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Introduction

Welcome to VBOXTools software. This software program enables you to configure the setup of your VBOX or to view and
process the VBOX data either in real time or in post-processing.

The VBOXTools software is based around the ‘Report Generator’ data-processing engine, with links to Graphing tools,
Mapping tools, Live Data windows and VBOX Setup tools. Using a combination of these elements, and existing default
profiles, allows the user to generate complex testing scenarios with ease.

The examples given in this user manual usually relate to the VBOXIII or VBOX3i. Customers using other products, in
particular the VBOX Mini and VBOX Speed Sensors, should be aware that there are some differences between the
operation of their units and the instructions given here. Please consult the user guide for your VBOX product for more
detailed operating and installation instructions.

Installation

The VBOXTools software must be installed onto the hard drive of a computer; it cannot be run from the installation CD.

To install the software insert the CD into the CD drive of your computer. The VBOX Tools installation automatically
detects the language settings of the computer and installs the software in the relevant language. Then follow the on-
screen instructions to complete the installation.

NB: Currently the installation process is only in English, please contact Racelogic to find out when other languages
become available.

The VBOXTools software is not limited to one user or computer; it can be installed on more than one computer.

Registration

So that Racelogic can continue to provide you with notification of the latest software releases and firmware upgrades and
to offer technical support, please register your application. You can fill out the supplied registration form and return it to
Racelogic or you can click the ‘Register by email’ button on the opening splash screen of the software and follow the
instructions.

The software can be used without registering by clicking the ‘Register Later’ button. However, VBOXs using older versions
of firmware will only work with VBOXTools if the software is registered.

software not yet registered

If wou do nat have a Uzemame and Pazswaord already, pleaze register wour WBOE 2o that you
are entitled to free software and fimware upgrades. To da so, fill in the following form
and click 'Regizter by email .

Within a few dags you will receive a uzermame and password to log onto our Downloads section
of the website and collect updatez. Mote :- if your email address iz incorrect, you will nat receive
the logon details.

Onze you have received your Usemame and Pazsword for our downloads section of the
website, click an ‘Enter User Mame',

Enter Uzer Mame | Register by email Register Later
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Getting Started

This quick start guide enables you as a new VBOX user to get started and introduces you to key features.

The VBOX GPS engine receives constant information from the satellites in view and accurately measures the movement of
the VBOX antenna connected to the vehicle (or the internal antenna of the VBOX Mini, if no external antenna is
connected). This data is recorded onto a compact flash or SD (secure digital) card by the VBOX and at the same time made
available on the CAN bus and the RS232 port, where available.

Please note that the instructions given in this section, and the manual in general, relate specifically to the VBOXIII or
VBOX3i, although the same concepts can be applied to other products in the VBOX range, including the VBOX Mini and
VBOX Speed Sensor products.

For detailed instructions on how to use a particular VBOX, please refer to that VBOX’s User Manual.
Setting Up the VBOX on a Vehicle

STEP 1

Mount the VBOX GPS antenna in a suitable position on the roof of the vehicle. The
ideal position is in the centre of the roof away from any objects that may shadow
the GPS signal. This creates a large metal object underneath the antenna to shield
it from signals reflected by the ground that cause ‘multi-path’ errors.

STEP 2
Screw the gold SMA connector on the antenna cable firmly onto the VBOX 'ANT'
socket, making sure that the socket on the VBOX is free from any contamination.

STEP 3

The VBOX can be powered from either the rechargeable battery pack or the 12v
car adapter. If using the battery pack ensure that it is fully charged. Plug the
power connector into the socket marked POWER on the VBOX.

STEP 4

Insert a compact flash card or SD card (not required if logging data straight to a
computer via serial, or via Bluetooth or USB if using a VBOX3i). With the power and
aerial connected the red Power LED will illuminate and the green Sat LED will flash
in line with the number of received satellites. See the VBOXIII User Guide for a full
explanation of the LED indicators.
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STEP 5 (for live data viewing)
Connect the serial cable (CABO1) to the R$232 socket on the VBOX. If using a VBOX
Mini, connect a USB cable to the USB connector on the VBOX Mini.

NB: If using a VBOX3i the unit can be connected to the computer also via USB and
Bluetooth, which allow higher serial data rates.

STEP 6 (for live data viewing)

Connect the other end of the serial cable to the COM port on your laptop. If you do not
have a COM Port you will need to purchase a USB to Serial Converter and use this
instead. If using a VBOX Mini, connect the USB cable to a USB socket on the computer.

Logging Data

Connect the VBOX as shown previously and leave it for 10-15 minutes to acquire a good satellite lock. It is good practice
to do this at the beginning of your day; after you have done this satellites will be instantly picked up and locked onto,
even after periods of the power being switched off or overhead obstructions blocking the view of the sky. If the VBOX has
not been used for a long time or if it was last used many miles from its current location, it may take time to find satellite
lock. If this situation arises perform a ‘GPS Cold Start’ to reset the GPS engine; refer to the section ‘Troubleshooting’ for
more details.

Once the VBOX starts to get a lock on visible satellites, the ‘SAT’ LED will flash a number of times equal to the number of
received satellites. At a normal test track facility you should expect to see between 7 and 12 satellites being received by
the VBOX. When the VBOX has a lock on 5 or more satellites then the VBOX is ready to use.

On a VBOX Mini, a flashing satellite image will appear on most of the display screens whenever there are insufficient
satellites locked; once the satellite image disappears, the unit has locked onto enough satellites for testing to begin.

Now simply drive the vehicle, performing any vehicle tests required. In the VBOX's default mode it will log all data when
the vehicle is moving. The blue LED on the front panel of the VBOX will illuminate and flash when data is being logged to
the compact flash card. When you have finished your first test with the VBOX come to a halt, wait until the blue logging
LED turns off, then press the LOG button to close the file (VBOXIIl and VBOX3i), and then remove the compact flash card.
On the VBOX Mini, wait for at least five seconds after the vehicle comes to rest before removing the SD card.

For further explanation of how to change VBOX logging modes and set up additional logging channels via VBOX modules,
refer to the ‘Configuring the VBOX and Modules’ chapter.
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Viewing Logged Data

Insert the compact flash / SD card into a suitable card reader that has been installed in a computer running the
VBOXTools software, or connect the VBOX Mini to the computer using a USB cable to download data from the SD card.

From the main menu bar of the VBOXTools software click on the ‘File = load’ icon. This will bring up a File Browser dialog
box where you can point to the compact flash card location, then click and open the VBOX .VBO data file stored on the
card. The VBOXTools software has now loaded the file into its background memory. To view this file in the Graph screen
click the ‘Graph’ icon in the main tool bar. The Graph screen will appear, displaying the data from your logged file in four
windows (If the data file has been logged by a VVB then a fifth video player window will also open):

e Graph- This main window shows speed against time.
e Graph:Data- Contains a table of data collected.
e Graph:Map- Shows the path of the vehicle.

e Windows Video Player — If the logged data file was recorded with a Video VBOX a video player window will also
open and display the corresponding AVI file.

8 Racelog B BOX00 b 455.90 jm]

Fle VBOX View Mann Graph Report Generator Tools Config Options Help
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:3: : \ z 2 Sueed (/) 7449_
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Viewing a data point

The cursor in the main window can be moved using the keyboard’s arrow keys, by moving the mouse to a new location
and clicking the left mouse button, or by clicking on the cursor and dragging the mouse left or right. When the cursor is
moved the Data table displays the value of the data at that cursor position. The crosshairs in the Map window also
indicate the position of the vehicle at the time selected by the cursor.

Zooming

e Graph: Tozoom in on a portion of the Graph window click with the left mouse button and drag the mouse to
the right over the area you wish to zoom.
To zoom out to the Graph limits, click and drag from right to left.

e Map: Onthe Map window, select an area to zoom in on by clicking the left mouse button and dragging the
mouse to the right and down

To zoom out to the Map’s limits again, click and drag the mouse in any other direction.
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In both the Graph and the Map, the up and down arrows and the mouse wheel can be used to zoom in and out around
the graph’s centre. Pressing shift whilst doing this, zooms in larger steps.

The Data window contains a table of channels logged by the VBOX that are available for viewing in the Graph window. If
you wish to view any of these channels check the tickbox to the left of the channel name. Uncheck the tickbox to deselect
them.

Graph Measure Tool

To provide a quick summary of sections of the data in the Graph screen use the ‘Graph Measure Tool’.

Move the cursor line to the start of the section you wish to highlight and place the mouse pointer over the cursor. Press
and hold the ‘shift’ key then click and hold the left mouse button. Keeping the left mouse button pressed, move the
mouse cursor right to drag out a blue highlighted area. At the end of the area you wish to highlight, release the left mouse
button, a table of results for all channels in the highlighted area will then be displayed. Refer to the * Graph Measure Tool’
section of this manual for more information.

Afternoon Session - Neil C Driving - After Tyre Change-VBOX0064.vbo

Channel Start End Value Difference | (Max-b) | (Min-b) | Average
Time (Time) 455.330 466.160 weno |-
Speed (km/h) 83.450 164.480 75.030 153.843 83.292 134,570
Distance (metres) 11675.345 12079.275 403931 @ - | |

y T
440 450

For further details and a more thorough explanation of the Graph window functions refer to the ‘Graph Screen’ section of
this manual.

Viewing Live Data

Connect the VBOX to a vehicle as described earlier in the section ‘Setting up the VBOX on a Vehicle’. Then connect the
serial communication cable CABO1 to a computer running the latest VBOXTools software. If the VBOXTools software does
not already have the data source set to ‘Online’ then press the F11 button or click on the connection button in the top
right section of the main menu bar. When using a VBOX Mini, connect the unit to the computer via the supplied USB
cable and ensure that the USB mode option in the VBOX Mini is set to ‘VBOX TOOLS’

: - o : Iﬂﬂhﬂﬁi"lﬂﬁinEEFHJ
The Connection Detail box in the top right will indicate whether VBOXTools is connected to a
COM port and the top title bar will display the connection information. Lﬂ]E“l Online (F11)

The VBOXTools software allows the user to create multiple new windows displaying live VBOX
data in any one of six formats:

o Numeric o Angular meter
o Text o Compass
. Level bar . Line graph
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Create a new window by clicking on the ‘New Data Display’ icon in the main button bar. Each time the ‘New Data Display’
button is clicked a new window displaying speed will appear.

=R AR LB

To change the channel displayed in a window right click inside the display pane. Select ‘Main Data’ and choose a channel
from the list of those available.

Speed 5]

4 CAN Channels L4 Time
Display Type 4 Calculated Channels ¥ Latitude
»

Setup Lap Timing Channels ¥ Longitude
Close Memory Stores 4 Speed
Serial Status 4 Heading
Height

NB: The channels in the ‘Lap Timing Channels’ category will only update if both of the following conditions are true:

e Aset of start/finish/split lines have been created or loaded into the software.
e The Report Generator is running a test (live or post-processed) which uses start/finish/split lines as the start, end
or line conditions.

To change the format of the display window right click PR i’
inside the display pane. Then from the ‘Display Type’ menu : , :
select one of the six alternative options. —_— b Text
Close Level Bar
Angular Meter
Compass
Line Graph

In a Line Graph window more than one channel can be shown on the same line graph, for example if four wheel speeds
were being logged then these channels could all be shown in the same window. Below is an example of some of the live
windows and the different formats they can be displayed in.

For further instruction on live windows can be found in the ‘Data Display’ section, for the on-line processing of data
please refer to the ‘Report Generator’ section of this manual.
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Viewing Data as Numerical Results

Numerical results from vehicle tests can be extracted from a logged VBOX file or from live VBOX data using the VBOXTools
software.

IHH VBOX  View

To extract typical acceleration test results from a logged VBOX file on a compact flash card, first insert the
save compact flash card into a card reader connected to the computer and run the VBOXTools software. Load

zzrpnj:e ,  thefile into the software using the ‘File —> load’ option found in the main menu bar.

Summary

craitmap | NBiyou can also use the ‘Report Generator > load into RepGen’ option, but the data will then not be
Print + available in the graph screen.

Import 4

Export 4

=z AR B

Click on the ‘Report Generator’ icon in the main tool bar to open the Report Generator screen.

B SSNEDNDREINS® <X

Then click the ‘Accel Test’ button in the Report Generator Button Bar to configure the screen to show typical acceleration
results. If the Accel Test has been replaced with a custom profile, it can be restored using the ‘Reset to default’ option
under the ‘Default Test’ options of the Report Generator menu.

The ‘Accel Test’ icon loads in a set of pre-defined settings, created by Racelogic which can then be modified to suit your
personal needs.

Report Generator Setup ==
B v
E' ';L. r 1 . Load Set-Up Save Set-Up  Apply
n’” # L [ Optiohs | Speed Calumng 1-10 I Speed Columng 11 - 20 |
Start Conditions: ‘ End Conditions I Line Conditions |
[ Beep on test start
To do this click the ‘Test Set-up’ icon and and the Report Generator Set v
. The test will start when:- egclly |s.
Up screen will appear. @ increasing
Speed= 0 kmin anp ) decressing
R " either
Set the start and end speeds to the required values for the test, for
example if the test is a 0-100km/h test then set the start speed to [T Brake tigger activated
0km/h and the end speed to 100km/h. Click the ‘Apply’ button and then D00 <-Speed< 0.00
close the Test Setup window. The Report Generator window is now set
to scan the file and extract all results of 0-100km/h tests. bR o
[ Cross startfinish line not defined
a3}
[ Cross finish line not dfined
a3}
[ Immediately
AND
Speed:= 30 kmth
OR
[ Maths channel 1 » 0
[ Maths chanmel 1 < o
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Click the ‘Scan File F2’ button to produce a table of

results from all of the 0-100km/h tests in the loaded Report Generator - Accel Test (modified)
file. Run num | Speed(kmih) Time(s) Diskirm) Graph run Wrnas Description
The Report Generator screen can also be used in a ‘real ! o.00 a 0.00 0.00 Speed Start
time’ mode to process live results from VBOX data. ! 100.00 01 w2 B 101.05] Speed End
. . . 2 0.00 0 0.00 0.00| Speed Start
For further information on using the Report Generator 5 Lon.00 - sess| &2 100.44| Spocd End
screen refer to the chapter ‘VBOXTools - Report
Generator’. 3 0.00 1] 0,00 0.00| Speed Start
3 100.00 3.82 57.35 ﬁ 100.44| Speed End
4 0.00 1] 0,00 0.00| Speed Start
4 106.00 10.45 205.71 ﬁ 100.02| Speed End

Other Learning Resources

The VBOXTools software CD contains a copy of this manual and also copies of hardware data sheets. Example VBOX files
and Application Notes are also included.

The website is regularly being updated with new applications to help your understanding of VBOX and expand your
testing capability.

Customer Support

When you register your product, you will be entitled to lifetime technical support.
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Configuring the VBOX and Modules

To configure a VBOX datalogger or VBOX speed sensor, the VBOX needs to be connected to a power source and a PC.
(Please refer to the VBOX User Guide for details of the RS232 serial connection).

Please note that the setup options available will vary between units, particularly for VBOX speed sensors. The VBOX Mini

has no on-screen configuration options (only information about the unit is shown) but the VBOX Setup facility can be used
for configuration of a VBOX Mini Input Module when attached to the VBOX Mini.

Enter the VBOX Setup screen by clicking on the ‘VBOX Set-up’ button in the % % }é{,} @ ?{ﬂ

Main Button bar.
nm View Mair
i VBOX Setup

A new window will appear like the screen shown below. The example shown is the standard setup window of a VBOX3i
SL, so in addition to the standard channels available there are also Internal A/D and VCI Modules channels shown with
their own tabs.

Or Selecting ‘VBOX Setup’ from the ‘VBOX ‘ option of the main Menu bar.

If a VBOX CAN module is connected then a dedicated tab will also appear in the same row as the standard channels tab.

VBOX 3i L e —— e |
OB e Il WD P
Channels | Logging ADAS CAN GPS Output Configure Info Close Set-Up
Standard | Internal A0 I WL Modules | Intermal Slip Modu|e|

Channel | Log to compact flash | Send over serial
Satelites [V [v
Time [ [v
Latitude [ [
Longitude [v [¥
Speed [v [v
Heading [« [+
Height [ [
Trigger Event Time [v [¥
Vertical Speed [v [
GPS LongAcc [ [
GPS LatAcc [ [
Glonass Satellites [ [
GPS Satelites I_ [
Speed Quality [ [
Solution Type [ [
IMU Kalman Filter Status [ [

( Check Al ([ Check Al ]
( Un-Chede Al ([ Un-Chedk All ]
| 35556% Log Channel Usage

The main Button bar of this window contains six icons that give access to all the VBOX setup options.

NB: A VBOX with Slip Angle (VBS20SL, VB20SL & VB20SL3) can be configured either as a VBOX module or in a similar way
to a VBOX, depending on the mode of operation at the time.
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Channels

Standard Channels

The first screen, ‘Channels’, shows which GPS parameters are enabled for logging to compact flash. The default channels,
that are locked to log to compact flash are:

e Satellites (number being received). e Heading.

e Time. e  Height.

e Latitude. e  Trigger Event Time.
e Longitude. e Vertical Speed.

e Speed

These main channels are locked to prevent important channels that are key to additional analysis from not being logged. For
example, the satellite channel also contains data from the brake trigger, the latitude/longitude are required to plot the vehicle’s
path, and the heading is necessary to calculate lateral acceleration.

