while the alarm
is active.

From the dropdown box, many available output channels (in
the form of LED's)

Top LED's of the Dash (normally used for shift lights) will
flash while the alarm is active.
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‘@’ To show warnings for as long as the alarm condition is active, the duration time has to

« besettoO.
-

8.1.1 Example - Displaying an alarm when Oil pressure is low

If Oil pressure drops below 1 bar for more than 0.5 seconds with the engine RPM above 3000rpm,
an alarm is to be displayed via a blue LED and a warning message shown for at least 1 second,
on permanent error it is to be released after 15 seconds.

To trigger the alarm channel only when the dangerous low oil pressure event is happening, a
Calc-channel is used to trigger the alarm function (Refer to the Calc channel example in Section
7.1.2 Triggering an alarm channel when Oil pressure is low).

For this example, the following actions were taken:
<Turned on> - ticked, make sure this is ALWAYS TICKED!
<Compare function> - ">" is selected so alarm will activate if the <Channel to check> has a
value ABOVE the <Alarm threshold> value
<Alarm Threshold> - "0.000" entered, alarm will activate when checked channel rises above this
<Channel to check> - Calc channel for low oil pressure is selected, the value of this channel is
compared to the <Alarm threshold> according to the <Compare function>

When the low oil pressure event occurs, the value generated by the Low Oil Pressure Calc
channel is compared to the <Alarm threshold> according to the selected criteria (>, >=, etc). In
this example, these options are selected so the alarm will activate when the value of the Calc
channel rises above 0 (true).

l Drata type I
Samplingrate
Samplingrate [Hz) 25 j
Rezolution 16 kit
Pararneter
Turned on v
Compare function m
Alarm threshold 0.000
Channel to check m
Minimum alarm active time 500 ms
Minimal duration to show alarm ’W s
Maximal duration to show alarm IW s
Teut ta shaw WWaming
Output channel to activate ,W‘
Flazhing LED's v
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As shown by the image above, additional options exist for the alarm channel definition. These
options define how (and for how long) the alarm function will be displayed to the driver.

<Minimum alarm active time> - 500ms, alarm event must occur for 0.5 seconds before the
alarm will become visible on the display

<Minimal duration to show alarm> - 1000ms, an activated alarm will be displayed for a
minimum of 1.0 seconds, even if the alarm is no longer
valid!

<Text to show> - "Warning" is displayed on the Dash while the alarm is active

<OQutput channel to activate> - "124 LED_BI", blue LED at side-of-dash will become illuminated

<Flashing LED's> - this alarm is very important so LED's will flash to provide extra alert to driver

8.2 Alarm protocol for the AlStat Event Channel

Every alarm channel can be sent outside the 2D Dash to an external logging device via the CAN
bus. This enables the system to record every different alarm states experienced at the 2D Dash.
Using this function you can monitor the alarm messages given to the driver after a download.

Every channel has a 8 bit message where different Bits are turned on if the alarm is triggered.
Each <Bit> of the AlStat channel have the following meanings.

Bit 1 Alarm channel is turned on

Bit 2 Alarm has a text output to show on the matrix if an alarm is active

Bit 3 Upper LED’s will blink if an alarm is active

Bit 4 Right hand side LED’s will be turned on if an alarm is active

Bit 5 Alarm is confirmed by a pressed button, alarm is oppressed until next triggering

Bit 6 Alarm is oppressed due to timeout

Bit 7 Alarm is given and alarm is showing on display if not suppressed by timeout or button
Bit 8 Alarm is triggered and shown
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9 The Table function

L
:@: A table enables the transform of a linear input into a nonlinear output. To each input
~ Vvalue an output value is assigned according to the entries of the predefined table.

-

-

9.1 How to choose a table via Winlt

To explain the Table function, the value of a CAN channel will be transformed by a selected table.

e A CAN channel is selected (see Figure below)

e Select the tab <General>, choose <Use Table> and select the table you want to use
from the drop down list on the right (in the figure below the table is called <L5_GAET>)

e To confirm the modifications, click the button <Apply>

E = System ALCF RS ~| General |Andyse| Parameter | Data type |
Yy Interfaces
@ B Channels
+ B Tables
= B8 DASH_HQ Name [Water
# Yy Interfaces Dinention 'C_
=-&# Channels
=) fift CAN Short cut |
=@ CAN
Ft% 01 SPEED
Channel-Type CAN In
7ot 04 Laptime ChannelMode
7ot 05 unknown Becoang ‘
Fit 06 unknown Use table ILS_GAET ,] Channel-Status
Ft 07 unknown Audo zeio \ifh <k Alas
7t 08 unknown Alarm enabled \Wa
75t 09 unknown Enordrfo enabled \
F% 10 unknown I

3t 11 unknown User
75t 12 unknown
it 13 unknown
5t 14 unknown 15 MUX chiznn
7t 15 unknown
Fit 16 unknown
fot 17 unknown

AT

9.2 Types of tables

9.2.1 Fix

L
:@: 6 fixed tables can be saved into the permanent memory of the dashboard and can be
~ assigned to any input channel.
-

-

2D delivers a set of predefined tables in the folder Race xx.y/System/Tables. For examples of
creating user defined tables refer to Section 12 Special Dashboard functions.
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To save a table into the display click onto <Load> and choose the table in the explorer window.

= g System Ad
+ fg A
- BB DasH_HE Mame Empty
+ !q Interfaces Type Loadable ROM
+-B# Channels -
B8 Tables Max. Entries 4096
-8 Fin Current Entries 1]
ﬂ Empty R
ﬂ Erply Entry size 16
ﬂ Empty Uszage count 1]
¥ Emply
ﬂ Empty .
ﬂ Erply Multiplicator 0.1000

Offset 0.0000
Load | | |

Suchen in: |l’f} Tables j |‘j( Ed-

El Gear.thl El 1rz_200_Tyre. kbl El 1R3_10C.thl

El Gear_brw,thl El 1Rz_200_Tyre_16b.thl Bl IR3_105.thl

El GEAR_EFI.tbI El irz_700.thi El ra10C16.thl

Bl Gear_ho.thl Bl irz_7o0carbonicb.thl Bl thi

El gearcale.thl El rR3_2T16.thl El re10C16.th

Bl Gearfbmw. kbl El ra_2T.thl El Ire10516.thl

< | >

Dateiname:  [IRF10516
D ateityp: |Text-TabIefiIes j Abbrechen

To show the graph of the table click onto >Show>

Fle Edt View Help

D ERo +]RXSP

Tables12_7096 105 it " 11, Vlus - X7 61000+ 0.0960 | Tabicentries _____» X]
o0 o i R
sss26 Digis  Liealy | Vales 4
e 0 o 0 =
P ! g
aizas 2 0
3 0
i 0
20478 : e
6 0
20000 7 0
// H 8
9 0
7e25 5 o
n 0
Tea087 12 0
2 0
1 0
sesse / i e
18 0
w5210 /7 7 0
/ 18 0
1 0
sonss 7 x 0
S 2 0
E 2 0
/ S o
b 0
o e ’ * o
H / % 0
= w21 7 i
/ = 0
] 0
w473 s e
/ 31 i
0125 2 0

247701

/ kS o1

/ ES o1

04317 ¥ o1
E o1

/ 3 a1

2080 / = o
il o1

2177 / 2 a1

173898 5
4
120422 47

43 01

0478 & o
/ 51 01
wa730 3 o
/ 53 01
54 01
S men mew ww mm  wmm vme  wa | mws  mme  men aen mom  wme an S ol

oigis x 1 ot 2

< ]

To erase the table of the display memory click <Unload>
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9.2.2 Recorded

9.2.2.1 Gap
L

N Vs
. @ ~ The Gap-table contains the Section times for every 32 meters in the fastest lap.

- ~
—
-

9.2.2.2 Laptime
L

N s
- @: The Laptime-table contains all the laptimes received by the display.

-

=
9.2.3 String STR1,STR2

L
‘@: The String-tables contain predefined messages which can be put onto the display as
> ~ warnings or driver information.

-

-

Be aware that there are differences when using string tables with a CAN channel or with the DIAG
function. E.g when the channel value is 1 it will show “Pitlane” as the channel uses the Index of
the table, but when the DIAG function is used and the channel value is 1 it will show “Start” as this
uses the Digits to show the string value.

2 TablEd - CARACE2013.0\System\Tables\... [ || B [[wE3a]
File Edit View Help

D& E| | L=

Table Entries & X
s it R

Digits Index Walues

1 0 START

pd 1 PIT LANE

3 2 Warning

4 3 TH Warning

5 4 Less 1L

[ 5 Less S00ce
Ready Digit 1 |Linear 0 |VWalue 0.0000
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10 Special format functions

10.1 Format Functions - BigDash

Many areas of the 2D Dash can be formatted according to the units or scaling of the associated
data channel. The output areas of the 2D BigDash are summarised below. Many of the formats
listed in the following pages are also existing inside the MidiDash and MiniDash!

Pos 4

<Use format function>and choose the desired <format function> in the drop down

\@, To activate fixed formats, go to <Parameter> in the input mask, tick the box
= box (as shown below).

Pos 1
Dimension | Description
none Shows channel dimensions like set on tab parameter with no unit; can be used for
any channel type
rpm Shows channel dimensions like set on tab parameter + unit “rom” ; can be used

for any RPM channel
K Shows channel dimensions like set on tab parameter + unit “k” ; can be used for
any distance channel
Shows channel dimensions like set on tab parameter + unit “m” ; can be used for
any distance channel
Shows channel dimensions like set on tab parameter + unit “km” ; can be used for
any distance channel

m

km
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Pos 2
 Dimension | Description
Shows channel dimensions like set on tab parameter with no unit, maximum
none o :
4digits are displayed ; can be used for any channel type
LAP Shows channel dimensions like set on tab parameter + unit “Lap” , maximum
4digits are displayed ;should be used for channel Lapcnt
Shows channel dimensions like set on tab parameter + unit “PO” , maximum
PO o . . X
4digits are displayed ;can be used for any oil pressure channel
LAPTIM Shows channel dimensions mm:ss.hh + unit “LAP TIME” ; can be used for any
timing channel (GAP, Laptime, Sectiontime, Laptime_run)
Shows channel dimensions like set on tab parameter + unit “FUEL” , maximum
FUEL . )
4digits are displayed ;can be used for any fuel level channel
Shows current time in dimensions hh:mm + unit “TIME” ; display output is
TIME .
independent of channel
v Shows channel dimensions like set on tab parameter + unit “V” , maximum
4digits are displayed ;can be used for any speed channel
Shows channel dimensions like set on tab parameter + unit “MIN” , maximum
MIN o . .
4digits are displayed ;can be used for any channel
Shows channel dimensions like set on tab parameter + unit “VMIN” , maximum
VMIN g X .
4digits are displayed ;can be used for any speed channel
= Shows channel dimensions like set on tab parameter + unit “F” , maximum
4digits are displayed ;can be used for any channel
R Shows channel dimensions like set on tab parameter + unit “R” , maximum
4digits are displayed ;can be used for any channel
Pos 3