The bandwidth status bar ‘Log Channel Usage’ at the bottom gives an indication of available logging bandwidth. When the status
bar is full, all of the bandwidth is used; if more logging channels are added beyond this, there is a risk that data will be lost. The
bandwidth status bar is calculated for a speed optimised compact flash card. If a windows formatted card is used, the status bar
will be inaccurate with the risk that data may be lost.

The option to enable a channel in the serial data stream is kept as a separate option so that the serial data stream does not
become too overloaded. It is often the case that not all logged channels are needed in the serial data stream for live viewing.
Note that to add the channel to the serial stream; the channel must also be set for logging to the compact flash card.

Internal Analogue Inputs and Internal VCI (SX, SL, VBIIl and VBOX3i Models Only)

The VBOXIII is equipped with 4 built-in analogue inputs and 8 external CAN channels (VCI). The configuration windows for the
analogue and VCI channels on VBOXIII appear alongside the standard channels tab.

VBOX 3i —— 28—
o . n .
e B =3 [ & I o =
Channels | Logging ADAS CAN GPS Output Configure Info Close Set-Up
Standard || Intemal &0} Tl Modules | Intemal Slip Module |
Clicking on the ‘Internal AD’ tab will display the 4 Channel | Logtocompactflash | Send over serial
analogue input channels. Logging of each channel can { EE;‘ 2512 } E
. . . . . [
be turned on or off simply by ticking or clearing the tick ( VBT A03 ] &
box next to each channel name, under ‘Log to compact [ VB3 AD4 ] [
flash’. Each channel can also be added to the RS232 | ( Check Al I[ Check Al ]
serial data stream by also clicking the ‘Send over serial’ l nCheck Al I nCheck Al I
tick box.
Apply  Close
Mame : IVBS_ADH
Units - l\-"Dlts— _— 35556% Log Channel Usage

Seale |1— Clicking on the channel name button will display the corresponding channel setup window, left.
The native measurement unit for the internal analogue channels is Volts therefore a scale of 1 and
Offset |u offset of 0 corresponds to a live data value in volts. By changing the scale and offset values, the

live data reading (and therefore the logged data value) can be calibrated for real sensor values.

Live Deta: [0.00052 @
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VCI Modules

Clicking the ‘VCI Modules’ tab will show the number of VCI CAN channels available to that unit. Logging of each channel can be
turned on or off simply by ticking or clearing the tick box next to each channel name, under ‘Log to compact flash’. Each channel
can also be added to the RS$232 serial data stream by also clicking the ‘Send over serial’ tick box.

¥EOX III Set-up

Frr . n .
=B % W b x
Channels | Logging CAM  GPS  Oubput Configure  Info Close Set-Up

Standard | Intemal D VCI Modules | ADCO2 Modules |

Channel Log to compact flash Send over serial

¥ _Accel I_ I_

Z_Accel I~ I~
r ™
r r~
r ~
r ™
r ™
r -

Check all Check all
UncCheck Al UncCheck &l

=

|9.DDD% Log Channel Usage

By clicking on a channel button, the channel setup window will appear. In the setup window it is possible to define the
parameters that the VBOX will use to extract a signal from a CAN Frame. The setup window also contains a ‘Database’ icon.
Clicking this button allows signal information to be loaded in from an industry standard CAN Database (.dbc) file, or from a
Racelogic Database File (.rdf, .vci, & .ref).

For further information on CAN Bus data contact Racelogic.

X | &

Module Setup

Dffset : [0,00000
Live Data: [0.00000 3@

Apply Close Database
Mame : |f Wehicle Buz 1D [Hex) IDDEIDE|301 —Internal Wl
Byte 0 Byte 1 Byte 2 Byte 3 Byte d Byted Byte i Byte 7
Lrits : ISats
BMMANR T et & 11-bit Identiier
Seale: [T00000 Start Bit IEE— : et IS— : " 29-bit Identifier

Data Format

Unzigned @I G4-bit float tatarola @
Signed 32-hit float It
Pseudo Signed

ol 5
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External CAN Modules

E=TH e n .
# B Ml = i J(J X
Channels | Logging CAM  GPS  Output Configure  Infa Close Set-Up
Standardl Irternal A0 I W Modules  ADCOZ2 Modules |
Channel Log to compact flash Send over serial
& ADC02_Chi [
/. apcoz_chz 'y
// ADCOZ_Ch3 r
ADCOZ_Ch r
BOCOZ_Chs 'l
ADCOZ_Che I
. ADCOZ_Ch7 Il
Click a channel = —
button to set the ADCDZ_Chs
ADCOZ_cha r
scale, offset or ADCO2. Chil r : ,
channel name Check Al Check & Click the tick boxes to log
Uncheck Al uncheckal N the channel or enable the
channel’s data to be sent
as serial data
] |9.UUU% Log “hannel Usage I

The VBOXTools creates a tabbed page in the setup window for each input module that it finds. If it finds two modules of the
same type (for example, two ADCO3s) then it lists each one by its serial number which can be seen on the lower set of tabs. The
presence of CAN modules is automatically detected by the VBOX when the VBOX Set-up is run. Each detected CAN module is
allocated a tab in the Channels screen.

Configuring a CAN Module

Click on the tab for the CAN module you wish to configure, in the Channels section of the VBOX Set-up window. This will show a
window that has a tick box and channel button for each channel of the CAN module.

Clicking on a channel button opens up a channel setup box allowing the user to set the channel name, units of measurement,
scale and offset. Once a channel is configured, the settings are stored within the associated module. Also displayed in the
channel setup is a real-time view of the data on that channel. The data shown is scaled and offset, so if an ADC02 input channel
is connected to a 5V throttle potentiometer and the scale and offset are calibrated for percentage throttle opening, then the live
data value will show a reading as a percentage of throttle opening.

X Some CAN modules have
(B S5 . other options, for example
. frequency input modules
Channel setup allows the put Mode: [Frequency gl have ‘output mode’, allowing

user to set name, units,
scale and offset for data.

the user to choose between
frequency, pulse count and

speed in mph or km/h

Scale: I‘I .00ooa

Live Data display of input

channel data in scaled \ Offset : |u.uunuu

Zoom button shows a
large data window (see

units

Live Data: [0.00000 ( below)
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Once a channel has been enabled by clicking the tick box, it will then be present in the <
logged data. For the enabled CAN data to be present in the serial data stream for real Close

time viewing, it will need to be enabled in the ‘Send over serial’ column. Refer to the

‘Serial Output (VBOXIII & VBOX3i Only)’ section for information on serial channel _
enabling.

For further information on configuring individual Racelogic CAN modules refer to each module’s dedicated manual.

Logging [veoxi - — == |
This screen gives access to the logging settings of a B =) [l == i oy X
VBOX. The page shown rlght is the |0gg|ng page of a Channels | Legging | ADAS CAN  GPS  Output Cenfigure Info Close Set-Up
VBOXIII. The SX, SL, VBOXII and VBOXII Lite models do
not have options for a 100Hz serial data rate or -
Advanced LOg Conditions. Lag Conditions . Compact Flash Log Rate
Only When Moving
. 100 + Log Rate [Hertz]
Log conditions l Advanced [Thiz should be 100 Hz for normal operation)
. Serial Output
Only When Moving g
5Hz @ 20Hz 5l Hz 100 Hz
When the ‘Only When Moving’ option is selected the
VBOX will only log data to the compact flash card
when the speed is higher than 0.5 km/h. This mode
helps stop compact flash cards being filled with
unwanted data.
Continuously
The ‘Continuously’ option causes the VBOX to log all TR —T
enabled data to the compact flash card continuously. - T !

Advanced

‘Advanced’ (VBIII and VBOX3i only) allows the control of logging to be determined by channels and threshold levels of these

other channels using Boolean notation. For example it could be arranged so that logging starts when a logged temperature

channel reaches 25 degrees. More than one logging condition can be created using more than one of the enabled channels.
Log Conditions

When the ‘Advanced’ option is ticked, a button labelled ‘Advanced’ appears in the Logging O Onlp when Moving

window. When this button is pressed you can define the logging conditions, as shown in the

. () Continuously
window below.

() Advanced

Tick the box in the ‘Used’ column to enable that criterion. Stop Logaing Delay

In the ‘Channel’ column any one of the currently logged standard or CAN channels can be Osecond: (4

selected from a drop down menu, accessed by left-clicking the mouse in the channel box.

[ Advanced ]

The ‘Condition’ option allows the selection of the Boolean condition to be applied, from the
following options:

* =Equalto. JRE=TET

e >=Greater than or equal to. P

e < Llessthan. Close

e <> Not equal to. Used | Channel | Condition | value

[¥ satelies == 5.000

The ‘Value’ option allows a threshold value to be entered for the
logging condition to apply to.

NB: When using Time as a logging threshold the time should be

e

entered in milliseconds. For example the time 14 hrs 35 minutes
and 20 seconds would be expressed in milliseconds as 52520000.
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Stop Logging Delay

When the Logging option ‘Only When Moving’ and ‘Advanced logging’ options are selected the ‘Stop Logging Delay’ option
becomes available. This allows logging to continue for a set period of time even though the vehicle has come to a stop and speed
is less than 0.5km/h. The delay time periods are 1, 2, 5 and 10 seconds.

Compact Flash Log Rate

This option allows the setting of the rate at which data is logged to the compact flash card by the VBOX. The maximum is 5-20Hz
for SX/SL models, 20Hz for VBOXII and VBOXII Lite and 100Hz for VBOXIIl and VBOX3i.

Serial Output

A VBOXIIl and VBOX3i can output all enabled Standard and CAN channels at 5Hz and 20Hz on the RS232 serial data stream but
due to the large amount of data the available data is limited at the higher rates of 50Hz and 100Hz.

USB/Bluetooth
On a VBOX3i all Standard and CAN channels are available through the USB or Bluetooth connections at 100Hz.

RS232 serial output

In 50Hz mode all of the standard channels are present in the serial data stream but no CAN channels.

The 100Hz mode is designed for accurate live data monitoring and analysis of acceleration and brake stop times, distances and
acceleration values. In this mode only the channels Satellite, Time, Speed and Trigger event time are present in the serial data
stream.

The 5Hz mode is primarily for sending serial data via low-bandwidth connections. For example, the VBOX Telemetry Modules
are optimised to transmit data at this lower serial rate. This lower serial rate ensures that all available channels, including CAN
channels, can be transmitted over serial.

Advanced Driver Assistance Systems (ADAS)

When using VBOXIIl or VBOX3i/SL, an additional section appears called “Vehicle Separation”. This allows these VBOX’s to be
configured for use in Vehicle Separation mode (as either the remote or local VBOX), to set a static separation point, or to set the
VBOX back to normal (non Vehicle Separation) operation. Please refer to the VBOXIII & VBOX3i User Manual or the Vehicle
Separation Application Note for further information.

2 r ~
VBOX 3i B VBOX 3i - —— |
= — . o 7 = . 0 .
| o} = MR v X = o) w W P Pl
Channels Logging | ADAS | CAN GPS Output Configure Info Close Set-Up Channels | Logging ADAS CAMN GPS Output Configure Info Close Set-Up
ADAS Mode Standard | Internal A0 I VI Modules I Intemnal Slip Mudulel ADAS |
) Nomal [No ADAS] 030000 - FAx 05,01 \ 030002 - FAw 05.01 |
©) Vehicle Separation - Fremate Channel ‘ Log to compact flash | Send over serial
_) Vehicle Separation - Local Flange
") Vehicle Separation - Static Point LngRange
") Lane departure ﬂge—.l
| LalDilt
Heading smoothing TimeZCol
TimezCal_2
Speed threshold: 0 " Relpeed |
Smoctingdstance: 000 - [ LnRangs B ]
LatRange R
Angle
[ Check Al 1( Check Al |
[ Un-Check All ][ Un-Check Al ]
— 35.556%  Log Channel Usage -— 57.778% Log Channel Usage
=
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CAN

The CAN screen contains the configuration options for the CAN output of the VBOX. In the case of the VBOXIII and VBOX3i the
CAN port socket allocation is controlled from this screen.
Within this page there are three tabbed pages, ‘Config’, ‘Tx Identifiers’ and “VBOX3i CAN Resistor’.

Config

Baud Rate

The ‘Baud Rate’ icon allows the selection of the CAN output data rate from one of the following, 125, 250, 500, 1000Kbit or
‘Other’. On the VBOXIII and VBOX3i this is applied to the Vehicle CAN Bus output. In the case of SX, SL, VBOXIl and VBOXII Lite
these baud rate settings are applied to their only CAN port. If a Multi Function Display (MFD) is also being used with the SX, SL,
VBOXII or VBOXII Lite the MFD will only work when it also has its baud rate set to the same rate. See the user guide of the MFD
for information on setting the MFD baud rate. The MFD’s default data rate is 500kb/s.

To select a baud rate other than the four standard options, click on ‘Other’. In the new screen that appears, enter the
approximate value of the baud rate you wish to use along with a suitable tolerance (as a percentage). Click on the ‘Calculate’
button and the software will then display all possible baud rates matching those settings. Select the desired option by double-
clicking it.

NB: VBOX units cannot function at all of the baud rates listed, particularly the lower baud rates.

ReScan

When clicked, the ‘ReScan’ icon will force the VBOX to rescan its CAN bus. This can be used if modules are connected or
disconnected, allowing a data update without the need to exit and re-enter VBOX setup.

Delete Settings

. . . VBOX 3i [S5)
‘Delete Settings’ causes the VBOX to delete any settings associated

. e (| | i Pt
with CAN modules. Channels Logging ADAS | CAN | GPS | Output Configure | Info Close Set-Up
[ Contia]| T Ideniiiers | Extes Tldeniisss

Format

Racelogic Bus (VBOXIII & VBOX3i Only)

This function, the port diagram shown in the centre of the setup B i 20000301 G ¢ 0000030
window, allows the association of the CAN ports to the CAN and
RS232 sockets to be swapped. The ports are swapped by clicking PN dent2 - ooooonz hcan TuldentS oononans
anywhere in the screen image of the CAN and RS232 sockets. The

R i R i [] CAM Ta Ident 3 00000303 [¥] CAM T Ident & 00000308
ports will not swap until VBOX Set-up has been exited and in the case 41D
of the VBOXIII after it reboots. EiﬁNﬂ]x\denl? S00030A Emﬁgmdems po—
The default mode is to have the Racelogic CAN bus (for modules) Flcen yuldent Taaooo000
associated to the CAN socket and the Vehicle CAN bus interface and
VBOX CAN output bus associated to the RS232 socket.

[— 35.556% Log Channel Usage

This CAN bus swap facility is useful when the VBOXIII/3i is not being

used with modules but is being used with a connection to a vehicle

CAN bus and also requires connection to a PC via the R$232 serial at & ) 4 i 4 X
Channels Logging ADAS | CAN | GPS Output Configure Info Close Set-Up

the same time. Config | T Identiiers | Extra Tldentifiers
m & =

Baud Rate ReScan Delete Settings CAN Termination

=)

Tx Identifiers

The ‘Tx Identifiers’ tab contains the CAN identifiers that are used in

transmission of the VBOX data out to the CAN bus. The identifier Feseoac e : =
vaIu.es can be changed by the user to avoid co.nfllct with other CANBUS CANBGS
equipment that may also be connected. The tick boxes allow CAN hictecan s _’Ji“‘ o

messages to be turned on or off.

On the Secondary CAN port of a VBOXIII the Identifiers can be
switched between Standard and Extended by ticking the Xtd ID box.
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CAN Termination

Ability to add CAN termination to either the CAN or RS232 port. Required when other Racelogic units, like the VBOX Manager,
are being connected to the VBOX.

GPS

The GPS page contains settings that are relevant directly to the GPS engine inside the VBOX. See individual products manuals for
more detailed product specific information.

DGPS

Differential GPS is a facility that increases the absolute positional accuracy of VBOX latitude, longitude and height channels.
There are two options available: WAAS DGPS and Local (BaseStation) DGPS.

There are three different levels of positional accuracy available with Local Basestations, the availability of these depends on the
version of VBOX and upgrade options that you have purchased.

NB: If a GPS coldstart is performed then the DGPS setting will need to be re-enabled.

WAAS DGPS

This form of DGPS uses the DGPS correction information transmitted by a geo-stationary DGPS satellite. It requires the vehicle to
be in view of the nearest DGPS geo-stationary satellite. This improves latitude and longitude positional accuracy from 3m to
1.8m.

Local (BaseStation) DGPS

This form of DGPS uses DGPS correction information transmitted from a Local Base Station GPS unit via radio telemetry. This
requires a Racelogic Basestation and radio telemetry unit which increases the Latitude, Longitude and Height accuracies.

Currently there are two types of Basestation available.

1) RLVBBS2
e 40cm RTCM correction output applicable to all VBOXIII and VBOXII units
e 20cm correction output applicable only to an upgraded SX, SL, or VBOXIIS

2) RLVBBS3
e  40cm RTCM correction output applicable to all VBOXII, VBOXIII, and VBOX3i units
e 2 cm RTK correction output applicable to VBOXIIl and VBOX3i RTK models

Enabling DGPS
Enabling or Disabling any of the DGPS modes is done via a drop down menu in the GPS page of VBOX setup.

With a VBOXIIS 20cm and 40cm options are available. (20cm is only available if the VBOXIIS is has a 20cm GPS upgrade option).
With a standard VBIII or VBOX3i only 40cm is available, with a VBIIl or VBOX3i RTK either 40 cm or 2cm is available. In some
cases the option for RTK is shown when not available, if the option is selected a message informs the user the feature is not
available.

[veoxsi —— —— e PR — =
o n i . n; i
it H = X il 1 x = H =3 o plth ¥ X
Channels Logging ADAS CAN | GPS | Output Configure Info Close Set-Up Channels Logging ADAS CAN | GPS | Qutput Configure Info Close Set-Up
Send message to GPS board Send message to GPS board
DGPS DGPS
Mode DGPS port R5232 Baud rate: Mode DGPS port AS232 Baud rate
NONE - 115200 - Racelogic - I MONE : 115200 - Racelogic -
HONE |
SBAS
GPS Optimisation Kalman Filter RTCM (40cm] J K.alman Filter
Nomal Uss MU Sorwomar Use IMUI
@ High dvnamics rSDeed Level @ High dynamics rSpeed Level
Lo dynamics 0 1 Low dynamics 0 4
Pasition Level Position Level
Mode 0 Mode [
Single antenna 0 Il Single antenna a 4
@ Dual antenna @ Dual antenna
Cunent Universal Leap Second Vol i Curent Universal Leop Second Value i =
Elevalion Mask i Elevation Mask i = 11
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Send Message to GPS Board

This function is used to set non-standard settings in the GPS engine. This will generally only be used on advice from a VBOX
support technician.

GPS Optimisation

The GPS screen also gives the option to set the Dynamic mode of the VBOX. This option directly changes the SMI smoothing
index applied by the GPS engine to all Doppler-derived data, notably speed and heading. The lower smoothing levels have a
higher dynamic response but are adversely noisier. The three options are:

Normal: The ‘Normal’ mode should only be used for any testing that does not involve any high dynamic manoeuvres.
High Dynamics: The ‘High dynamics’ setting should be used for high accuracy Trigger Brake Stops or any test where time
and distance are critical and the vehicle test incorporates highly dynamic manoeuvres.
Low Dynamics: The ‘Low dynamics’ mode is used for smoother velocity and heading data and less acceleration noise only in
lower dynamic tests.

The dynamic mode of a VBOX can be viewed in the live VBOX Summary screen.

Kalman Filter

The real-time Kalman filter is a feature provided within the GPS engine of a VBOXII and as part of the firmware in VBOXIII and
VBOX3i. The Kalman filter smoothes the position and speed data in real time in conditions where satellite reception can be
varied, such as a heavily tree-lined road, or through a built up area.

For circuit analysis the Kalman filter works very well and stops any positional jumps in the data due to trees or buildings. It also
generally smoothes all of the results for easy comparison between files.

In the VBOXIII and VBOX3i the level of filtering applied to the speed trace and position information can be independently
adjusted. If the settings are both set to zero, the Kalman filter will have no influence and is effectively off. This setting is
unaffected by a GPS Cold Start on the VBOXIIl and VBOX3i.

veox 3i - —— [
e ; ) B B e = T i X
In the VBOX” the |eVe|S Of fllterlng Can'nOt be adJUSted' the Channels Logging ADAS CAM | GPS | Output Configure Info Close Set-Up
Kalman filter can only be enabled or disabled.
| Send message to GPS board
Note: Once the filter is turned on, it remains on until it is manually DEFS
turned off or a GPS Cold Start is performed, even if the VBOX is l Mods DIGPS port RS232 Buaud rate
disconnected from its power supply. HORE v 118200 Recelogie
NB: This applies to some units only. GPS Opinistion ——
Mormal V| Uee 1L
It is important to note that the Kalman filter is a real time filter © High cynamics
that is carried out on the data as it is written to the flash card or Low dhmartics
RAM. It therefore cannot be removed if already applied to data. If Mode
the nature of your tests involve viewing and analyzing real time o e snenns
data then the built-in real time Kalman filter is recommended. o Univere Leap Seconed Vs a -
. . , Elervation Mask a] 15
See the ‘VBOX Tools Software — Kalman Filter’ chapter for a more
. . . . —— 31111% Log Channel Usage
detailed explanation of the different uses of the Kalman filter. — 5 2

VB3i SL Mode

When a VB3i SL is connected to VBOX Tools, when you enter the setup you will be presented with an additional option to toggle
between dual and single antenna mode.
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Universal Leap Second Value

Due to the slowing rotation of the Earth, a time offset exists between UTC time and GPS time (the time shown as ‘UTC time’ in
VBOX data files). This offset is slowly increasing, at a rate of one second every few years.

To correct the time shown in the logged data, update this value with the latest leap second value, available from Racelogic. At
the time of writing (Nov 2011), the current offset was 15 seconds.

Elevation Mask

Feature to be used to improve GPS signal quality when nearby obstacles like trees and buildings are reflecting or temporarily
obscuring the signal. Increasing the elevation mask angle will cause the GPS engine to ignore satellites below the mask angle.

Feature should be used carefully, as increasing the angle does have the effect of reducing the total number of received satellites
used in the solution.

Output Configure

For VBOX systems that are equipped with analogue and digital signal outputs, the Output Configure window allows adjustment
to the signal scaling. The ‘Frequency Settings’ box refers to the digital speed output. It is possible to configure the number of
pulses per meter that the VBOX outputs. The test button enables the user to force the VBOX output to simulate a selectable
speed value.

The ‘Analogue 1 & 2’ windows allow adjustment of the VBOX analogue output scale. For VBOX systems with only one analogue
output, the signal relates to speed.

The ‘Level Settings’ allow an output value to be produced based on conditions applied to the changing state of a parameter. For
Example ‘height > 150’ produces a value of 1.

VBOXIIl & VBOX3i outputs

YBOX 3- Output Configure BE&E
VBOXIII/3i systems are equipped with two analogue e v X
outputs; the signal source is selectable from any of the Test Apply Close Outpt Canfigure
foIIowmg parameters: Freguency Settings Level Settings
Pulzes Per Meter |90 Source  |Height [metres] £

° Speed' Max Speed 40001 | Kmh Condition | > “

* Heading. @ Kz Value 150.0

® Helght' Min S peed Krmh Hyzteresis Values 1.0

e Vertical Velocity. Before Dutput

e  GPS Longacc (Longitudinal Acceleration). Andlogue 1 Analogue 2

e  GPS Latacc (Lateral Acceleration). 5

ource | Speed w Source | Speed w

The analogue outputs cover a 0 to 5 volt range. Signal Bvalle= 3391173 km¢h Syols= 3331173 km/h
output can be scaled to best suit the test conditions by Dvole< |0.0000 K Dvokee |0.0000 ke
setting the ‘5 volts =" and ‘0 volts =" options to the

required limits.

All VBOXs have one digital output that is configured for speed. But VBOXIII units with firmware >2.14 build4 also have a second
digital level output.

This digital level output can be configured to be any channel currently being logged by the VBOX. A threshold value can then be

specified so that the output is 5V if the condition is true or OV if it is false. A tolerance or hysteresis value may also be applied,
depending on the condition specified.
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Testing the Digital and Analogue Outputs

The VBOX Set-up ‘Output Configure’ screen has a test facility so that the digital and analogue outputs can be tested without the
need to connect an antenna and move the vehicle. To access this facility press the Test button. After a confirmation screen, the
screen shown on the right will appear. In this screen you can enter and apply a speed, which will then force the digital and

analogue outputs to give an output value relating to this speed.
= B lx M X
Infa

Chanmels Logging CAM  GPS  Output Configure Close Set-Up

Inf
nfo

The info screen provides information on firmware and hardware Synchrorise

revisions of the VBOX and the GPS engine within the VBOX. It |

also displays the PC time and the VBOX time. The VBOX internal [ VB Inte AP infe
clock can be synchronised with that of the connected PC by WBaw3 V02,02 Buid 0001 ISz 242

. 1 ‘ N Internal Battery Voltage : 3.00 volts
clicking the ‘Synchronise’ icon. Serial number - 030199

Hardware Revision : 1

NB: An internal Real Time clock that can be synchronised is not
available on VB2SX5,VB2SX10, VB2SX,VB20SL, VBS20SL, Fower Supply 11,88 volt
VBS20SL3 or VB20SL3.

The VBOX internal time is not the UTC time (from satellites) used Tine Dt _
as a time stamp at every VBOX sample but a separate, real time T;?;j;; TE:D Tjij;:t:’;_:ze:
and date that is shown in the VBOX file in the header
information. This can be seen when a VBOX file is viewed by a

’ﬁ |9.DDD°.-"o Log Channel Usage

text editor such as Notepad.

Dataloggers and Speed Sensors with Slip Angle (VBS20SL, VB20SL, & VB20SL3)

The VBOXTools software can also be used to configure Data loggers and Speed Sensors with Slip Angle. Configuration of the Slip
angle sensor unit differs from other modules because it can be configured in two different ways —as a VBOX Module connected
to a VBOX (see ‘Configuring a CAN Module’, above), or as a standalone speed sensor, similar to the setup process for other
sensors. Please refer to the relevant manual for further details.

Logging
Selected data is recorded to a compact flash card when inserted in the VBOX. Using the VBOXTools software, RS232 data can be
recorded direct to a VBOX file on the hard drive of the computer via serial, USB or Bluetooth.

Logging to Compact Flash

When a compact flash card is inserted into the VBOX, data will automatically be recorded to the card when the logging
conditions tell the VBOX to log. On VBOXII and VBOXII Lite data will be recorded to internal RAM (1Mb) when a compact flash
card is not inserted.

For additional convenience, data logged to compact flash is stored in a standard text file format allowing it to be imported easily
into most types of analysis software. The parameters to be logged are selected by the user during the setup procedure. This
mode means that installation is very simple, and no laptop has to be carried in the vehicle. Please note that the VBOX Mini logs
data in a binary format ‘.dbn’ file, although this can be converted to ‘.vbo’ format (the same as used by other VBOX products) by
loading the file into the VBOXTools software then saving it with a “.vbo’ extension. It is also not possible to select which channels
are logged by the VBOX Mini — all channels are logged automatically.

Using post-processing, the same results can be obtained as using the software as real time mode.

Post processing is the recommended method of using a VBOX as the user is then always dealing with unmodified data.

In this mode the VBOX can be used to log in three ways:
e  Continuously.
e  Only when the car is moving.

e When manually triggered using a start/stop switch.

NB: The VBOX Mini can only operate in ‘Log only when moving’ mode.
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Refer to ‘Configuring the VBOX’ for an explanation on setting different logging modes in the VBOX.

The VBOXIII and 3i also have advanced logging options. Using these options, logging can be started and stopped using any logged
channel or combination of channels as a trigger. See the ‘Advanced Logging Options’ subsection of the chapter ‘Configuring the
VBOX and Modules’.

If you are using the internal RAM to store the data, it is necessary to clear the RAM before starting a test; refer to the
‘Configuring the VBOX and Modules’ section of this manual. Once the test is complete, download the data from the VBOX using
the ‘Download’ button under ‘Logging’ in ‘VBOX Set-up’.

If you are using a compact flash /SD card, insert it into a suitable reader and then click ‘Load’ on the VBOXTools software ‘File’
menu to load the “.vbo’ or “.dbn’ data file from the card.

The VBOX automatically assigns a name to the data file which is created on the card. This name is incremented each time a new
file is produced, and is in the format ‘VBOX_AAA’ where AAA is an integer between 1 and 999. Note that the compact flash card
cannot store more than 999 files. If you are using a VBOXIII, the file name will be ‘VBOXAAAA’ where AAAA is a value between 1
and 9999.

If you are using a Racelogic File Manager product with your VBOXIIl or VBOX3i then
a name can be created for the files. For example, the name ‘brake’ would make the
files brake001.vbo then brake002.vbo etc, stored in a directory called ‘brake’. The
File Manager can also be used to view graphs immediately after a test. It can also be
used to delete unwanted files, for example after a test that has been carried out
incorrectly. Please contact your VBOX distributor for more information regarding the
File Manager.

Compact Flash / SD Card Storage

Where supported, the most convenient logging method for VBOX files is onto a compact flash / SD card. All different capacities
of compact flash / SD card can be used.

In a VBOXII or VBOXIILite, it is recommended that the compact flash card is used in preference to the internal RAM due to
increased data integrity, lower download times and larger storage capacity.

Use good quality brands of compact flash or SD card to ensure compatibility and reliability.
Lexar and SanDisk are approved compact flash card brands. Suitable cards may also be purchased
through your VBOX supplier.

A VBOXII will accept FAT or FAT16 formatted cards but not FAT32 formatted cards. The FAT format
type is normally selectable when a card is formatted. It is not, however, necessary to format a
working card and in most cases it is sufficient to simply delete the contents to prepare it for data logging.

A VBOXIII & VBOX3i are more dependent on a suitable card format to ensure fast access times. If the card has to be formatted
then please use the Card Format facility available through the ‘Tools’ menu of the VBOXTools software, as shown below.

Formatting a Compact Flash / SD Card

Connect a compact flash /SD card reader to your computer and insert the card to be P . fa Options Help
formatted. Click on the ‘Tools’ icon in the main menu bar and select the ‘Format Compact Body Angle Data v
Flash’ option. Then select your compact flash /SD card from the list of options that appear in Centreline Deviation Setup

the next window. . Radius Of Turn Setup
Format Disk B3 Memory Stores

Select Compact Flash drive from list & ey Tl
D4 - Remavable Drive
F:% - Remowable Drive
G:h - Remavable Drive
H:% - Removable Drive e —
Format Memory Card
Open Blank Motepad

This will then format your card to a format most suitable for all VBOXs. Please note that this is not required on new cards.
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Logging to Computer Hard Disk

VBOX files can be logged direct to the hard disk of a computer using the ‘Log Data to PC (PC File Manager)’ facility in VBOXTools
software, under the ‘Tools’ menu.

The data logged using this method comes from the RS232 port of a VBOX ; RS232, USB or Bluetooth of a VBOX3i; or USB of an
SX/SL (or the serial stream transmitted via USB on the VBOX Mini), so channels will also need to be enabled in the serial data
stream if they are required in the file being stored. See the section ‘Configuring the VBOX and Modules’ for details about
enabling and disabling log channels.

To enable Disk Logging click the ‘Tools’ icon in the main toolbar and select ‘Log Data to PC (PC File Manager)’ from the list of

options. After selecting this option the Disk Logging window appears in the main screen. This window contains the buttons to

control the recording of a file directly onto the hard drive of a PC. :
Disk Logging §|

File name

Size

Location
Log Continuousty

|:| Auto Fitter and scan
[] Enable veice Tagging

=

Graph Last Fie F5

New File F7

NB: The Disk Logging facility will automatically save VBOX Mini data in Stng
‘vbo’ file format; not ‘.dbn’ format.

Stopped

The PC File Manager also incorporates an ‘Auto Filter and scan’ option which will pass live data through a Kalman Filter when the
vehicle comes to a stop, before displaying the results of a live test, when used in conjunction with the Report Generator.

Using the PC File Manager facility

Swap the source mode of the VBOXTools software to ‘Online’ by pressing ‘F11’ or clicking the Onine (F11 source
button in the top right of the screen. The button should display ‘Online’. ar l nline: (F11)

g [x]
File name E

Size
Location If the Disk Logging window is not already open enable the Disk
[] Log Continuoushy Logging screen by clicking on PC File Manager in the ‘Tools’ drop-
[] Auto Fiter and scan down menu. The Disk Logging window as shown right will then
|:| Enable Veice Tagging appear.

@ e
Start F2

Graph Last File F5 New Fie F7
Stopped

Logging Modes

e Log Continuously:
With ‘Log Continuously’ ticked the PC file manager will log serial data, regardless of movement.

e Log Only when moving:
Without ‘Log Continuously’ ticked only when the software detects movement will it log VBOX serial data directly to a
file in a new folder on your computer.

At any time the disk logging can be stopped and the logged file can be opened and viewed as any other VBOX file.

Filename

The software will automatically assign the filename vblog_AAA.vbo, where AAA is a three-digit number, to new files,
incrementing the number for each new file. These files are automatically stored in a folder named according to the date, which
will itself be in a folder called ‘Log Files’. The ‘Log Files’ folder is created in the same folder as the VBOXTools executable.

Even though the filename and folder are automatically assigned it is possible to change the filename to one of your own choice.
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To change the file name first ensure that the disk logging is stopped. Then click the button in the filename | window

and enter a new file name.
. . . L. 0. . Mew File F7
Start logging with the new file name by clicking on the New File icon or pressing ‘F7°.
Disk Logging @
Starting and Stopping Filename vblog_0o4.vbo T
. . , . . Size 43.74 Kbytes
Logging of a VBOX file to the PC’s hard disk can be started and stopped with the Location H\Usersinick tanner. RACE\DeskiopiLo

‘Start’ and ‘Stop’ icons in the Disk Logging window, or the ‘F2’ and ‘F3’ keys | Log Continuously
respectively. If Logging is stopped, ‘Start’ will continue logging to the same file Auto Filter and scan
name. Only the ‘New File” icon or ‘F7’ key will start logging to a new file. | Enable oice Tagging
Woice Tagging

Voice Tagging

When logging data on a PC with the File Manager tool, voice notes regarding test @
conditions or erroneous runs can be added to the file, which can be replayed
instantly when viewing logged files in the Graph screen. Record F12

To enable voice tagging, select PC File Manager from the Tools menu and check the
Voice tagging enabled box. Once logging is started (by pressing F2 or clicking on the
green Start button, voice tagging can then be activated and deactivated by either —
pressing F12, or clicking the Record button. o

Voice tags appear in data traces as green circles on the trace and can be replayed by clonikd

L. . Lagging
clicking on these circles. S

Viewing the Logged File in the Graph Screen

2

Graph Last File F5

You can view the data that has just been logged in the main Graph screen by clicking the ‘Graph Last
File’ icon or pressing ‘F5’. The Graph Screen will appear, displaying the data from the logged file. All the
normal Graph functions will still be available.