Dimension Description

Shows channel dimensions like set on tab parameter with no unit, maximum
none g ;
4digits are displayed ; can be used for any channel type
U Shows channel dimensions like set on tab parameter + unit “U” , maximum
4digits are displayed ;can be used for any voltage channel
UB Shows channel dimensions like set on tab parameter + unit “UB” , maximum
4digits are displayed ;can be used for any battery voltage channel
Vv Shows channel dimensions like set on tab parameter + unit “V” , maximum
4digits are displayed ;can be used for any speed channel
Shows channel dimensions like set on tab parameter + unit “MAX” , maximum
MAX g ) :
4digits are displayed ;can be used for any channel
Shows channel dimensions like set on tab parameter + unit “VMAX” , maximum
VMAX g X
4digits are displayed ;can be used for any speed channel
Shows channel dimensions mm:ss.hnh + unit “BEST” ; should be used for
BEST T . : .
— channel Laptime to show the best laptime since power up
Shows channel dimensions ss.h + unit “GAP” ; should be used for channel GAP
GAP_T : . i ;
— to show the time difference to the best laptime since power up
Shows channel dimensions like set on tab parameter + unit “F” , maximum
F g . i
4digits are displayed ;can be used for any channel
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Shows channel dimensions like set on tab parameter + unit “R” , maximum

A 4digits are displayed ;can be used for any channel
Shows channel dimensions like set on tab parameter + unit “PF” , maximum
PF . .
4digits are displayed ;can be used for any fuel pressure channel
™w Shows channel dimensions like set on tab parameter + unit “TW” , maximum
4digits are displayed ;can be used for any water temperature channel
Shows channel dimensions like set on tab parameter + unit “TOTAL” , maximum
TOTAL . .
4digits are displayed ;can be used for any channel
Shows channel dimensions like set on tab parameter + unit “BEST” , maximum
BEST . ) )
4digits are displayed ;can be used for any channel
Pos 4
' Dimension | Description
none Shows only pre dot channel values with no unit, maximum 3digits are displayed ;
can be used for any channel type
min Shows only pre dot channel values + unit “min”, maximum 3digits are displayed ;
can be used for any channel type
moh Shows only pre dot channel values + unit “mph”, maximum 3digits are displayed ;
P can be used for any speed channel
km/h Shows only pre dot channel values + unit “km/h”, maximum 3digits are displayed ;
can be used for any speed channel
Shows only pre dot channel values + unit “LAP”, maximum 3digits are displayed ;
LAP
should be used for channel Lapcnt
Gear Shows only pre dot channel values + unit “Gear”, maximum 1digit is displayed ;
can be used for any gear channel
SPEED Shows only pre dot channel values + unit “SPEED”, maximum 3digits are

displayed ; can be used for any speed channel
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11 Setting properties of the 2D Dash with 2 buttons
11.1 Setting BigDash with 2 buttons

L
‘@’ Various settings of the BigDash can be made without a connected computer, but by

S 3 using 2 connected buttons on the dash.

-

In order to use the 2 input buttons they have to be activated via Winit as shown below.

=B !?:ShH BigDash.LDD N & Hecm[l]n Name ISamplilMultiplicatorIDigits IIJFFset
- Interfaces T
5 t" Channals 52 [T] Laptime 2008 8,805 8829 8,000
55 [7] Sectime 2008 0,00 39483 8,00
64 AlStat 2008 1,00 [§] 8,00
65 [Tl Switch 25 1,008 [§] 8,00
66 T Dpiagt 25 1,08 0 0,00
67 [T Dpiag2 1,008 (] 8,088
“ ; BT
B 55 Diag1 69 X BUTTONH2 1,00000 8 9, 00000
7 Diag? 71 1,000 0 0,000
-8 68 BUTTON#1 {74 CPU_Load 1,08 [ 9,008
..mm 69 BUTTON#2 g =
e 7 Status 1,000 0 0,000
-8 72 CPU_Load < ii
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11.1.1 BigbDash Menu structure

The following picture shows the menu structure of the 2D Dash.
Button 1 - is used to browse vertically, to change values and confirm actions
Button 2 - is used to browse vertically in the submenus

DI-DASH
| | |
Output  Pages Menu Pagel Menu Page 2
1,2,3 LAP, INFO DASH SETUP
| |
LAP# Countdown VALUE SET

11.1.1.1 LAP#
Shows the number of driven laps with elapsed time and fastest laptime.

11.1.1.2 Countdown
Start and stop the countdown by pressing button 1.

11.1.1.3 Value

\é, The main properties of the 2D DASH are set in the submenu “Value”. Choose the

L4

~ value to be set and jump to submenu “SET” to change the value. To change time and
~

5 date, set to zero and reset the dash keep button 1 pressed for 5 seconds.

-

The following values can be changed:

Dash Modes - Race, Endurance, Road, Delta Sections
Time - current time in the 2D DASH

Date - current date in the 2D DASH

Flash Brightness - sets the luminosity of the LED’s
Countdown - start time of the Countdown

Set to zero - sets all “Autozero” channels to 0

Reset Dash - reset the 2D Dash to factory default settings

If the 2D DASH is set back to factory defaults, all previous settings will be lost ! The
display cannot be set up by the buttons as button 2 is deactivated by default.
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12 Special Dashboard functions

12.1 Gear-dependent shift light settings

1
‘@’ The gearshift lights (LED's) of the 2D Dash can be switched on at different RPM
£ \f ~ values according to the gear that is selected.
-

Required Channels
To make this setting, the dashboard must have access to valid data channels for:

e Engine RPM

o Selected Gear (either calculated or measured directly from a gearbox sensor)

-

L
:@: If there is no available channel for selected gear, this can be calculated from wheel
~ speed and RPM. See Chapter 12.2.
-
It is important that whatever the method of determining its value, the selected gear data channel
must be represented by whole numbers (integers) where 0 = neutral, 6 = 6™ ,etc.

-

Step 1: Create a Lookup Table
A lookup table must be produced to define the RPM value at which the final (highest) shift light will
switch on at the Dash for each gear.

The required actions are as follows:
e Open the 2D program "TablEd.exe”, located inside the Race_xx.y installation folder
e Click "New” to open the “Create Table” Window (as shown below)
e The Gear and RPM values are entered in the areas shown below

iy TablEd Yersion 2009.7.16.1 = = |
File Edit View Help

FE EEo x4+ | R & T

| Table Entries & x|
o A R

Digits Linearly Values

Create Table x|

Digits. Walues dec.
T ImUUU I l % const fil I(“ linearly
NEW 50 14500 € Function

150 14750
250 15000 © diseret val. ' strings [ oit

350 15500
<50 15750 Table entrys 1024
550 16000

~Input Yalue

1023 16000 m—
<= Clidhere to add a nev i == Value entry area _

I~ entrys as physical walue

Min ID M |5

[~ Table Inde:x

Gear R P M idhe= (wal - OFFs.) * MUL [ Div.

Multipl.  Divisor  Offset

Values Values = [ =
here' here' _l:\i;b;a:{:l:[\dx] * MulE. + Offset

rMultiplicator Offset

Tebie name | [ shft_RPm |80 |E | [°

[[insertitem | [ peleteitem | [ oK | [ cancel

e Ensure the "Create Type" field is set to “const fill”
e Setthe "Table entrys" field to “1024”

e Setthe "Value entry" area to "1024"

e Set the “Multiplicator” field to "1"
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¢ Name the table in the "Table Name" field, e.g. "Shft RPM", then click “OK”
Next go to “File” and click “Save” to permanently store this table inside your computer

e To correctly save the table, save the file with the same name as defined above,
e.g.”Shft_RPM’, AND BE SURE OF THE DIRECTORY INTO WHICH IT IS SAVED.

L
:@: The defined table is used to assign the relationship between the selected gear and the

W RPM value that the dash must display on the shift lights for each gear.
-

-

However to make this function operate correctly it is necessary to modify gear input values, as
shown by the example below. The table on the left side shows the RPM values that gear shift
should occur for each gear. The table on the right shows the Table Inputs that are required to
achieve the Desired Settings shown on the left.

Desired Settings Table Inputs
Selected Gear SHIFT RPM Digits Value Dec

0 10000 0 10000
1 14500 50 14500
2 14750 150 14750
3 15000 250 15000
4 15500 350 15500
5 15750 450 15750
6 16000 550 16000

1023 16000

Inputting the gear values (under column digits) improves the effectiveness of this dashboard
configuration. Once the table inputs are defined and the table is saved, it can be viewed as shown
below.

omavamon-ool k|,
gl

z

g

g

g

ID3= (it -03 %1 41, Walue = X * 1.0000 + 0.0000

L
|2

nnnnn

nnnnn

nnnnn

This is the data table from which the Dash will determine what RPM values to switch on the shift
lights when a gear is selected.
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Step 2: Load Table to the Dash

Next the defined table must be loaded to the 2D Dash. This is performed in the 2D program Winlt
by the following actions:
o Select the node “Tables” from the system tree
e Expand the “Fix” section within the “Tables” node
e Select any of the 6 spaces available for loading tables, but be sure not to select a space
that is already being used for another dash function! Remember which space number is
chosen as this is important later!
e Click <Load from disk> on the main window

Fle Logger Graphic Calbration Specials Options Help

MEM a ;’g
= eabed- & iR
BB DASH_HD [DashMauMZLDD]
-y Intertaces
BB Channels Hame Shit_APM
AN Digieal Number 4
A, Anzlog Tope Loadsble ROM
R Man Enties 4038
= et
it Time Current Entiss 1024
= (it Eniry size 16
Cale Usage count 0
Alam
1 Count
& E Tables Muipler 1,0000
B Offsst 0.0000
B 1 Twh2Dash
B 2Tz Load fomdisk | Savewdsh |
B a1an2
- T gon | s |
1B Sheaal:
-8 BEmply
BA Recorded
[&] sting

o Locate the directory into which the “Shft_RPM” table was saved
o Select the table “Shft_RPM” and click <Open>

Fle Logger Graphic Calbration SDema\s Options  Help

MEM
LD Feapsd--| O EiF e @
= . DASH_HO  [Dash Matthd2 LOD]
1} etanes Name Shit_RPM ‘
L Digial MNurmber 4
s C—— a1
i [ < ACER (C) RSl S 3=
i @ Desktop
g () My Documents
4 My Computer
-
& 'SD/MME[D]
EgTables (& Acer Ciystal Eye Webcam
-8 Fis () Shared Documents
B 1 TwM2Dash aced () My Documents
B 2 rwmzag 0 My Network Places
B 21aM2
g% File name: | Open |
'Eizg‘jw Files of tppe: [ Test Tablefies | Cancel
String 4
N Si¥ e
. Now the table is correctly defined, and loaded to the Dash. It can now be used within a
-\~ calculation channel.
—
-
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Step 3: Configuration of Calculation Channel

L
:@’ Next a Calculation channel is defined, this is the channel that will be used as the data

3 input for the 2D Dash shift lights. This must be made to correctly operate with the
5 Selected Gear Table that was loaded to the Dash.