Auto Filter and Scan

The ‘Auto Filter and scan’ function is used in conjunction with the Report Generator screen. With this function enabled, when
the vehicle reaches Okm/h the live data is automatically filtered, scanned and then displayed in the results table of the Report
Generator screen. It is advised that this is not used without first consulting your VBOX agent.

Using the Auto Filter and Scan Facility

Run the Report Generator software and set up the test profile and

columns as desired for your particular test. [2] Disk Logging ]
Filename [..1]

Note: The test can start and end where you like but the vehicle must Size

come to Okm/h before the results will be processed and displayed. Location

Enable the Disk Logging screen and tick the ‘Auto Filter and scan’ -
| Log Continuouszly

option.
Auto Filker and zcan
Now conduct your test and at the end of your test, when the vehicle Enable Yoice Tagging
reaches Okm/h, the VBOXTools software will change source mode to
‘File’ and then display the filtered and scanned results in the Report 0 %
Generator window. Start F2 Graph Lazt File F5 | | Mew File F7

Stopped

To start the Disk Logging and Report Generator again, press ‘F11’ to
swap the source back to VBOX.
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Viewing the Filtered and Scanned Results

The text results of the run are shown automatically in the Report Generator grid. To view the results from a run in the graph
window ensure that you include the column title ‘Graph Run’ in the Report Generator screen.

use | Run num Ymax Time(s) Disk{rm) Graph run

When the run has finished click on the ‘Graph’ icon in the ‘Graph run’ column. This run will then be displayed in the Graph

Window.
Report Generator - Accel Test {modified)

Funnum | Speed(km/b) | Time(s) Disk{mn} Graph run Wma Description

—_
=

0,00 0.00 0.00| Speed Start
160,00 B.EE zazes| B 160,92 Speed End

—_

VBOXTools Software - OVERVIEW

The VBOXTools software provides you with a facility for setting up and configuring a VBOX and associated VBOX modules. The
VBOXTools software also provides you with an ability to monitor live data in many formats. Real-time or offline data processing
can also be performed through the software.

The software also provides a facility for the Serial VBOX data to be streamed live to a VBOX file recorded directly to the hard
drive of a computer. This means that you can very quickly view data in the graph screen at the end of a test without the need to
remove and load the file from the compact flash card. This Disk Logging facility effectively enables VBOX data to be logged direct
to a VBOX file on the computer’s hard drive. See the ‘Logging’ section of this manual for further details.

The VBOXTools screen is structured with a main toolbar at the top that is constant to the software, certain options will change
between live and greyed out based on which software module is currently in use.

Below the main menu bar is the button bar which is software module specific, for example if the Report Generator function is
run, the report generator control functions appear in the second button bar.

This is the main software menu bar, certain options become
greyed out based on the software module currently in use.

/\

File WBOX \View Main Graph Report Generator Tools Config Options Help

EZRAS LA LILLRREEEHOAAAX L4 Dy o 1)
Z

~ — S

This is the module specific button bar showing Data Source
I\ ) basic graph functions. Available buttons depend
N on which module is currently loaded.
This is the main button bar This is the module specific button bar showing Dietizl cellise
showing the main VBOX basic graph functions. Available buttons depend on
Tools module options. which module is currently loaded.
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Software Menu Bar

The main software Menu Bar is the main control panel for the VBOX Tools software. It contains menus for all functions of the
software and opening different data processing modules and views. Controls related to the loading and processing of data files
and the set-up of the VBOX is performed from this menu.

NB: Certain menu options will be greyed out until a particular module has been selected for viewing. For example, the ‘Custom
Graph’ menu will remain greyed out until the ‘Custom Graph’ button has been pressed and the module opened.

File VBOX View Main Graph Custom Graph Report Generator

EZRAR LS X

The Menu bar options are as follows:

e  File — Data loading, saving, & printing e Data Display — Live Data display setup
e VBOX-—VBOX Setup and information summary e Terminal — Terminal window control

e View — Module view control e Tools — Data processing tools

e Main Graph — Graph data options e Config — VBOX Tools configuration

e  Custom Graph — Custom graph data options e  Options — Software display options

e Report Generator — RepGen setup and e Help — Manual and version information

configuration
e Real Time Plot — Real Time plot setup

Software Button Bar

The Button Bar consists of the main button bar to the left, and a module specific button bar to the right which changes
according to the software module currently loaded. For example in the screenshot below, the main button bar is visible
along with the RepGen button bar.

File VBOX View Main Graph Report Generator Tools Config Options Help

EeEARLIESNSNELD DL ® X

VBOX Source

Most functions of the VBOXTools software can be used in real time or for post processing.

The status of the ‘Connection’ button determines the source of the VBOX data being used by the software.

If the ‘Connection’ button is ‘Online’ the software is connected in real-time to a VBOX unit, the
LﬂIEEl Onine: (F11) | com port number can be seen in the top title bar of the software.

BB Racelogic - VBox Tools - USB Serial Port (COM1) - Connected

If the ‘Connection’ button is ‘Offline’ the software is not connected to a VBOX unit and the name
@ qﬁ:m[ Offine (F11) | of the file is reported in the top title bar of the software.

Racelogic - VBox Tools - Cadwell full file.vbo - 1083.30s

To toggle between data sources, click the ‘Connection’ button in the top right corner of the software (or press the ‘F11’
key).

The Source will automatically change in some situations when other functions are used. For example, if you are currently
connected to a VBOX in ‘Online’ mode and you load a file through the ‘File = load’ option, the Source will automatically
change to ‘Offline’. Similarly if you are ‘Offline’ and you click the ‘VBOX Set-up’ button then the Source will automatically
change to ‘Online’.
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VBOXTools - FILE

The file menu is used to control the data displayed by VBOX Tools. From the file menu it is possible to
load in a data file, append data to an open file, compare two, three or four sets of data overlaid
together, and save/export the data out of the software in various formats. Loading in a file displays the

data in the graph, data and map windows if activated.

Load

The ‘Load’ option opens a file browser window which is used to navigate to the folder where a .VBO or
.DBN data file is located, double clicking on the file will open the data file. If the data file has been
logged by a Video VBOX it will have an associated video file which will be automatically loaded in to the

IHH VBOX  View

Load
Save
Append

Summary
Print 4

Import L4
Export 4

software at the same time as the data file and will be displayed in a video player window.

Save

To Save a file select the ‘Save’ option in the file menu. If
changes are made to the previously loaded VBOX file it
may be required to save the file with a new file name.

The save facility has the option to include or exclude
channels from the new file. After the ‘Save’ button has
been pressed the window to the right appears, in which
channels can be selected for saving.

The minimum recommended channels are checked by
default but there is no restriction on which channels can
be selected.

H X

Save Close

Measured | Pre-Kalman Filter | Calculated | CaM

Satelites D GPS Longaco
GPS UTC Time [C1GPS Latacc
Latitude [ Glonass Sats
Longitude [C1GPS Sats

Speed []aw Rate
Heading [ Latace From Yaw
Height

Wertical Yelocity
[ Speed Quality
[ Trigger Event Time

Video | Comments

B X

Save Close

Measured | Pre-Kalman Fiter | Calculated | CAM | Video | Corments

[ Latitude
[ Longitude
[CIHeight
[ 5peed

If the file has been logged by a VBOX3i using an IMU, the
measured channels will have been smoothed by the Kalman
filter. If the Pre-Kalman unsmoothed data is also required
then those channels need to be selected from the ‘Pre-
Kalman Filter’ tab.

[vertical Speed
[T Heading
[Fitch

[ Rall

[raw

A number of channels such as ‘Acceleration’ and ‘Radius of
Turn’ are calculated when the data file is loaded into the
software, these are not selected by default as they will be
calculated each time the VBO file is loaded. However, if the
data is to be used by another software package these
channels may be required.
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H X

Save Close

Measured | Pre-Kalman Fiter| Calculated | CAN

[ Distance Travelled
[ GPS Digtance
[incremental Time
(. ) in metres

[ Longituding g

[ Lateral g

[ Relative Height

Yideo | Comments

[ tbsolute Heading

[ 5lip &ngle

[ Radiuz Of Tumn

[ Centre Line Devistion
[ 5olution Type
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Any CAN channels logged by the unit can be selected for saving from the CAN tab and if the data file was logged by a
Video VBOX the user has the option of also saving the logged video data.

The user can add comments to the file header by entering data into the text box on the ‘Comments’ tab. NB: In the ‘Files
of Type’ dropdown Menu in the file browser window it is possible to change the file type to either ‘.VBO’, ‘.CIR’ or .CSV'.
For more information on the use of “.CIR’ circuit files see the ‘Graph Setup — Map’ section of the ‘VBOXTools — Main

Graph’ Section.

Append

VBOX files can be joined together using the ‘Append’ option in the ‘File’ menu. A file browser window allows the selection
of another file which will be appended to the current file. For example similar sections of test data in different files can be

made into one file using this function.

Compare

This function allows up to four similar data
files to be overlaid in the graph screen and
compared directly. For example two data files
logged by separate sources starting at the
same time can be compared.

This function is also extremely useful in
comparing data from concurrent test runs, or
laps of a track as in the example on the right.

See the ‘Post Processing Using Report

Generator’ section for how to perform data
comparison.

Load Compare File1 -3

¥ Racelogic -

. [oix]

Fie VBOX Vew ManGraph Report Generator

EeEARLS LIELEEEESAAARX

Tods Config Optons Heb

L Dy omee (P11

This loads a data file into slot 1, 2, or 3 for comparison with the previously loaded file.

Save Compare File1-3

This saves comparison file 1, 2, or 3. A file browser window will open allowing the file to be named and the save location

VBOX Summary

of the file to be selected.

Remove Compare File1-3

If a run needs to be removed the ‘Remove Compare File # option needs to be
selected, this will clear the data file loaded into the selected slot and remove it

from the graph window.

Summary

The ‘Summary’ option provides a quick way to view basic details of the file that is

loaded.

When a file has been opened in the VBOXTools software the summary button
provides a summary of the loaded file as shown on the right, and includes details
such as the sample rate and number of lines in the file.

NB: For VBOX Summary, see ‘VBOXTools — VBOX’ section.
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emal Print Close Summary

= X

File Information
File name :

File directory :
WDesktoph

File size :

Lapl.wbo
C:\Documents and SettingziAdamiclGes

Cadwell Laps
125 KB

Sample Rate [Hz] :
Fiun Time [zeconds] :
Total number of channels loaded: 10
Mumber of CaM Channels loaded: 0

10.00
140,70

Mumber of data lines loaded :
Mumber of dropouts . 0

Mumber of lines not logged at sample rate : 2
Mumber of lines not loaded due to emors ;- 0
Mumber of buffer overflow occurnences: 0

1408

File Errars

1: 5ample Rate - Time = 150036.40
2: Sample Rate - Time = 150036.40
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Circuit Map

Loading a Circuit Map Graph : Map 5

A circuit map is a template that can be placed on the ‘Graph:Map’, over 250
which the vehicle position data can be overlaid. A circuit overlay file can 1222
be loaded into the map window using the ‘Circuit Map’ option from the o0 A\
‘File’ menu. 0]

O4---as A
A circuit overlay file is a standard VBOX file, but saved with the suffix -504
‘.CIR” instead of “.VBO’. Any file can be loaded in as an overlay file, just EE
change the default ‘Files of type’ to “.CIR" when loading it in. For more 0 |
details on how to create a circuit overlay, see ‘Creating a Circuit Overlay’ 250 ]

later in this chapter. ~00 |
-350 4
-400

Print

The graph, map, data windows, and real- time plots can all be printed
independently by clicking the ‘Print’ option from the ‘File’ menu and selecting which display to print. The user has the
options of printing any of the following displays:

e  Main Graph e RepGen Results
e  Main Graph Data e Realtime Plot Map
e  Main Graph Map e Realtime Plot Lap Times

e  Custom Graph

Import

The ‘Import’ option allows the user to import a .KML’ file from Google Earth.

If a circuit map does not exist for the track you are going to be visiting it is possible to trace the outline of it in Google
Earth and export the path to a Google Earth “.kml’ file. The inside and outside of your chosen track should be traced,
crossing over at the start/Finish line. The .kml’ file can then be imported into VBOXTools for conversion to a track map
by clicking on ‘File = Import’, then once the ‘.kml’ file has been imported it can then be saved from VBOXTools as a ‘.cir’
file for later use with lap data from the circuit.

Please refer to the Google Earth help files for instructions on creating paths in the software.

Export

Select items to expork |

v ferararing YBO

Export to Google Earth

The ‘to Google Earth’ feature allows you to create a .KML’ file that can be loaded

. . o v feraraing. cir
into the free Google Earth software. The software can then display the main file [ Start / Finish & Spils
and compare runs as different colours, and can even show split line and event I Brake Trigger

trigger information.

o 0K I x Cancel |

To create the ‘. KML’ file, select ‘File’, then ‘Export’ then ‘To Google Earth’. A
window will appear asking which data you wish to save.
Tick the desired boxes then click ‘OK’, then select a destination for the save file.

=

Enter X (Latitude) offset

Applying Lat and Long offsets

After clicking the save button, an offset option window will appear next, in which
you can specify an X (latitude) then Y (longitude) offset to the exported data. Due to 0.0

the fact that often the overhead pictures used by Google Earth are not positioned

exactly correctly you will find that your VBOX data may have an offset to the image. [
This can be compensated for using this offset facility.

Enter offzet in Metres

] l [ Canhicel
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Viewing the data In Google Earth

To view the data in Google Earth, simply double-click on the .kml file’s icon, which will cause the software to
automatically run, load and zoom in on the location corresponding to the .kml file. Alternatively run the Google Earth
software and then click ‘File — Open’ to browse for and open the .kml file.

Note that the Google Earth limit on this file size is 65535 lines, which
equates to the following:

e 100Hzdata = 10.9 minutes
e 20Hzdata = 54 minutes
e 10Hzdata 109 minutes

If you have data files which are larger than this, VBOX Tools will
automatically subsample the data to keep it within the Google Earth
| Ponte Capriasca limit. This will ensure that longer files will be exported without being

© 2006 Europa Technologies

Image © 2006 DigitalGlobe truncated.

Image © 2006 TerraMetrics “Google

Pointer lat 46.060963° lon 8.971870° elev 167Streamingl|||||||||| #00%it 5524t

Export to Route Mapping Software

The ‘To Mapping Software’ option allows a text file to be created from a “.VBO’ file that is suitable for direct import into
Microsoft AutoRoute or Microsoft Streets & Trips, which will then show the path of the vehicle in the mapping software.
There is also an option to create a special type of file for use with Google Earth software, which is covered in the section
‘Export to Google Earth’ above.

Select ‘File = Export’ then choose ‘To Mapping Software’ from the three options.

A small selection box will appear where the export rate can be chosen. This export rate _ R
directly determines how often a Pin marker is shown in the mapping software window.

Select Export Bate

Select an appropriate rate then give the new file a name. .
) , . , . . ) . Ewery tngger event
For example, selecting ‘Every 1 minute’ will generate a file with positional data recorded | Evens 1 minute -
every minute. This allows reduction of the file size when viewing large journeys in the Exz:ﬁ éi:ggﬁgss
mapping software. Ewery 1 second
Everw B Hz
Ewvem 20 Hz

There is also a selection option called ‘Every trigger event’, which will make a data output
at each trigger point. This can be employed as an easy way to see on a map the marked points of interest made using a
brake trigger during your tests. When the rate is selected, the software will prompt the user for a file name under which
to save the data onto the disk. Enter a suitable name for the output and click the ‘Save’ button to create a new file.

The data file created for import into the Mapping Software is in a semi-colon de-limited, ASCII text format. The
parameters for each line are:

| UTCTime | Latitude | Longitude Speed Heading

Exporting to Route Mapping Software
Open AutoRoute or Street & Trips. Click on ‘Data’, then select ‘Import e

. , File Edit Wiew |Data | Route Tools Help
Data Wizard’. == | é|i. Import Data Wizard.,.  Crrl4I | D
When prompted, browse for the “.csv’ file you have just created and open - - |7 R ——
it, then select ‘Comma’ as the delimiter and click ‘Next’. In column F2 =
select Latitude as the column name from the drop down menu. In column
F3 select Longitude as the column name from the drop down menu, then
click ‘Finish’.

Legend and Ow: Pushpin Properties :

Daka Set Properties

The program then generates a map of your data location and places markers on the map at every data point that was
specified when the output file was created, for example once every second or at every brake trigger event.
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VBOXTools - VBOX

Summary

When a VBOX is connected to a computer
running the VBOXTools software the ‘Summary’
button can be pressed at any time to view the
details of the connected VBOX. Basic setup
details of the VBOX are shown as well as the
serial number, firmware version and GPS
firmware revision. Details of any connected
modules are also shown.