-

The function of the CALC Channel is complex as it will:
e Sample the currently selected gear of the vehicle
o Determine the required RPM shift value from the loaded table for the selected gear
e Compare the RPM shift value to the current engine RPM
e Generate a fixed point number which can be used to control the shift lights

The following actions are required for making the CALC Channel setting:

Expand the node “Calc” from the system tree of the 2D Dash by clicking “+”

Select one of the 12 available Calc channels; make sure it is not already being used!
Under the tab “General”, assign a name to the channel, e.g. “GearSft”

Also check the box “Turned on” to activate the channel

Fils Logger Graphic Calbration Sp

nmm&aﬂwmww%mmﬂ%@m

[E Susten Mote2 General | Analyse | Perameter | Datatype |

5B LaFMol
5 Interfaes
L Channels I ——
& o Geardit
@ Molo2
? 5 Interfaes
e Channeh
- Tables
= EH DASH HO
Ly Interfaces
L Channels
AN Digitsl i
A\ Analog (]
it CON =i
o Event I
e Time I
= Ouput o
B Calc o
B 335w_Pag (i
[ 2:0r_L x|
| 35LaF FaL =
=
| 37 GearCak Fitgict sl I
| 305k HicE peramet (]
[ 99 5ta
[ 40caLcus
[ «1cowcus
| s2caLcann
B 4acalcan
[&l 44 corcmz
Blam
14 Count
B Tables

Apoly
e Under the tab <Analyse>, set the field “multiplier” to "1" and “offset” to "0"

In the tab <Parameter>, the formula for the Calc Channel is defined as follows:
¢ In the field “Calculation formula” the channel formula with the following format is entered
“(<RPM> /(tab(<shift table position>,(< gear>)*100)))*10000”
Notes:
<RPM?>, insert the channel containing the engine RPM Data, e.g. #03
<shift table position>, input the position number of the saved table, e.g. 4
<gear>, insert the channel containing the selected gear data, e.g. #37

In this example the input formula was “(#03/(tab(4,(#37)*100)))*10000".

2D Dash Display Manual: Big / Midi / Mini page 56 / 69



& w=

n2D Debus & Diebold Melsysteme GmbH  Alte Karlsruher Str.8 76227 Karlsruhe
Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

The formula is initially a simple quotient between the measured RPM and the preset shift RPM for
the selected gear (from the loaded table). If the measured RPM is half of the shift RPM value, the
formula equals “0.5”. If the measured RPM is equal to the shift RPM, the formula equals “1”.

However the final stage of the calc channel involves the calculated number being multiplied by

10000. Therefore if the above values were true, 5000 and 10000 would be respectively generated
by the calc channel.

Finally the settings are made under the tab <Parameter>.
e Ensure that the Sampling rate selected is 50 Hz.
o No filter setting is necessary.
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Also under the tab <Data Type> ensure the “Digits Signed” box is NOT checked.

Fle Logger Graphic Calbration Spex
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This completes the configuration for the Calculation channel.
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Step 4: Configuration of Dash Output
N Ly s
d @ Next the 2D Dash settings for the shift lights are defined.

- ~
=
The following actions are required:
e Select the calculation channel “GearSft” from the system tree

e Make aright mouse-click and select <Copy>

e Loar acuc.nmwmmm

© P55 31w 8 i B ¥ 0 e B i D
‘*J—B Gonwd Am—\u uwmatos | Dataips |

Vaka 1) Mkl

™ = .

[0t A e

Gragh

Show Gk

e Select “Output” from the Dash system tree, open the node “Page 1”
e Right click on top channel of Pagel, and select <Paste>. This assigns the calculation

channel data to the shift lights of page 1 of the Dash

Pl Logger Grophe Calbraton Soecds Optons Felp

\;Prfﬁ”_ﬁ"& ;'P?ﬁl'o“ﬂlt?gﬁ' QD

Vaka ) Mg

Next the settings of the shift lights are defined by selecting the tab <Additional>.
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Index Ualue
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The definition of rows 1-8 control the switch on values of shift lights 1-8. To illuminate shift light 8
when the predefined shift RPM has been reached for the selected gear, set the value of row 8 to
be "10000". This will make the final (right side) shift light illuminate when the correct shift RPM has
been reached for the current gear selected. The final 4 shift lights (rows 5-8) can be set to "10000"
to make all of these lights switch on to give a more clear gear-shift indication!

Alternatively, a good setting value for row 7 might be 9900 (99% of the maximum value 10000).
The remaining values of the lights can be set in a similar way, e.g. row 1 = 6000, row 2 = 7000,
row 3 = 8000, row 4 = 9000, row 5 = 9500, row 6 = 9750. The entered values can be adjusted to
give the correct RPM spacing from the optimal shift RPM.

Finally click <Apply> to complete the gear-specific shift light settings.

\é, Below a table shows the RPM values that occur when each shift light switches on for

. ~ example settings just explained. The table shows just how customisable each shift light

- ~

can be when the gear dependent shift light settings are used.

Selected RPM Values for Shift Light Switch

Gear 1 2 3 4 5 6 7 8

neutral 6000 | 7000 | 8000 | 9000 | 9500 | 9750 | 9900 | 10000
1 8700 | 10150 | 11600 | 13050 | 13775 | 14138 | 14355 | 14500
2 8850 | 10325 | 11800 | 13275 | 14013 | 14381 | 14603 | 14750
3 9000 | 10500 | 12000 | 13500 | 14250 | 14625 | 14850 | 15000
4 9300 | 10850 | 12400 | 13950 | 14725 | 15113 | 15345 | 15500
5 9450 | 11025 | 12600 | 14175 | 14963 | 15356 | 15593 | 15750
6 9600 | 11200 | 12800 | 14400 | 15200 | 15600 | 15840 | 16000
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12.2 Online Gear Calculation

The 2D Dash can be used to display the current gear selected by the transmission. In some cases
the gearbox of your vehicle is not fitted with a sensor to directly measure the selected gear
position.
\ e~ The 2D Big Dash is capable of accurately calculating the gear selected by your vehicle
. @~ at any moment, and can display this information to the driver or rider while they are

- ~

racing.

To determine the selected gear, the following actions must be taken:
o Create a Calculation channel to determine the overall gearing ratio of the vehicle as it is
driving
¢ Create a lookup table to establish the relationship between the calculated overall gearing
ratio and the selected gear number (1-6, 1-5, etc) of the vehicle

Step 1 Creating the Calculation channel

To start, a measured data channel must exist for engine RPM. Also a channel that varies
proportionally to the vehicle speed is required. Examples of such a channel include a direct
measurement of wheel speed (V_Rear), or a GPS speed channel (V_GPS).

Vehicle Speed Reference
Engine RPM

Vehicle Gearing Ratio =
\@/

=
To make the Calculation channel setting:
[}
[}
[}
[ ]

Using a GPS speed channel provides a more smooth-changing data trace with
undesired effects removed (locking, spinning, etc).

Expand the node “Calc” from the system tree of the 2D Dash by clicking “+”

Select one of the 12 available Calc channels; make sure it is not already being used!
Under the tab <General>, Assign a name to the channel, e.g. “C_Gear”

Also check the box “Turned on” to activate the channel
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Next under the tab <Analyse>, set “multiplier” to 1 and “offset” to 0
The Calculation formula must be defined with the form:
“tab(<lookup table position>,(<speed channel>/< RPM>)*10000)"

NOTES:

The <lookup table position> must be defined in the calculation so that the dash understands
where to find the correct selected gear values. At this stage the lookup table has not been defined
or loaded to the dashboard. These steps will be explained after this calculation channel, so for
now consider the lookup table position as equal to “1”.

The <speed channel> that is entered is the CAN In channel number of the speed reference you
want to use in the calculation (e.g. RPMSprkt, V_Rear, V_GPS). In this example “#04” is entered
to represent "RPMSprkt", as used for the setting of the Moto2 gear calculation.

Into the field <RPM> you must input the CAN In channel number for your engines measured RPM
value. In this example “(#22)” is entered to the calculation formula.

The result of the calculation is most likely to be a number between 0 and 1, e.g. 0.3854. To
represent such a number in the datalogger, and also to generate the lookup table, it easier to use
full numbers (integers). Therefore the result of the calculation is multiplied by 10000 to instead
make a rounded number, e.g. 3854.

For this example, the exact input formula for the calculation is: tab(1,((#04)/(#22))*10000), as
shown below.
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Inside the tab <Parameter>, no filter is necessary.
Also under the tab <Data Type>, ensure the “Digits Signed” box is NOT checked.

This completes the configuration for the Calculation channel.
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Step 2 Defining the gearing ratios of the vehicle

« calculated vehicle gearing ratio and the gear that is selected when that gearing ratio is
~

8 made. Therefore you must know the gearing ratios of your vehicle before you can make
the table!

If you are using the gearbox output shaft as the speed reference for the gear ratio calculation (as
used for Moto2), and already know the gear ratios used by your vehicle, the generation of the
lookup table is relatively easy. If you are using the vehicle speed as the speed reference, the total
gearing ratio of the vehicle must be determined (including all speed reduction within the engine,
gearbox, and final drive sprockets or differential).

L4

\ @, The lookup table must be produced to define the precise relationship between the

The total gearing ratio of the engine is calculated for each gear by multiplying the primary gear
ratio by each selectable gear ratio. The results of these calculations are shown below in column 3.

The engines overall gear ratios (for each gear selected) have values between 0 and 1. By
multiplying by 10000 the gearing ratio can be expressed as whole numbers. This will make it
easier to construct the lookup table!

Gear Step | Gear Step Overall Gear Ratio Overall Gear
Name Ratio (Primary x Gear) Ratio x 10000
Primary 36/76 NA NA
Gear 1 15/39 0.1822 1822
Gear 2 16/32 0.2368 2368
Gear 3 18/30 0.2842 2842
Gear 4 18/26 0.3279 3279
Gear 5 23/30 0.3632 3632
Gear 6 24/29 0.3920 3920

If you do not know the gear ratios used, the 2D program Anna-Liza can be used to attain a good
approximation of the ratio between engine RPM and the speed reference you have used in your
formula for the calculation channel “C_Gear”. It is required that you make the first run of your
event with no gear displayed on the dash, during which data is recorded for engine RPM and the
speed reference channel you want to use.

\l./

L4

S After downloading the data from your first measurement you can use Anna-Liza to make
A\ an XY plot of engine RPM and the speed reference used for the gearing calculation,
= e.g. wheel speed. See example below.
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"I ny Gear ratio @Drive_Speed / @Drive_RPM

Read X and Y
values of cursor
position herel!

2D-TOZ2-08 | =weemssmsy T T = [221.36 [@Drive_Spesd) |16008 [(@D0rive_RPM) |Speed vs. RPM on gas

The above plot shows 6 distinctive straight lines, each demonstrating the 6 different gearing ratios
that occur when each gear of the vehicle is selected. If you move the cursor about the screen, the
X and Y values of the cursor position are viewable at the bottom of the screen (see above).

By placing the cursor on each of the gear ratio “trend lines”, exact values of engine RPM and
vehicle speed are shown at the bottom of the screen for each gear.

The ratios determined from the XY plot are shown below.

Overall Gear Overall Gear
Gear [ XValue | YValue Ratio Ratio x 100000
Gear 1 131.5 14362 0.00916 916
Gear 2 170.3 14733 0.01156 1156
Gear 3 203.3 14659 0.01387 1387
Gear 4 241.6 15122 0.01598 1598
Gear 5 276.0 15586 0.01771 1771
Gear 6 299.0 15640 0.01912 1912

By taking the vehicle speed (X Value) and dividing by the engine RPM (Y Value), the Overall Gear
Ratio of the vehicle is determined. As was previously explained, it is better to multiply the resulting
gear ratio by a large number, so it can be expressed as whole numbers in the lookup table. In this
example, using the vehicle speed (measured at driven wheel or by GPS), the gearing ratio is
multiplied by 100000. This is required because the overall gearing ratio you calculate using road
speed as the speed reference is much smaller in value.