VBOX Set Up

VBOX Summary

. X

email Print Close Summary

= f‘;j VBox Settings

Wersion B 3i01.03 Build 0000
Revizion 34

Serial numnber 010497

Hardware R evision 1

Log Rate 100.0Hz

Log Conditions Log continuougly
Memary Free 100,00 %

K.alman Filter Pf-0%f-0

GPS Yersion 26.4 Dec.23.2008
GPS Optimization High Dynamics
Serial Output 20Hz

s | @ Racelogic Modules

a3 J(J Software Version

| Computer Details

To configure a VBOX datalogger or VBOX speed sensor, the VBOX needs to be connected to a power source and a PC.
(Please refer to the VBOXIII User Guide for details of the serial connection).

Please note that the setup options available will vary between units, particularly for VBOX speed sensors. The VBOX Mini
has no on-screen configuration options (only information about the unit is shown) but the VBOX Setup facility can be used
for configuration of a VBOX Mini Input Module when attached to the VBOX Mini.

Enter the VBOX Setup screen by clicking on the ‘VBOX Set-up’ button in the

Main Button bar.

Or Selecting ‘VBOX Setup’ from the ‘VBOX ‘ option of the main Menu bar.

EERlAR LS

nm View Mair
i VBOX Setup

See the section ‘ Configuring the VBOX and Modules’ for more information on setting up the VBOX.
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VBOXTools - VIEW

The view menu allows the user to quickly open a selected module, selecting one of the options
under the view menu opens the selected module in the Main View. Once the module is loaded the
corresponding menu in the Main menu bar will become un-greyed out:

Main Graph

G

Main Graph

Custom Graph
RepGen
Real Time Plot

Selecting Main Graph opens the Graph module which
consists of the Graph, Graph:Data, Graph:Map, Video
Player (If data file logged by Video VBOX), and Main Graph

button bar.

RepGen

Report Generator - Accel

Run num

Speed(km/h)

Dist{m)

Graph run

Description

e New Data Display
e Notepad
e Arrange Windows
e Terminal

Custom Graph

m Main Graph
.
Custom Graph
RepGen
Real Time Plot
Mew Data Display
MNotepad

Arrange Windows

Terminal

Y 0

£3

Selecting Report Generator opens the Report Generator

module which consists of the results table and the RepGen
Button Bar. The ‘Report Generator’ Menu option also

becomes live.

38

Selecting Custom Graph opens the button bar and the
Custom Graph module in the main view, the ‘Custom

Graph’ menu option then becomes live.

Real Time Plot

|

T

i
i

Selecting Real Time Plot opens the Real Time plot module
in the Main window and opens the Real Time plot button
bar, the ‘Real Time Plot’ menu option then becomes live.
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New Data Display

=/

A ‘live window’ is a display window that can display data
from a VBOX channel in real time or from a logged channel
in a VBOX file. The live windows can be placed anywhere
on the screen and each may be set to one of six different
display types. The colour and format of these windows can
also be adjusted.

Notepad

[ VBOX_019.vbo - Notepad

EEX
File Edit Format View Help

File created on 23/07/2009 at 16:53:54 ~

[header]
satellites

Tatitude

Tongitude

velocity kmh

heading

height

vertical velocity knh
s

YAW.

[channel units]
ces

[comments]

Log Rate (Hz) : 10

software version : 2.0.0 (Build 024)
TEOX

Track offset (metres):0.00;0.00

[column names]
$ats tine lat long velocity heading height vert-vel yau-cale sTip vau_ vau_

ata)
008 111702.40 +03149.39939 +00068.15983 000.500 000.00 +00190.97 -000.036 -000.8 +0.00000E+

< >

Selecting the Notepad option will open a file browser
window, selecting a .VBO’ file will open it in Notepad so
the raw data can be viewed in text format.

Multiple-Channel Windows

Main Data 4
Display Type 3 CAN Channels 3 Time
Setup 4 Calculated Channels ¥ Latitude
Close Lap Timing Channels ¥ Longitude
Memory Stores 3 Speed
Serial Status 4 Heading
Height
Vertical Velodity
Speed Quality

In a display of the ‘line graph’ type, more than one data
channel can be assigned to the same graph. When the Data
menu is accessed for a line graph live window there is an
extra option called ‘Add Channel’ listed. Using this option
enables extra channel to be added to the same line graph.

Arrange Windows

bl vk s

The use of different screen resolutions or multiple screens
can cause VBOXTools windows to be placed outside of the
default screen size, that is then not viewable when the
default screen is used.

This facility allows any VBOXTools windows that have been
lost off the visible screen to be located back into the visible
screen area.
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Terminal

The VBOX Terminal screen allows you to access live data transmitted between the VBOX and a laptop / desktop PC via the
serial link. The main application of the terminal within the VBOX software is as a troubleshooting aid. A good example of
this would be using the terminal to examine the start-up messages produced by a VBOX or CAN module. Using the
information contained within these messages could save considerable time during the fault finding process.

The terminal application is accessed by clicking on the terminal button at the right of the main button bar. _

The main body of the screen displays the data from the port of the module to which it is connected. By default, the data
in the main window is shown in an ACSII format.

File VBOX View DataDisplay Terminal Tools Config Options Help

EzllARhWEFoX

£ Terminal
rable Counters Total Chars Received: 0
W ©aci OHes 195 Corten 0
@ None
O Hex
ODec
O Binary
Transmit
- ng | | ¥bo debug screen v @uNE  OsLF [ Send perosically ¥ ... .
o ﬂﬂﬂs d O+CR  O+0ALF [ SendRepeatedy E Transmit Delay - s
Terminal Basics e
Baud Rate 4 v 115200
Once inside the terminal application the main toolbar offers the following options. Connect 57500
Clear Screen 33400
Baud Rate Log Serial Data 19200
This option is used to select the baud rate of the data to be received over the serial link. [ERLEIEG 9500
Close 4300
2400
Connect
This button will connect the terminal screen to the live data on the serial link. Once connected ﬁ
the button icon will change to a connect symbol. &'LD

Clear Screen

The ‘Clear Screen’ option is used to clear any existing data from the display screen.

Log Serial Data

The serial data displayed on the terminal screen can be logged and saved to a text file for later inspection. Clicking the
‘Log serial data’ icon brings up a typical Windows save box where a filename and location can be typed.
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ASCII Chart

This displays a simple reference chart that lists how common characters are represented in hexadecimal.

Close Terminal

The ‘Close Terminal’ option exits the terminal application and returns back to the main VBOX toolbar.

Format of Data Display
The column located on the right of the Terminal window can be used to display the serial data
stream in different formats.

The format is selected by clicking the relevant radio button; the output will be displayed in the
column below the selection window. The serial data is still displayed on the main Terminal
screen but with the selected format also displayed in the column window.

Standard Messages

Towards the bottom of the screen there is a text box for entering messages to send via the Terminal Screen. By clicking
the down arrow to the right of this text box, you can reveal a list of messages commonly used when communicating with

VBOXs. To use one of these messages, simply select it from the list and click ‘Send’ as usual.

Advanced Options

There are several other options within the Terminal Screen that can be used for enhanced functionality. These settings
are intended for use by advanced users, and it is recommended that you only adjust them if you are familiar with serial

communications and terminal programs.

i+ MNone
" Hex
i~ Dec
i Binary

=4
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VBOXTools - MAIN GRAPH

Racelogic - YBox Tools - Afternoon Session - Neil C Driving - After Tyre Change-VBOX0064.vbo - 1083.30s
Fle VBOX View Main Graph Tools Config Options Help

ErBAR WL ELEEEESCAAA4X )
e ey

120

430 440 450 450 470 480 430 500 510 520 530 540 550 560

Seconds

3]
Double diick to enter channel & axis setup sreen | Afternoon Session - Nel € .
Run Time 18 Minutes 03,30 Seconds —
Cursor (Seconds) 566. 10
[¥ | speed (km/h) 158,73
¥ |Latace (@) 0.039
=
=
B
—
| >

Overview

The VBOXTools Graph Screen facility is a utility that allows VBOX files to be viewed and compared in windows: a main
graph window, a data table window and a map window. In the graph window different parameters can be plotted against
either time or distance. It also offers a facility to extract minimum, maximum, average and delta values between points in
the viewed data. For more information on loading in data files see the section ‘VBOXTools — File’.

The map window shows the path of the vehicle, calculated from the latitude and longitude data, and in combination with
the graph window can be used to define start/finish lines, and split points. A circuit overlay can be applied to the map
window, allowing you to see the position of the vehicle in relation to the edges of the track. See ‘Application Notes —
Circuit Mapping and Line Analysis’ for more details on how to add a circuit overlay.

Each of the three display windows can be resized by stretching the window, and all of m—ﬂ
these windows can be printed.

Export Data L4
All of the parameters logged by the VBOX can be displayed, and the colours of each line Edit Data -
can be customised. In addition to the logged parameters, a number of calculated Graph Setup '
channels (such as lateral acceleration and longitudinal acceleration) can be displayed. Start / Finish / Spit Lines »
Up to three additional files can be loaded and displayed at the same time, making data Generate Mew Channel
comparison a quick and easy process. Close

By selecting ‘Graph’ on the main toolbar, the file that is currently loaded is shown as a
speed against time graph. The graph window automatically sets the speed scale to show the maximum value contained in
the file. If the data file was logged by a Video VBOX a video player window will also open.

Graph set-up options can be accessed either by clicking the “Channel and Axes Set-up” icon in the toolbar above the main
graph screen, or by right clicking any of the Graph windows.
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Moving Around the Graphs

Once a file has been loaded into the software (See ‘VBOX Tools — File’) and is displayed the data from the file can be
examined more closely using the following basic functions: zoom, pan and cursor movement.

Zoom

Zooming in on the data in the graph or map window can be done three ways.

e Move the cursor to the beginning of the zoom area then click and hold the left mouse button and drag the cursor
to the right with the mouse to the end of the zoom area (right and down for the map). Move the mouse in the
opposite direction to zoom out to the limits of the data.

e Use the up and down arrow keys on the keyboard to zoom in around the current cursor position. Holding the
shift key at the same time makes the zoom happen in bigger steps.

e If your mouse has a roll ball then this can be used to zoom in around the current cursor position. Holding the
shift key whilst using the mouse roller ball will make the zoom occur in bigger steps.

Pan

To pan the view in the graph or map window, put the mouse over the area you wish to pan then click and hold the right
mouse button and move the mouse in the direction that you wish to pan.

Cursor

The cursor position in the graph and map windows are linked and move together. The left and right arrow keys control
the movement of the cursor. If the shift key is simultaneous pressed then it moves faster across the screen. The cursor
can also be placed in the graph window by left-clicking the mouse button at the desired cursor position.

Exporting Graph and Map Images

The ‘Export Data’ in the Main Graph menu allows the Graph window or Map window to be exported in one of five image
formats and also allows the data in the windows to be exported in text or Excel formats.

NB: Using this method to store data means that all smoothing applied to the channel will also be exported.

Editing a VBOX File

Sections of a VBOX file can be removed using basic editing Export Data PES | S0 e g B @
commands accessed through the ‘Edit Data’ icon in the Cut All Data Before Cursor (Shift +X)
Graph screen toolbar. Graph Setup 4 Cut All Data After Cursor (Ctrl +X)

Start / Finish f Split Lines # Cut All Data Bewteen Twa Points (X)
Generate Mew Channel S S L

' ' '
Close T TTTTToToTomogmmmmmns v
' ' '

%j Cut All Data before Cursor

This feature removes the entire file up to the cursor position in the main memory only. You can use this to select an area
of the graph you are interested in and then save just a portion.

i
|—§ Cut All Data after Cursor

This feature removes the main memory file from the point of the cursor onwards.

v
L‘& Cut Data Between Two Points

This feature removes the main memory file between two specified cursor points.
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Graph Setup - Graph

Selecting Channels

All values logged by the VBOX appear in the data window; all except those viewed the last time the software was used are
initially greyed out, but the data can still be seen. To enable a particular channel (for example satellites) and make it
visible on the screen, click in the tick box to the left of the channel name. For example, to display lateral acceleration:

Graph : Data

Laps_3.MBO
Run Time 3 Minuke 23,90 Seconds
Cursor (Seconds) 3226
[v Speed (mph) \ 3316
[¥ | Lateral Acceleration =)} \ -0.208
[v Longitudinal Acceleration () \ 0,067
\
Click here to turn the Double click anywhere on the data
channel on or off grid to setup the Channels and Axis.

The VBOXTools software will automatically scale the channel to its minimum and maximum values and show it in the
graph window. The enabled channel will then be highlighted in its display colour.

The data table contains all of the logged channels from the VBOX file plus Lateral and Longitudinal Acceleration and
Radius of Turn channels, calculated when the file is loaded. By default only the speed channel is enabled. The list can be
accessed by scrolling up or down to find the desired channel.

A channel can also be found by typing the first letter of the channel, for example ‘S’ for Satellites, providing that the data
table is the currently active window. If there is more than one channel that starts with the same letter then press the key
again until the software stops on your desired channel.

Channel and Axis Setup

For each channel there are a number of attributes that can be configured, including those relating to the y-axis. These are
set up in the Channel Set-up and Axis Set-up screens, which are accessed by double-clicking on any of the channels in the
Graph:Data table or by right clicking the mouse button in any of the graph windows and selecting the ‘Graph Setup =

Graph = Channel and Axis Setup’ option, or by clicking the ‘Channel and Axis Setup ’ button in the button bar. % 0]

o]

44 VBOXTools Software Manual Version 1.11



Channel Setup

Visible
The tick boxes in this column switch individual
channels on or off in the graph window.

Channel Name

This column contains the names of the
available channels in this file.

Units

Shows the units of each of the available
channel.

Smoothing

In this column a smoothing level can be
applied to each channel individually. This can
be useful for the Acceleration channels. The
smoothing level number directly relates to the
number of samples used in the smoothing
routine (moving window).

Axis

Displays which axis the channel is associated
with. To change the associated axis, left click
the mouse in the right hand end of the axis
box once the channel has been made visible.

Run1l

This column shows the selected colour for
each active channel. To change the colour
click on the colour box of the channel and
select a new colour from the colour selection
box that appears.

If compare files are also loaded then Run2,
Run3 etc columns will be present in which the
colours of these compare file channels can be
set.

e | L

¢

Apply  Cancel

Channel Set-Up

Channel Set-up | Axis Set‘-up
Yisible | Channel Name | Units | Smoothing | Axis Run 1 =
Y fspeed kjh 0 kjh i
F Lakeral Acceleration g 1] Lateral Acceleration _
IEd Longitudinal Acceleration g 1} Lateral Acceleration _
I_ Heading Degrees 1} Heading
r Height Metres 0 Height
r Relative Height Metres a Relative Height
[ Wertical Velocity kmfh 1} Vertical Velacity
r Satelites Mumber of 0 Satelites
r Glonass Satelices Mumber of 0 Glonass Satelices
I GPS Satelites Mumber of 1] GRS Satellites
l_ ‘faw Rate Degrees per Se 0 Yaw Rate
r Lat Acc From ¥aw Rate q 0 Lat Acc From ¥aw Rate
r Latitude Mirtes 0 Latiude
[ Longitude Minutes 1} Langitude
I_ Brake Trigger CMJOFF 1} Brake Trigger
I_ DGEPS CMJOFF o DGPS
- UITC Time 0 LITC Tirne
l_ Distance Metres 1} Distance
r Time Seconds 0 Time
r Radius of Turn Metres 0 Radius of Turn

e lﬁu’m

X

apply  Cancel

Channel Set-Up
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Channel Set-up | Axis Set-up
Yisible | Channel Name | Units | Smoothing | Axis o
v Speed krnfh 0 km/h
|7 Lateral Acceleration g a Lateral Acceleration
I7 Longitudinal Acceleration g o
Langitudinal Acceleration
r Heading Degrees ] Heading
Height Met 0 Heioht
I_ g eres Relative Height
I_ Relative Height Metres 1} Wertical Velocity
; Satelites
I_ Wertical Velocity kmfh o Glonass Satelites
I Satelites Murmber of i GP3 Satelites
aw Rate
|_ Glonass Satellites Nurmber of o Lak Acc From Yaw Rate
I GP5 Satelites Number of 0 Lat'tL.'de
Langitude
|_ Yaw Rate Degrees per Se 0 Brake Trigger
DiEPs
I Lat Acc From Yaw Rate ] 1] UTC Time
r Latitude Minutes 0 Distance
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Axis Setup

The Axis Setup window contains all the _
controls needed for assigning and configuring iiln" _hl’a‘! ¢ XK
Channel Set-up | Axis Set-up Apply  Cancel
the y-axis of the Graph screen. — — - - —
Yisible | Axis Title | Min | Max |Aut05cale |Symetrlcal| Position |ﬂ
[cl krngh 0.0 165.9 ICd r Left
|7 Lateral Acceleration {g) -2.0 2.0 l_ I_ Left
Visible v Longitudinal Acceleration (g} -2.0 2.0 'l 'l Left
I_ Heading (Degrees) 0.0 360.0 l_ I_ Left
Each tick box in this column switches an r Height (metres) 0.0 0.0 Icd r Left
individual axis on or off in the graph window. I Relative Height (metres) 0.0 0.0 4 [ Left
|_ vertical Yelority (kenfh) 00 0.0 ICd |_ Left
|_ Satelites (Mumber of) 00 15.0 l_ |_ Left
I_ Glonass Satellites (Number of) | 0.0 15.0 l_ I_ Left
Axis Title Il PS5 Satellites (Mumber of) 0.0 15.0 l_ |_ Left
Shows the title of each available axis. The [ [¥awRoto Degrecsper Second) 0.0 oo 4 | Left
o ] . I Lat Acc From Yaw Rate (0) | -2.0 2.0 I I Left
axis title can be edited by clicking on the box r Latiude (Minutes) oo oo v r Left
and entering a new name. Il Longitude (Minutes) 0.0 0.0 v [ Left
|_ Brake Trigger (ON{OFF) 0.5 1.5 l_ |_ Left
Il DGPS [ON{OFF) 0.5 1.5 Il Il Left
. |_ LITC Time () 00 0.0 ICd |_ Left
Mln / Max l_ Distance (metres) 0.0 0.0 l7 I_ Left
The Min and Max boxes allow the scale [ Time (Seconds) 0.0 0.0 i r Left
f h aXiS to be set I_ Radius of Turn {metres) 0.0 0.0 |7 I_ Left
ranges tor eac ’ I_ Slip Angle (Degrees) 0.0 0.0 l7 I_ Left
|_ velocity Quality (kmjh) 00 0.0 ICd |_ Left
I_ Centre line deviation {metres) | 0.0 0.0 l7 I_ Left
Autoscale Il Solution Type () 0.5 5.5 Il Il Left
The autoscale option causes the axis scales to
automatically fit the minimum and maximum =l

values of the loaded channel.