It is important that the number you multiply by in determining the table input values
(e.g. 100000) is the same multiplication number used in the calculation channel!
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Step 3 Defining the lookup table
Before you make the lookup table you must be certain that:
e You have generated a calculation channel which will calculate the actual gearing ratio
used by the vehicle, and expresses the number as an integer (whole number)
e You have attained understanding of the overall gearing ratios used by the vehicle and can
predict accurately the value that will be made by the calculation channel when the vehicle
is racing

To assemble the lookup table:
o Open the 2D program “TablEd.exe”, found inside the Race_xx.y installation folder
e Click <New> to open the “Create Table” Window (as shown below)
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¢ In the column “Digits” you enter the threshold values for defining what selected gear will
be determined by the 2D Dash.
e In the column “Values dec” you enter the gear number that is selected when the
corresponding Digits are input to the lookup table
L
\@’ The values that you enter to the table are not the same as the values generated by the
% ~ calculation channel!

-
—
-

Instead the values are modified to equal the ‘middle point’ between each gear ratio (as generated
by the calculation channel). This gives increased reliability of the gear calculation function. The
modifications are necessary to ensure that the correct gear is displayed on the dash, even if the
calculated value of gear ratio varies slightly as the vehicle is racing.
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Examples are given below to further explain the process of making the table entry values. The
values you must enter to the table are highlighted in green.

Determining the table entry values for the Moto2 bike (speed reference = RPMSprkt).

Selected | Value generated Threshold values Required Table |Gear Value Entries

Gear by Calc Channel calculation Entries for Table
Neutral 0 0 0 0
Gear 1 1822 0.5%(1822-0) + 0 911 1
Gear 2 2368 0.5*(2368-1822) + 1822 2095 2
Gear 3 2842 0.5*(2842-2368) + 2368 2605 3
Gear 4 3279 0.5%(3279-2842) + 2842 3061 4
Gear 5 3632 0.5*(3632-3279) + 3279 3456 5
Gear 6 3920 0.5*(3920-3632) + 3632 3776 6

Max table value = 4096 4096 6

Determining the table entry values for another application (speed reference = V_Rear or V_GPS).

Selected | Value generated Threshold values Required Table |Gear Value Entries
Gear by Calc Channel calculation Entries for Table
Neutral 0 0 0 0
Gear 1 916 0.5*%(916-0) + 0 458 1
Gear 2 1156 0.5*%(1156-916) + 916 1036 2
Gear 3 1387 0.5*%(1387-1156) + 1156 1272 3
Gear 4 1598 0.5%(1598-1387) + 1387 1493 4
Gear 5 1771 0.5*%(1771-1598) + 1598 1685 5
Gear 6 1912 0.5%(1912-1771) + 1771 1842 6
Max table value = 4096 4096 6

In either case, the following settings are made to complete the lookup table:
"Create Type" is set to “const fill”

Set "Table entrys" to 4096

Set "value entry area" to 4096

Set “Multiplicator” to 1 and make “offset” equal to 0

Name the table in the "Table Name" field, e.g.’"GearCal’, then click “OK”

The table you have defined will then be viewable on the screen, as shown on the next page.
Before you can close the table editor you must follow the remaining instructions:
o Next goto “File” and click “Save” to permanently store this table in your computer
e Save the .tbl file with the same name e.g.’GearCal’, AND BE SURE TO REMEMBER THE
DIRECTORY TO WHICH IT IS SAVED.
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The lookup table generated for the Moto2 bike is shown below.

Fle Edt ¥iew Help

iDFEIER |+ ] R &¢

Tate: GoarCal2 0te (01 11, Ve =% 10000 + 60000 || Tatl Enties ® x|
° ! ! ! ! ! ! : : : : : bt R
57 : | i : | i : ' H : ' Digits Linearly Walues -
: : : : : : : : : : : il i [ £
54 H : 1 0 0
: : 2 i i
51 : : 3 i i
— 1 0 0
a8 5 i i
€ i i
45 7 i i
] i i
4z 3 i i
10 i i
38 11 i i
12 i i
. 13 i i
14 i i
33 15 [ [
" 16 il il
g 17 il il
g 15 i i
27
20 i i
21 i i
24 2 i i
4 23 i i
—— 2 i i
s S i i
2% i i
77 i i
e ' : 3 0 0
; : 23 i i
2 : : 0 i i
R 3 i i
08 2 i i
B i i
06 EL o o
® [ [
03 ® 0 0
B Erd il il
o 341333 682667 1024 136533 1706 67 2048 2389.33 273067 3072 341333 3754 67 4096 gg g g
Digts an i i 1
Fle Edt Yiew Help
DEEHEDo [+ X872
Table: GearCai2 DX= (digit -0) * 1 71, Value = X * 1.0000 + 0.0000 [ Tabie Eries ® x|
& - - : : : . - - - - - i i R
FE - Digts Lineay  Values -
0 0 i :’
FYy - 1 i i
2 i i
FYY 3 i i
— 4 i i
Py - : 5 i i
6 i i
P - 7 i i
g i i
PPy - 3 il il
10 il il
sl -_— 11 [ [
12 il il
PP 13 i i
14 i i
33 15 i i
N 16 i i
g 4 7 i i
E 18 i i
______ 18 i i
2 20 i i
,,,,,, 21 i i
24 2 i i
o 23 i i
P 2 i i
% i i
L % 0 0
27 i i
2 i i
______ 2 i i
2 E 0 0
El i i
08 2 0 0
Ed i i
08 oo E) il il
® il il
03y ® 0 0
B End il il
B N B 1024 1539 170N W9 MM WS 72 s weee s | 3 8 8
bigits n il il -]
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Step 4 Loading the Table to the 2D Dash
Next the defined table must be loaded to the 2D Big Dash using the 2D program Winit:
o Select the node “Tables” from the system tree
¢ Expand the “Fix” section within the “Tables” node
e Select any of the 6 spaces available for loading tables, but be sure not to select a space
that is already being used for another dash function! Remember which space number is
chosen, e.g. 4, as this is important later!
e Click <Load from disk> on the main window