Symmetrical

This option will cause the positive and negative maximum values on the axis to be the same magnitude. The magnitude of
these will be determined by the largest positive or negative value of the channel.

Position

This option controls whether the channel Axis appears at the left or right of the Graph window.

X-Axis
To swap the x-axis from Time to Distance either press the right mouse button anywhere on any Graph screen and click

‘Graph Setup’, or click the ‘Graph Set-up’ icon then select ‘Graph = X-Axis’, then choose one of the two options, ‘Time’ or
‘Distance’.

Tools Config
o LR EEES A AR X

Edit Data

Graph Setup r Channel And Axis Setup

Generate Mew Channel Map M|« Show Start [ Finish / Split Lines On Graph Distance

Cloge |ttt Advanced Setup 0000 |ttt -
_________ A Measure Toal R
:::Z/:\:i:::::::f;:::::: Clear RepGen Run Highiight e
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Show Start/Finish/Split Lines On Graph

If this option is enabled then any Start/Finish or split lines will be shown in the main Graph as a vertical line.
Start/Finish Line — Green

Split lines — Blue fH Editing Chart1
Finish “ne 'Red General | Titles || Pane||
Zoom | Gerall |
Frirt Presview. .
alt
Advanced Setup - e
Clip Peirts [ &nimated §teps. 3
The Advanced Graph setup allows the graph parameters to be added [ Fer. =] [[Patem. ]
and qulfled. Background and border colours can be changed, and a T il [15_ |2
graph title and legend can also be added. ERE Dot
o Lirechion: orZontal v
:-: IMouse Button: m
=

Graph Measure Tool

This tool can be used to highlight a section of data in the Graph window and produce a table that summarises the data
captured in the window. The data in the table shows start, end, difference, maximum, minimum and average values for
each of the channels on display in the window.

¥ |Racelogic - VBox Tools - CAN-wheelspeeds.vbo - 48.06s
Fle VBOX WView ManGraph Tools Config Options Help

EeRlAG LY LIELEREEEOAAARX
Graph

Double dick to enter chamnel & axissetpsceen | ~ VBOX0004.vbo N |

Jili Channel | Start | EndValue  Oifference | (Max-b) (Min-b) Average | |

I Teve (Tine) 33.59 37.800 4.260 e e e | 7

}f" {Speed (m/h) 140.150 0.070 ~140.080 140.159 0.015 69.829 [ T R
- |Distance (metres) 479.843 62.474 82630 e e god

I vow |Longace () 0.187 0.003 0.190 0.005 -1.398 0.9 |

@l |f_wspd (FL_wspd) 139.199 0.923 -138.276 139,250 0,923 64.341

N [atnde Ohantss) | fr_wepd (FR_wspd) 139.108 0.861 -138.247 139.313 0,861 65.080 i

| h:

ol M:

I i

| = —

i =0} :

‘mil S00 400 300 200  -100 0

\v

The area of data that is displayed in the table is highlighted in blue in the Graph window. This is often useful for quickly
establishing average values between two points in a file. In this brake stop example it can be seen from the table that the
average Longitudinal Acceleration during this stop was 0.905g.
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Creating a Measure Tool Window

There are two ways to create a Measure Tool window.

e  Follow the menu path “Main Graph > Graph setup = Graph = Measure Tool” this will then guide you through
the process with on-screen instructions. This process allows the use of keyboard cursor arrow keys to move the
cursor, which can allow more precise positioning of the start and end points, than the mouse controlled method
below.

e Move the cursor to the start of the section you wish to highlight. Then place the mouse pointer over the cursor
position and press and hold the ‘shift’ key, then click and hold the left mouse button. Keep the left mouse button
pressed and move the mouse cursor right to drag out a blue highlighted area. At the end of the area you wish to
highlight, release the left mouse button. On release of the left mouse button a table of results for all channels in
the highlighted area appears as in the screenshot above.

Saving and Printing the Measure Tool Data Table

Click the ‘Save to file’ icon in the Measure Tool toolbar to save the data in the table in one of two formats, ‘.CSV’ or . TXT'.
Click the ‘Print’ icon in the Measure Tool toolbar to print the table.

Clear Highlight

g Selecting this option clears the highlighted run from the Main graph screen. This will only have an effect if
RepGen has been run on a data set and one of the graph runs selected in the RepGen table.

Graph Setup — Data

Show Selected Channels Only

The data table channel list can be reduced to only show the enabled channels, as in the example above, by clicking the
right mouse button when the mouse pointer is in the data table, then selecting ‘Graph Setup = Data = Show Selected
Channels Only’. This is very useful when you are moving the cursor through the graph window and wish to see the
displayed channels data at the cursor point.

Graph Setup - Map

Measuring Straight Line Distance

The Graph Screen provides the possibility of measuring the straight-line distance between two points (as opposed to the
distance travelled, which is more commonly shown).

P
To do this, first right-click on the main graph window and select 200
the option ‘Measure Straight Line Distance’. VBOXTools will then s
prompt you to position the cursor at the point at which 100
measuring should start. ‘E
50
You can then move the cursor to any point on the graph as 1004

normal; the distance will be displayed at the top of the Map —————<130
screen.

T
-600 -400 -200 0 200
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Set Map Window Position Cursor Type

- .
- The cursor type of the Main run and any compared run can be changed to any one of 9
24|
[Mrﬂ&m Y] E different types. This is useful if two compared runs are being replayed to compare vehicle
track position on two separate runs.
Run 2
[Mrﬂcrm Y]D To change the cursor type right click anywhere in the graph screen and select ‘Graph
AVRE Setup = Map = Set position cursor type’ from the on screen menu.
’DiagDnaICross VHEI

Run 4 The following Menu will appear in which you can assign the cursor type for each of the
| isgonal Cross 'Hi' four possible runs.

[ X Cancel ]

7=

Loading Map Background Images

Right click the Mouse anywhere in the graph screen and select the
option ‘Graph Setup = Map = Map background Image = Set’ to load in
a background image, or ‘Graph Setup = Map = Map background Image
- Clear’ to remove it.

-400 300 200 100 0 100 200 300 400 500

Creating a Circuit Overlay

A circuit overlay is a VBOX file created to map the outer bounds of a circuit to improve track and driving line analysis
when viewing data in the Graph screen Map window.

e Power up the VBOX and let it acquire satellites for at least 5 =

minutes. 1o}
e Drive to the left hand side of the start of the circuit. "
e Place the aerial on the left hand side of the roof. a

Insert the compact flash card or clear the RAM, ready for
logging.

Drive round the left hand side of the circuit.

Stop back at the place you started.

Move the aerial from the left hand side of the roof to the right
hand side slowly, being careful not to cover the aerial —let it
see the sky at all times.

Drive at right angles across the track to the opposite side.

704-i-
g0t
50 -;-
FLE
il
20
10
0 .
ELE B/
=20
-30 5-
an -4
=50
-60
70

-a0

e  Drive round the right hand side of the circuit.

If you are using the internal RAM:
e Download the file from the VBOX.
e When it asks to save the file, select ‘Save as type’ and pick ‘Circuit file’ (.cir).

If you are using a compact flash card:

e Load from the compact flash card using ‘File = Load’

e Save using ‘Save’, select ‘Save as type’ and pick ‘Circuit file’ (.cir).
Now that a “.cir’ circuit overlay has been created, it can be loaded into the Graph screen and viewed in the Map window.
This makes a great facility for driving line analysis, particularly if a local basestation has been used to improve the VBOX’s
positional accuracy.

In the example to the right, three different laps and the circuit overlay are shown in a zoomed Map window. The different
lines through the corner of each lap can be seen clearly.
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Aligning Circuit Tracks

It is possible to manually align the circuit views of comparison runs and also the overlay file. This is to correct for any GPS
positional drift that may have occurred during runs.

To align the circuit tracks, first load a main file and at least one compare run or an overlay. Right-click in any of the graph
screens and select ‘Graph Setup = Map —>Align Circuit Tracks’.

You will be prompted to enter the number of the compare run to move, or ‘C’ for the circuit overlay.

After that you can move the selected plot using the cursor keys and you finish by pressing the ‘Return’ key. Holding ‘Shift’
whilst using the cursor keys will move the circuit plot by a greater amount.

You can adjust the amount by which each press of the keys moves the circuit plot by zooming in or out of the graph in the
normal way; the further the graph is zoomed in, the smaller each adjustment will be.

Start / Finish and Split Lines

Defining Start / Finish Lines and Splits

To define a start / finish line, move the cursor in the Graph Report Generator
window to the desired point, when the vehicle is at the Export Data b | @B Chli
position at which you wish to place a Start / Finish, Finish or Edit Data » ﬁ \ﬁz éjll'*“- % % @ %
Split line, press the following keyboard keys or Button Bar Graph Setup »
buttons to place them: Load
Generate New Channel Save
e Start / Finish — ‘Spacebar’ — fﬁ‘:; Close Set Combined Start / Finish (Space)
Set Separate Finish (Shift + Space)
e  Finish — ‘Shift’ + ‘Spacebar’ — f% Set Split (5)
Maove Split (M)
e Split—'S' - }6“; Delete Start / Finish [ Split (0]
t‘;t Clear all {C)
When the cursor is moved in the Graph window the cursor in Maximum Mumber OFf Splits - 20
the Map window follows this movement so you can see Gate Width - 25.0m
where the cursor point relates to on the track. After setting a Split Names

start / finish line a green dot will then appear in the Map
window at the corresponding cursor position.

Note: It is important to try to place Start/Finish line or splits at a fast part of the circuit to reduce the effects of positional
error and to get the best lap timing accuracy; without DGPS or local correction the positional accuracy of VBOX is 3m 95%
CEP (Circle of Error Probable; 95% of all samples will fall within a 3m radius of the actual point), so crossing a line that has
a potential 3m error at the fastest speed will take a shorter time and therefore reduce the potential time error.

Set Combined Start/Finish Line

A Start / Finish line assumes the start and finish line are in the same position, as occurs on most circuits. A Finish line is
primarily used when the start and finish lines are in two separate locations, such as slalom tests or hill climb courses.

Set Separate Finish Line

. Aseparate finish line can be placed when the start line is not also the finish line. This is used in situations such as
/‘ér‘;; hill climbs or data analysis along a stretch of track that does not end where it starts. Create a finish line by
holding the ‘shift’ key whilst pressing the space bar at the desired cursor location or by selecting the ‘Set Finish’
button from the ‘Start / Finish & Splits’ menu.

Setting Splits

. A user selectable number of spit points can also be set. However the more splits that are set the more processing
f‘:‘;ﬁ power is required, so the number should be kept reasonably low (< 30). To define the split points, press the ‘S’
key at the desired cursor location or select the ‘Set Split’ option from the ‘Start/Finish/Split Lines’ drop down
menu, or press the ‘Set Split’ Button on the Main Graph Button Bar.
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Moving Splits

Splits can be moved by pressing ‘m’ in the Graph window and entering the number of the split to be moved, or by

selecting ‘Move split’ from the ‘Main Graph - Start/Finish/Split Lines’ menu.

Once created, split lines can be saved into a split file for later use using the ‘Save’ option in the Start / Finish & Splits

menu.

Loading and Saving Start / Finish Line and Split Data

Click on the ‘Main Graph - Start/Finish/Split Lines = Load’ icon in the main toolbar, you can then browse for a

previously generated split file (“.spl’, or “.dsf’) containing start / finish and

split line information. Delete split position
Click on the ‘Save’ option in the same location to save to the start / finish Select pairt to delste
and split line information created in the Graph screen to a “.spl’ or “.dsf’ file. S - shart fimizh line

F - finizh line

1-20 - zplit point

Clearing Start, Finish Line, or Split Data

To selectively clear a Start, Finish or Split line from the graph window, select
‘Delete Start/Finish/Split (D)’ from the ‘Start/Finish Split Lines’ Menu.

ok H Cancel ]

The pop-up window shown on the right will present the user with the option of which line to delete; S for Start/Finish

Line, F for Finish Line, and a number designating which split point to delete.

Clearing All Start / Finish Line and Split Data

The current Start/Finish and split file information can be cleared from the
VBOXTools background memory and display screens by pressing the ‘C’ button or
selecting ‘Clear All’ from the ‘Start / Finish & Splits’ menu in the Main Graph
menu.

Adjusting the Gate width

The default width of the Start/finish and Split lines is 25m, 12.5m either side of the
point of creation of the line. If this width is too big or too small then edit the value
in this screen. An example reason for adjusting this width is if two sections of track
run very close to each other and there is a risk that a split set in this location could
be triggered on the nearby section of track. In this case the Width would need
reducing.

Setting Split Names

Using this facility each split point can be given a name, this is particularly useful
when splits points are placed at notable points on a circuit like named corners.
This gives you a better indication of where the split point was set on the circuit.

To set a name select the ‘Split Names’ option in the ‘Start/Finish Split Lines’ menu,

then enter a name alongside a Split point in the split points window and press OK
to apply the name.

51

5plit Names

Split 1 Copse

Split 2 Beckets
Split 3 Brooklands
Split 4 Luffield
Split & Luffield2
Split & Woodzote
Split 7 Split 7

Split & Split 8

Split 3 Split 9
Split10 | Spit10
Split 11 Split 11
Split12 | Spit12
Split13 | Spit13
Split14 | Spit 14
Split15 | Spit 15
Split16 | Spit 16
Split17 | Spit17
Split 18 [Spit18

[ o OK ] ’xCancell

3

.3
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The name given to the split then appears in any text report in which split points are displayed, such as the Report
Generator window shown below.

Report Generator - Circuit Test (modified)

Run num Timels) Time(s)(Delka) | Graphrun | Description

1} Liree Skark

Zopse
Beckets
Brooklands
Luffield1
Luffieldz
Woodoote
Line End

Comparing Individual Runs

The comparing of individual runs from one or more files in the Graph Screen is achieved through the Report Generator
screen. The Report Generator screen provides a quick an easy way to list runs from one or more files and then load these
runs into the graph screen.

Please refer to the ‘Post Processing using Report Generator’ section of the Report Generator section of this manual.

Creating New ‘Maths Channels’

In addition to the standard, calculated and CAN channels available through a VBOX, the Graph screen can show a number
of additional channels based on existing channels and mathematical expressions created by the user. These can then be
displayed on the graph and in the data table and saved as a permanent addition to the VBOX .vbo file.

To create a new channel, click the ‘Generate New Channel’ icon and fill in the required fields of the new window

that is displayed. Complete instructions on using this feature can be found in the ‘Math Channel’ section of this
manual.

Close
This closes the Main Graph Window.
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VBOXTools - CUSTOM GRAPH

The custom graph facility allows any of the logged channels to be placed on either the x or the y axis of a Graph window.
Up to four channels can be placed on the y axis simultaneously, making analysis simpler. An example of this is a g-plot
where lateral acceleration is plotted against longitudinal acceleration. The screen shot below is a g-plot taken from some
laps of a circuit. You can see by the shape of the plot that high braking (-ve g) is done in a straight line (low Lateral g). Also
it can be seen that the shape of the plot is symmetrical showing that the same Lateral g can be pulled in either direction.

Custom Graph & x|

2

________________________________________________________

Lateral Acceleration ()
o

o
Longitucingl Accelerstion (o)

Creating a Custom Graph

Load your VBOX file into the VBOXTools software using the ‘File - Load’ option. Click on the ‘Custom Graph’ button. A
blank Custom Graph window will appear and the Custom Graph toolbar will appear under the file menu bar as shown
below.

EzRlAR LS X
X-Axis

To select which channel to display select ‘Custom Graph = X-Axis > Data’ and select one of the channels from the drop
down list.

Y-Axis

Assign up to four channels to the y-axis by clicking the ‘Custom Graph = Y-Axis’ and selecting which y-axis, 1 to 4 to
change and then choosing a channel from the ‘Data’ drop down list. After assigning these channels click the ‘Update
Graph’ icon.

Graph Type
The graph type can be set to either Line or Point graph.

B x|

Scales x

You may find the x-axis and y-axis range values need setting to suit Apply  Close

the data displayed. To adjust the axis range click the ‘Set Range’ Lateral Acceleration [g) | Longiudinal Acceleration (g) | Acceleratior ¢ | » |
icon, then enter the new values in the axis range box, shown here. oy .

The y-axis ranges are adjustable for each channel, via the tabs in binirmum bl i Minirmum M awimum

the axis range box. 0.0000 |1EE.8100 [18410 [2 4231
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Update Graph

Click the Update graph button to set the graph screen to refresh the graph with the new settings.

Export

Click the ‘Export’ icon to select a format for exporting the Custom Graph screen image.

Close

x Clicking the close button or selecting ‘Custom Graph > Close’ closes the Custom graph window.

Cursor and Zoom

The custom graph cursor tracks the data line corresponding to the first y-axis whenever the left/right arrow keys are
pressed. When the middle mouse button or up/down arrow keys are used, the custom graph view will zoom in or out
around the cursor’s current location.
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VBOXTools - REPORT GENERATOR

Overview

The Report Generator facility is designed to provide a fast and accurate method of producing text-based data.

After the column titles and test profile are set, a file can be scanned to show the results from all occurrences of the test
profile in the loaded file. There are five preset test setup profile buttons that provide a very quick method of extracting
data from test runs in a file, not only in the form of a results table but also for viewing the runs in the Graph screen.

For example, if a number of brake tests with a brake trigger are recorded onto a compact flash card then simply load the
file, click on the ‘Trigger Test’ profile icon then press ‘Scan File (F2)’ to display results from all brake trigger stops in the
file. Custom made Test Setups can also be made. The preset test setup profiles may be modified, renamed and saved for
later use.

The Report Generator facility can also be used to replay files, with the results being shown in the Graph window and Live
windows.

The title bar of the report generator shows the name of the test profile being used, including ones created by the user,
and will show if the setup has been modified at all from the saved test setup profile.

File VBOX View Main Graph Report Generator Tools Config Options Help

EEBAGLIBs IS NS X
Run num Time Umax Graph run | Speed(km/h)(Avg-b) | LatAcc{m/s?)(Ava-b) | LongAcc(m/s3)(Ava-b) B
1 00:06.27| 145.02 112,67 0.49 -3.30
1 0m:i8.01 145.02] 6151 141 0.76
1 0m26.13 145.02] 83.48 -3.12] -0.48
1 00:33.88 145.02 93.45 -5.23 1.52
1 03863 167.82] 152,23 0,47 2.05
1 04299 169,44 165,141 1.84] -0.52]
1] oms0.1s 169.44] 99.06 -L51 349
1| 00:58.88 165.44, 82.57) -4.81 0.93
1| 0u0s78 169,44 104.36 432} -0.18
1| 0uis50§ 169.44] 77.74] 0.05 0.08
1| 012553 165.44, 63.39 2.83 -0.56
1 0u3a01 169,44 11160 0.25 2.14
1 0u4L13 169.44) 73.39 3.04 -2.20
1| 01:50.44 165.44, 77.48 -2.33 0.77
1| 020103 169,44 67.73 120 -0.69
1 omi401 169.44) 55.67 -3.93 0.62
1 0215.96 165.44, 122.06 -0.51 3.17
1 0z2089 169,44 j=3 151.09 106 114
2| 00:05.45 151.80 130,12 0.69 -2.01
2| 00:13.00 151.80 94.93 2.84 -0.75
2| 00:21.94 151.80 80.32] -2.62] -0.46
2| 00:30.63 151.80 83.26 -4.07] 147
2| 00:35.52] 163.71 147.69 0.76 2.16
2| o00:39.80 17584 163,79 2.13 1.00
2| om4ed0 175.84) 107,54/ -173 445
2| 00:54.79 175.84] 86.09 -5.35 1.00
2/ 00123 175841 111.98 4,741 0.09
2| onos.i1 175.84) 91.50 -0.33 0.34
2| onizso 175.84) 85.59 429 -0.82]
2| o123.27 175841 125.52] 0.85 2.32
2| oun3nes 175.84) 82.55 2.95 -2.60
2| on40.25 175.84) 86.54) 279 L12]
2| 0L:50.36 175841 70.63 1.56 -1.06
2| oz02.4 175.84) 59.56 446 0.62
2| oz08.46 175.84) 122.02] -0.49 3.35
2/ 02:09.39 175841 3 155.03 0.83 2.67
3 00:04.49 167.66 153.43 113 -0.56
3 o0z 167.66 123.59 449 -1.55
3 00:17.84 167.66 94.84] -3.31 -1.17,
3 00:25.49 167.66 94.59 -5.45 126
3 00:30.49 167.66 144,96 -0.44) 2.43
3 00:35.23 167.66 151.25 167} -1.80 ,,
<) | 5 .

The screenshot shows the Report Generator screen including toolbar. In this case results from a circuit test are shown
with data reported at intervals around the track.

When you first run the Report Generator facility, you will be presented with a large blank spreadsheet style window. For

the Report Generator screen to be able to know what data to scan for and what data to display the column titles will need
to be set and a ‘Test Set-up’ created.
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Report Generator Basics

Load

Click on ‘File = Load’ in the menu bar to load a file into the VBOXTools software ready for analysis in the Report
Generator screen or viewing in the Graph screen.

Click on the ‘Report Generator = Load into RepGen’ icon to load a file
only into the Report Generator screen, without affecting anything on the

Graph screen. Load Into RepGen v

Save Results Multiple Files

The ‘Load into RepGen’ feature is particularly useful when you wish to
load a number of separate files and compare portions of them on the same graph.

Printing and Saving Results

Printing
Click the ‘Print Results’ button in the Report Generator toolbar to print a copy of the current Report Generator results on
a printer.
SaVing Output Format
£ A5 test file

The current results in the Report Generator window can be saved in one of five
output formats. Click the ‘Save Results’ icon in the Report Generator toolbar to
bring up a format selection window. After selecting one of the five formats

= 5% comma delimited

" LS Excel format

available a Windows Save dialogue box will appear. L
€ DOC word file
Copy and Paste
In addition to the ‘Save’ button, it is also possible to cut and paste data Report GeneratorAccel Test
directly from the main report display to other applications such as Microsoft Descrpton
Word or Excel. To copy and paste data move the mouse pointer to the top- : 0.00 [ETRE

left cell of the information that is needed. Then click and hold the left mouse
button while dragging the mouse pointer to the bottom-right of the required
data. When the left button is released, it is possible to complete the copying
of the data either with ‘CTRL + C’, or by clicking the right mouse button and
select ‘Copy’.

To paste the data, open the new application, for example Excel, then either - x::t:::
right-click and select ‘Paste’ or use ‘Ctrl + V' on the keyboard.

Speed Line

Speed End

Pick Test
. . . . §ll Report Generator Pick Test
The Pick Test option allows you to quickly and easily select a =Por g = g@@
previously saved RepGen test, and load it in to the software. E%E Pat
Select Directory  Close
Click on ‘Report Generator = Pick Test’ and browse to the
directory containing the saved Tests. Select the required test and Ei';ﬁTngs??c'fTest-'Cf
click on the Load button. Zero ToZera Testref

M:\Work Stuffi\Software\WBOX Tools New Layout Test 2.0.0 b24\Saved Tests

56 VBOXTools Software Manual Version 1.11



Test Setup

Selecting this option allows the modification of the Report Generator Test parameters.

Start/Scan File

‘Offline’
Click on the ‘Start/Scan File’ icon or press the ‘F2’ button to make the Report Generator software scan through the loaded
file and extract and display results that fit the loaded test profile.

When a file is being scanned, the column headings will be highlighted in green to show that scanning is in progress. Then,
if the conditions become valid for the test according to the chosen start and end conditions, the highlight will turn blue.

‘Online’
Click on the ‘Start/Scan File’ icon or press the ‘F2’ button’ to start the processing of the incoming serial data in order to
display results that fit the loaded test profile.

When the Report Generator is scanning serial data, the column headings will be highlighted in green to show that the
Report Generator is actively scanning incoming serial data and then turn blue when test start conditions are met and
results are being displayed.

Pause

The ‘Pause’ icon will pause the Report Generator at its current cursor location within the loaded file. When scanning has
been paused, pressing the ‘Scan File’ or ‘Pause’ buttons again will restart scanning from the current position, whilst
pressing the ‘Reset’ button will delete the on-screen results and return to the start of the file.

Stop

If the Report Generator is being used in real time then the ‘Stop’ icon will stop the Report Generator software from
scanning the live data from the VBOX.

Reset

The ‘Reset’ icon will clear the screen of all current results. The column headings will turn red whilst this function is being
performed.

File Replay
The file replay option allows a file to be scanned at three different Quick Scan

speeds. This is useful if you are also using live windows to view Multi-Part Test 3 1x
channels from the replayed file. The replay menu is accessed by clicking Default Test 1 - Brake Test ¥ v
on the Report Generator menu then selecting Replay Speed. The Default Test 2 - Trigger Test Sx
available speeds are: Quick Scan, 1x, 2x, 5%, and the fastest your Default Test 3 - Gircuit Test * Max Replay

computer can achieve.

During the replay, the Map Window cursors will track vehicle positions of the vehicles with respect to time. In the Graph
screen the cursor will also track the current position in the files.

The first screen shot below shows only a slight difference in track position (blue and red cursors) as expected at the start
of the run. The second screen shot shows a large difference in track position achieved approaching the end of the lap by

the faster run in red.

Note: If lots of live windows are also open then the )
replay speed may not always be exactly as selected st
due to the time taken to redraw the live data . ‘ . : ‘ ; ; : ‘ |
windows. This is especially true on slower D o om0
computers.
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Multi-Part or Batch Tests

The batch test option allows different types of test to be conducted in sequence, without the need for user-intervention.
This can be useful for performing a variety of tests in a single session, or for performing equipment calibration runs and
then feeding the calibration results into the subsequent test. Batch tests can be performed both in real time and in post
processing.

In addition to the full range of test setup options, the setup files can contain screen layout configurations. This allows the
Report Generator to change which parameters are displayed — and the position and format in which they are displayed —
to show information in the clearest possible manner during each part of the test.

Using the Pre-Set Test Profile Buttons

The Report Generator screen has five preset test setup profiles that can be accessed by buttons on the Report Generator

toolbar. i\“\“ If.\. L L’“ L

If you wish to modify an existing profile, they are stored under the ‘Saved Tests’ directory in the main installation
directory. These tests are created the first time they are used. They can then be modified and re-saved with the same
name, and if they become corrupted, then simply delete them, and the software will re-create them the next time you
press the relevant button. They can also be modified and renamed to suit the users requirements.

Brake Test
This test profile will automatically set the column titles to:
use | Runnum Time Dist{m) Graph run
Start Conditions 100km/h and End Conditions Okm/h.
Trigger Test
This test profile will automatically set
the column titles to: use [ Runnum | Trigger speed Time Dist(m) MFOD({m/s2) |Corrtd dist(m)| Graph run

Start Conditions Brake Trigger and End Conditions set to Okm/h. The test setup options have also been set so that only the
end result of each brake stop is shown allowing results of many tests to be shown in the same screen.

Circuit Test

This test profile will automatically set the column titles to:

Run num Time Vrnax Graph run

Start Conditions set to start / finish line and End Conditions set to start / finish line, thus displaying lap times.
Note: a ‘Split’ file (.spl) containing start / finish line data must also be loaded.

Accel Test
This test profile will automatically set the column titles e e Tme sl e
to:

This test setup is set to have Start Conditions set to Okm/h and End Conditions set to “End of acceleration” (see below).
Also, data lines will be created every 10km/h.

0 -0 (Zero to Zero)Test

This test profile will automatically set the column titles to:

use | Runnum Vmax Time Dist(m) Graphi run

Start Conditions set to Okm/h and End Conditions set to Okm/h, this separates the results into individual runs starting and
ending at zero.
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Post Processing Using Report Generator

This guide explains how to extract data from a VBOX file and display the results in a table and then compare selected runs
in the Graph screen. In this example the file will contain a number of acceleration runs, but the same theory applies to
any style of test.

Step 1: Loading a File
Open the Report Generator screen by clicking the Report Generator

button in the main button bar then load a file using either the File menu E——— —
or the ‘Report Generator = Load into RepGen’ option. SVE Resy ultiple Files

Step 2: Setting the Profiles

Specify some column titles and configure the Test Set-up profile to select the required data from your file; see ‘Creating a
Customised Test Profile’ in this chapter for more detail. Alternatively, select one of the pre-set test icons, (from the
Report Generator toolbar) that most suits the test you wish to view; see ‘Using the Pre-Set Test Profile p
Buttons’ in this chapter for more details. In our example we selected the pre-set test profile ‘Accel Test'. i

Step 3: Scanning the File

Now that the test profile has been set and the file has been e — &
loaded, click the ‘Scan File’ icon to start the software Fumrun | Spesdtny | T | Dstm) | Graphrn | vmex | Descrpion | User Text i
processing the file for every run that matches the test profile. : o0t s om0 0,00 speed stat
The results of this scan will be displayed instantly in the 2 180 2t 2 10.13] SheedLne
2 20.00 4.81 14,47 20,17 SpeedLine
Report Generator gr|d z 30.00 9.05 42,32 30.17| SpeedLine
2 40.00 11.85 69,56 40,00/ Speed Line
. 2 50.00 14.28 99,94 50.08| Speed Line
To the right, you can see the results from the Accel Test scan. S mm Tl e o0 et
In this case 3 valid runs have been detected, with data at : L ne 2::[:::
every 10km/h shown in the table. This report was created d e mas|  msss 90,03 speed Line
. ‘ , . 2 100,00 33.49 481,73 100,05| Speed Line
from the example file ‘accel_example.vbo’, which has been . wr wan| e B PP S rs—
included on the VBOXTools software CD. The User Text
3 0.00 o 0.00 0.00| Speed Start:
column can be inserted to add notes on the testing. These 3 10.00 Lz 157 10.09] SpeedLine
. 3 20.00 2.09 5.16 20,11 Speedline
notes are then saved with the results. 3 a0.00 22| 1 30.34| Speedline
3 40.00 4.77 26,35 40,15 Speed Line
3 50.00 B.85 5371 50,58 Speedline
H' hI' ht' R a 60.00 7.75 67,49 60,47 Speed Line
Ig Ig Ing a un 3 70.00 9.51 100,02 70.21| SpeedLine
. . . . . 3 80.00 10.41 118,46 80.52| SpeedLine
If the Graph screen was open during file scanning, it is s wo| s s 20,14 spesdiie
. . . 3 100,00 12.84 172,87 100,19| Speed Line
possible to show the location of each run on the graph. Simply e e T 11005 Socsd e
click on the last line of the desired run and it will be indicated 3 1w Lt T 120,45 SpeedLine
. . . . 3 91.97 15.75 267,76 § 121.73|End of Accel| Fastest run
on the graph by a green highlight. Note that this will not work . =

if you click on a cell containing an icon or an include box.

Step 4: Viewing a Run in the Graph Screen

To display one of these runs in the Graph screen click on the ‘Graph’ icon shown at the end of each run

in the Graph run column. The Graph screen will now appear showing the data from this run in the

Graph, Data and Map windows of the Graph screen. All of the windows in view can now be moved so
that all data can be seen on the screen.

Step 5: Comparing Runs in the Graph Screen

To compare another run from the Report Generator results in the Graph screen, click on the ‘Graph’ icon of the chosen
run. A selection box will appear; select one of the ‘Compare Run’ buttons so that the run gets loaded as a comparison
file. The run to be compared will now appear alongside the original run in the Graph screen, as shown in the example
screen below.

As you can see the main run is shown in red and the compare run in blue. Because this is now running the full graph
screen, all facilities of the Graph screen are available.
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Open As |
Main Fun
Compare Bun 1
Compare Bun 2
Compare Bun 3

Cancel

(L

B e e B e NS s S Ly S L LN S
o 05 1 15 2 25 3 35 4 45 5 55 6 65 7 VS5 0§ 83
Seconds

Step 6: Comparing Runs from different files in the Graph Screen

If you wish to compare runs from different files then you need to load the

first file and follow the steps 1-5 above. To then load in the second file for Save Results Multiple Files
comparison click on the ‘Load into RepGen’ button from the Rep Gen tool
bar. This will then load the file into the Report Generator section of the software and not overwrite the file information

already displayed in the Graph window.
x4

With the second file loaded simply press the Rep Gen ‘Scan’ button. Runs that fit the test

profile will be extracted and displayed in the Report Generator table. Now click on the Graph
Icon of any of the newly displayed runs that you wish to compare in the graph screen. The

‘Open as’ window will then appear allowing you to compare the run to an existing run in the Compare Fiun 2
Graph screen.

Compare Run 1

Compare Run 3

il

Multiple Lap Replay Cancel

It is possible to compare two or more circuit laps from different logged files then replay the
files so that corresponding vehicle track positions from each run can be viewed as the replay occurs. This is very useful to
see graphically at which points on a circuit one driver loses or gains time.