E-[E DASH_HO [2009_12_05_Dash LDD]
% o MNarne GearCal2
# Charnels
M Digital Mumber 4
M, Analog Tupe Loadable ROM
4 Caln Ma. Entiics 409
B Frent )
a1 Time Current Entries 4098
X Clutpt Entry size 16
Calc Usage count 1]
Alarmn
4 Count L
3 Tables bt uiltiplier 1.0000
=B DOifset 0.0000
: B 1 TwWM2Dash
E 2 T/ 2-4K7 Load from disk. | Save to disk. |
-l 3 TAMZ
E M Show | Unload |
@8 5Empty
E B Empty
Recorded
String

e Locate the directory into which the “GearCal” table was saved
o Select the table “GearCal” and click <Open>

BB DASH_HO [2009_12_06 Dash.LDD]
B !r. Interfaces
Er-Ee Charrnels Mame GearCal2
i B Digital Mumber 4
| B Anaioa Type Loadable AOM
| EAR CANn
| @ Een open 2|
P Time ) _ X
oy Look i | 3 Tables R = =
- EE Cae KITT Mot B Gear_bmw Bl GearMatz Bl renz167 B
e Pl E] 2dtrkrme Blcesr 1 ElRenzize Bl me10128 B |
[ ‘; 'h|c°"'m B 2dtrkpos Bl cear_hao Bl renz12c Bl me1012C El
E % B‘; FES El cerwatTe Bl Gearcalz Bl renz125 Bl 610125 El
T 1 Twh20ash =l EFI80ewS Bl Gearcale El menz121 Bl meimzt Bl
B 2 w247 El Gear El Gearfbmw El menz168 El me10168 Bl 3
B 3 TAM2
== 4 »
Eumm ' ' .
i TPy File name: Open
B8 5 Empty I LI
-Ef Recorded Files of type: | Test-Tablefiles - Cancel
-] Sting I J _IA

As the table is loaded to the Dash it can now be used by a calculation channel. In this example
the table has been loaded to position 4 of the Dash. Previously when the calculation channel was
created the “lookup table position” was entered as “1”.

L
‘@: Now that the table is correctly created and loaded to the dash, you must go back to the
£ ~ calculation channel and modify the table position to “4”.

-

-
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Step 5 Setting the Dash Output

Next the calculated channel is displayed as the selected gear on the display of the 2D Dash.
e Select the created calculation channel, e.g. “C_Gear”, from the system tree
¢ Make a right mouse-click on the channel, select <Copy>

=8 !D:5H7HQ [2009_12_ 06 DashLDD] | General |Ana\yse| Parameter | Data type |
Interfares
B-%# Channels
- Digital
A dinalog Name ICﬁGear
5t CAMNAn Dimerision
[+-85= Event
Short cut
-tz Time ort eu
R [Jutput
= alc33 oP L Channel-Type Calc
ow
.- ~ ChannekMade
] Fecoiding r
18 36 C_LED_Or se table l
Internal linearization I
= R Copy At zern ]
Faste Alarm enatled r
[@ 23cel
(8] 40 Cal e o ] Enorinfo enabled I
Save device in file
(8] 41 AL g Tuned on ird
Save subtree in file r
E 42Cal Load latest setting For device
[&] 43 cal I
--[& 44CAL Remove channel from file r
r
- 4 Llam =
@01 Court Calibration Automatic Firxpoint calfbration ml
- Tables Zero-setting Hidz parameters r
Properties
Apply
Exit

Now select “Output” from the Dash system tree, open the node “Page 1”

e Right click on the 4" channel from the top of Pagel, and select <Paste>. This assigns the
calculated gear position to the top right on page 1 of the display.

¢ Inthe <General> tab, select the dimension “GEAR” from the drop down box

¢ In the <Parameter> tab, within the field <Display>, set the character ‘length’ to 3, and
‘digits after dot’ to 0.

This completes the online gear calculation settings for the 2D Big Dash.
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12.3 Filtering Input Channels

\ e~ Analogue and CAN input channels can be filtered for better readability on the
@~ dashboard. Channels that contain fast-changing values, e.g. air/fuel ratio, can be made

~

= more easily read by using the input filter.

Ld
-

The implemented Tau filter uses the specified number of samples to give the desired filter
characteristic. Use a filter with a high number e.g. 7 for a very smooth signal but with a greater
delay if sudden signal changes occur. Use a small filter e.g. 1 for small signal delays and less
filtering.

12.3.1 Applying afilter to a channel - Practical Example

The process for filtering a channel is made according to the equation below:
Displayed value=(previous value*(N-1)+current value)/N

NOTE:
¢ Nrepresents the number of samples over which the data channel will be filtered.
e N is equal to 2AWer number o o 2al= 2 samples (filter setting 1), 22’=128 samples (filter

setting 7)
e That also means that the filtering rate should be adapted to the sampling rate of the input
channel.
= DASH_HO  [FEHFFFFFFFF.LDD] General | Analyse Parameterl[)a[a type
+] !q Interfaces
=-B# Channels Samplingrate
+-MIL Digital amplingrate (Hz
-y, Analag Samplingrate (Hz) 100 -
=5k CAN I Resalution 16 it
=@ C4MN_2D
ﬁ- Parameter
ﬁ ggifil { ID 8x/388 Data Hi | Lo
‘:"' rofls Data format
§ g;”\"\?‘;‘;  Little Endian ] @+ Big Endian [M)

Tt 06 P-Brake

Tt 07 Steering :
Dizpl

R 8 Seed FL el —

Tt 09 Speed_FR No Filker -

Tt 10 Speed AL I

FiR 11 Speed_RAR

Length
Tt 12 T =
Tt 13 P-0il Digits after dot
ot 14 Acc_Lat

Tt 15 CAN#S
Tt 16 CAN#19
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