Follow instructions 1-6 above to load two or more compared runs into the graph screen.

Select you choice of cursor types for each compared run. See ‘Setting Map window cursor types’ in the Graph Screen
section of this manual.

The example shows two laps from the same circuit , the lap in red is a faster lap as can be clearly seen by the higher
speeds achieved at many places throughout the lap.

60 VBOXTools Software Manual Version 1.11



Live Analysis Using Report Generator

This guide explains how to extract test results from live VBOX data, display the results in a table and then compare
selected runs in the Graph screen. In this example the test data was from a number of trigger brake stops, but the same
theory applies to any style of test.

Step 1: Setting Real Time Mode

Because the data for this test is coming direct from the serial port of a VBOX the source mode
needs to be swapped to ‘Online” mode. Do this by pressing ‘F11’ or clicking the ‘Source’ icon Lﬂ]Eml Cmline (F11)
so that it is in ‘Online” mode.

If the Disk Logging window is not in view on the screen then enable Disk Logging by clicking on the ‘Tools’ icon in the main
toolbar and selecting ‘PC File Manager’ from the drop-down menu. See the ‘Disk Logging’ section of this manual for
further explanation.

Click on the ‘Report Generator’ icon in the main button bar to open the Report Generator screen.

Step 2: Setting the Profiles

Now set the test profile for the test to be performed, in this example a brake stop. To do this select one of the
preset test profiles from the Report Generator toolbar or load a custom profile. Alternatively create a new one
for this test. In this example we have used the preset ‘Trigger Test’ profile.

i,

Step 3: Creating Live Windows S T B R R

i Live Dat H
In addition to the live data results appearing in the Report Generator window, live % S !
windows can be created to display calculated data from the VBOX during the test. TE Assign column to memory store 1
See the section ‘VBOXTools - Data Display’ of this manual. E_}E Insert column 1
For example if MFDD is set as one of the columns in the Report Generator window, ﬁ Pl 1
then a live window can be created that will display the MFDD result. To display a EEE Clear colurn |
column’s data in a live window right-click the mouse on the column title and select 1
“iew as Live Data’ @ Clear all columns L

If the speed at start, split or finish lines is required, it is recommended that the “Lap Timing” live windows are used
because these will only be updated upon crossing the appropriate kind of start, split or finish line. (Normal speed live
windows will be updated every sample, or every RepGen results line, depending on how the live window was created).
To create a “Data Display - Lap Timing” live window, use the “New Data Display” icon in the main menu and then select
the appropriate channels from the Lap Timing group.

Step 4: Conduct the Test

Click the ‘Start’ icon or press ‘F2’ to make the
Report Generator software start scanning
the VBOX data. Pressing the ‘Start’ button
will also start the Disk Logging if it wasn’t
already running.

- [B]X]

Fie VBOX View Report Generator Data Dispiay Tools Config Optons Help

Ez@ARLE WX

Run num Trigger speed | Time Dist(m) | MFDD{m/s?) Graphrun

Now everything is set for the test to start. In
our example, when a brake stop is
performed the Report Generator screen will
show results from trigger to zero. The live
windows will show constant data and the live
windows created from the Report Generator
will update accordingly.

62.24) 3.17 45.83 .87 42.59

<<= &

o AP
«

&

&

(<]

In the screenshot on the right, the results
from the live brake stops can be seen in the Report Generator grid. Live data windows show the Time, number of
Satellites, Speed as both a line graph and analogue display plus smoothed longitudinal acceleration as text.
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Step 5: Viewing the Data in a Graph Screen

To view any of the runs that the Report Generator window has captured first click the ‘Stop’
icon or press the ‘F3’ key to stop the Report Generator software scanning live data. Then click
the ‘Graph’ icon from whichever run you wish to view. This will then open the Graph screen,
loaded with the data from the selected run. If you wish to compare another run from the
data in the Report Generator window, click on the ‘Graph’ icon for the selected run and
select one of the ‘Compare Run X’ icons to load the second file as a compare file.

8 Racelogic - VBox Tools - accel-example.vbo - 61.70s

File VBOX View MainGraph ©Cus 7 Report Generator e lzy Termingl Tools Config Options Help CEV
EZRIARLEBs IS AN DRI 14
Repo enerato H e oa e ap
”~
Runnum | Speed(mph) Time Dist{m) LongAcc{m/s#)(Avg-b) | Graphrun | Desiption E L R Sl Fy I v
50
1 10.00 0.55 120 7.03 Speed Line PP B
1 20,00 109 4.98 8.11 Speed Line
1 30.00 172 1192 7.24 Speed Line ELE S B ’i”'
1 40,00 2,30 20,91 7.70 Speed Line sod--- s
1 50.00 2.84 31.77 .30 Speed Line JE:L o 1 ; ;
1 60,00 3.82 55.82 4,57 Speed Line
1 70.00 4,52 76.31 5.33 Speed Line B [ e et A S
1 80.00 5.87 121.23 3.30 Speed Line 304-f-
1 90.00 6.91 160.83 4.24 Speed Line 20
1 100.00 8.65 23441 2.58 ﬁ Speed End
2 10.00 0.48 118 7.53 Speed Line 103
2 20,00 101 473 8.54 Speed Line 0 i i i i i
2 30,00 1.50 10.12 9.26 Speed Line o v |oowmosa =
< ||||] l|

Double dick to enter channel & axis setup screen accel-example. vbo

200

[l

I| Run Time 1 Minutes 01,69 Seconds

-500
-7o0

EEEEEEREE

[ 3

1004
Cursor (Seconds) - od---
Speed (mph) 100 4---
(@) -200 4
300 4---
400 4---
S004----1

800 4---
800 £

30 35 40 45 50 55 60
Seconds
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Creating a Customised Test Profile

Setting the Column Titles

The first step when setting up a customised profile is to configure the parameters
that are to be displayed for the test. If a test setup is already loaded, clear any of the
unwanted columns by pressing the right mouse button when the cursor is over any
of the grey title boxes. This brings up an option box with ‘Insert Column’, ‘Delete
Column’, ‘Clear Column’ and ‘Clear all Columns’ options.

You will then need to add channels that are required for your test to the grey blank
column titles; click on the grey box at the top of the first column in the Report
Generator screen. A box will appear with a drop-down menu indicating the data for
that column, ‘Blank’ by default.

Click on the arrow on the right-hand side of the word ‘Blank’ to drop down a list of
the available parameters. The list contains all of the logged parameters stored in the
VBOX data file and calculated values such as distance. If external channels such as
those from an ADCO03 analogue module or TC8 thermocouple module have been
logged in the VBOX data file then these channels will also be listed. Also listed are
the Maths channels set up using the Maths channel facility.

After selecting the data channel from the drop-down menu the box shows a list of
attributes that can be applied to the data channel. The column label can be edited
and a multiplier and offset applied.

Average From Start

This will average all of the sample values in the file between the start and current
line of a run.

Average Between Test Lines

This averages all sample values between current displayed and previous data lines.

Minimum

This displays the minimum value of this channel for each run up to the current line.

Maximum

This displays the maximum value of this channel for each run up to the current line.

Minimum between test lines

apeedikmih) Timeis) Dist{m)

% View as Live Data

-}E? Assign column to memory store

E}E Insert colurmn

T

| Awerage from start

—  Minimum bebween test ines
| Marimum between test lines

—  Multiplier

i 0K

Average between test lines
Mimirnurm
[GERT

Delta between test lines
Show column average
Standard Deviation

M R e

Calum label
Speed(kmih)

Offzet

—
—
|

This displays the minimum value of this channel between the display line and the previous display line..

Maximum between test lines

This displays the maximum value of this channel between the display line and the previous display line..

Delta Between Test Lines

This displays the difference between the values on the current and previous test lines.

Show Column Average

The column average selection will average all the data in the selected column and display the resulting value in this
column at the end. For example this could be used to quickly display the average brake stop distance from a file of many

runs.

63

VBOXTools Software Manual Version 1.11



Standard Deviation

The standard deviation selection will calculate the standard deviation of all the results in the selected column and display
the result and the end of the selected column. This is very useful data as it gives an idea of the consistency of the all the

results.

Standard Deviation is calculated in the following way:
1) calculate the average of all the values

J.ﬁ'lr
Which means take the sum of all the values from sample 1 T = 1 Z T
to sample N and multiply it by 1 over the number of samples. - N - l. :
1=
2) Then calculate the sum of the square of the differences n
between each point and the average, multiply by 1 over i 1 ¢ )2
the number of samples, then square root: o= N Z(Ii -,
=1

Available Parameters

The list of parameters available for selection as column titles not only contains the standard VBOX channels and any
available CAN channels, it also contains some other useful channels:

Run number (Run num) — This number increments for each new run (one section of data between the test start
and end conditions).
MFDD - The Mean Fully Developed Deceleration, is usually taken as the average deceleration of a brake stop
taken between 80% and 10% of the test start speed.
Corrected distance (Corrtd dist) — The distance from the point at which the brake trigger is activated to the test
end speed, corrected by multiplying the total distance by the ratio of the square of the trigger speed to the
nominated ‘corrected distance start speed’. The ‘corrected distance start speed’ can be set to a chosen value or
the nearest 10km/h or mph. This is set on the options page of ‘Test Set-up’.
File time — The time that the scanned file was recorded.
Trigger speed — Shows the speed at which the Trigger occurred.
Save run — With this selected, the logo of a disk will appear at the end of each run. An individual run on the
Report Generator display can then be saved as a “.vbo’ file.
Include box — This will place a tick box on the display screen for each run. This enables selected runs to be
included or excluded from column average totals and when saving the results.
Graph run — A logo of a graph appears at the end of each run. On clicking this icon, the Graph screen
automatically opens, displaying this run.
Average Longitudinal Acceleration (Avg longacc) — This column will display the average Longitudinal
Acceleration, calculated by the following formula:

o a=(-u’)/2s

o Where ais acceleration, v is the final speed, u is the initial speed and s is the distance travelled.
Vmax — This displays the highest speed achieved in the run.
Centre Line Deviation- This is a calculated channel of vehicle deviation from a specified centre line. The centre
line is configured by setting a heading in ‘Tools’ — ‘Centre line deviation setup’
User Text — This enables the user to enter text that can be included in the results table. It can also be used as the
filename for Auto-saved files.
Relative Height — Calculated from the vertical velocity channel (when available), this gives the change in height
from the start of the run. Over shorter tests, this can be more accurate than the standard Height channel.
File Name, Serial Number, File Date — Inserts these details from the file into the results table, for easier
reference.
Time Since Midnight — This measure of time can be used easily with Maths Channels and Memory Stores. In
particular, it can be used to calculate important information such as time between brakestops.
Test Name — This inserts the name of the .rcf file used to generate the results table. This is particularly useful
when exporting results tables for analysis in other software or when using the batch test facility to perform
multiple different tests on the same file.
Radius Of Turn — Displays the radius of turn as calculated from the GPS data. The options selected in the “Radius
of Turn Setup” tool also apply in RepGen.
Maths Channels — Any maths channels defined by the user can also be entered as a column header.
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Defining Test Conditions

The next step is to define the test conditions. These define the conditions under which a test sequence will start and stop.
They also allow the user to select how the report data is compiled, for instance whether an extra report line is added for a
given speed, distance or time.

Report Generator Setup (==
The following section explains each part of the test setup in more B v
detail. Load Set-Up  Save Set-Up  Apply
Options Speed Columns 1-10 Speed Columns 11 - 20
Start Canditions End Conditiors Line Conditions
Start Conditions Bk o s stat
These define the conditions under which the test will start. The start The test il satt wherr- e
condition options are: Aspmed= T kv ap | deeig
OR
e Speed (when the speed crosses a user-defined threshold). Brske ligger activated
e Brake trigger activated (with optional speed range). 000 <eSpesd< 00D
e  Cross start / finish line.
¢ Immediately (from the start of the file or direct after an end e sivish e ot defied
condition). R
e  Maths channel 1 thresholds. DRE'“S fmshne rel e
Immediatel
These conditions can be combined with an OR relationship, meaning 4ND
that if you activate all of speed, brake trigger activated and the cross 7]Spesd>= 30 k/h
start/finish line option, the test will start when any one of the DHMM _— .
conditions are valid. The trigger options can be enabled or disabled wats et 1< [0
using the tick box on the left of each trigger parameter. If a box is
ticked, the parameter will be used to trigger the test.
W Speed= [0 kmh
Three filter options are available for the speed condition:

e Increasing.

e Decreasing.

e  Either.
These are used with the speed in an AND relationship; if, for example, the increasing option is enabled, the test will only
start if at least one of the trigger conditions is met and the speed is increasing. If you are having problems triggering a
test, set this to ‘either’.

There is also a facility to make the computer beep when the start condition is met.

‘Speed Greater Than’ Filter

This can also be used to filter out Okmh to Okm/h runs that do not go over the stated speed. This is particularly useful for
removing small movements in between proper acceleration runs.

Brake Trigger Activated

The “Brake Trigger Activated” option allows the test to begin when the brake trigger is pressed. If the associated speed
range is set to non-zero values, the brake trigger will only cause the test to start if the speed is within the specified range.
This filter will enable the software to ignore any cases of a brake stop that does not start above the user-specified speed.
If the speed range has zero values for its limits, the test will start when the trigger is pressed, regardless of the speed.

Maths Channel Start Condition

The test can also be started using a Maths channel threshold start condition. A greater than ‘>’ and less than ‘<’ option
dictates when the test will start. To enable one of these options click the small tick box and enter a threshold value in the
box to the right. For more information on the Maths Channel please refer to the ‘Maths Channel’ chapter of this manual.
You can use this to start a test from any logged channel by making the maths channel equal to the desired channel.
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End Conditions

Optiohs Speed Columnz 1-10 Speed Columng 11 - 20
Start Conditions End Canditions Line Conditions
The end conditions are similar in operation to the start conditions. They
define the conditions under which a test will end. There are six parameters et end
that can be configured to end the test. They are all related by an OR The et vl el bt welosiy i
relationship, so if any one of the conditions are met during the test, the Fsosed= 7 I e
test will end. As with the start conditions, a filter is available for selecting on -
whether the speed should be increasing, decreasing or either. Bisks tigger acivated
000 <=5peed < 0.00
The “End of acceleration” condition occurs whenever the longitudinal o
acceleration is less than -0.1G for one second. The longitudinal acceleration End of acceleration
is automatically smoothed for the purposes of this calculation. This feature E— ]
allows tests such as acceleration runs to be analysed without prior oR

knowledge of the vehicle’s final speed.

Repart Generator Setup @
Load Set-Up  Save Set-Up  Apply
Options Speed Columns 1-10 Speed Columns 11 - 20
Shart Conditions End Condtions Line: Conditions

Beep on test line

A repart line will be added when any of the following conditions apply -

Speed every 10 kmsh offset 0 kmdh
Distanes every 1 metres

Time every 1 ]

Brake trigger activated

Cross Start finish line

Cross Finish line

Cross Split line:

Additional lines will be added at the following speeds:-

Report Generator Setup ==l

B v

Load Set-Up  Save Set-Up  Apply

Crozs finish line: not defined
oR

Distance »= [t} metres
oR

Time elapsed 3= 0 s

Line Conditions

The start and end conditions will each add a line to the test report when a
condition is met. The line conditions may be used to add useful data to the
report between the start and end events.

There are a number of conditions that can be configured to add lines to the test
report, as listed in the table below.

Test lines can also be created using the Maths channel threshold conditions. To
add a maths channel test line enable the desired maths channel condition and

0 kth  and U kenh

v khand ! ke enter a threshold in the relevant box. A channel must then be defined in the

Additional lines will be added at the following distances :- . -

- e Maths Channel, please refer to the Maths Channel section of this manual for
metres and metres . .

0 ves g 0 s further information.

Additional lines will be added at the following times :-

E s E : The “Allow Reset” option on the maths channel line conditions allows a new line
H d . . . . .

e G : to be generated each and every time that condition goes from being invalid to
Math channe! 1 > E being valid. If this option is not enabled, a result line will only be generated the
Maths channel 1 < . . .. . . .

Mathe charmel 250 Moy Reset first time that condition goes valid in any given run.
Maths channel 2 < 0
Condition Operation if enabled
Speed line A new line will be added at user defined speed intervals, for

example every 10km/h

Distance line

A new line will be added at user defined distance intervals, for
example every 10m

Time line

A new line will be added at user defined time intervals, for example
every 0.2s

Brake trigger event line

A new line will be added upon activation of the brake trigger.

Start/finish line

A new line will be added as the start/finish line is crossed

Finish line

A new line will be added as the finish line is crossed

Split line

A new line will be added as a split line is crossed
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Options

The options tab contains test setup configuration options. "Report Generator Setup &
d
. . Load Set-Up  Save Set-Up  Apply
Comments Section Size Start Condiions End Conditiore: Line Canditions
This option sets the size of the area set aside for test comments at the o Sered e 10 SpoedLoume 1120
. . Ci ks sect =
beginning of the test data. s nte =
G @ mis2 ftés2
. . Time Fomat

Acceleration Units B s [r—
This option allows the user to select the units of acceleration from a :“‘ﬁj“jda‘a -

ew file for each tesl
choice of either G, m/s”or ft/s>. Flename lor ulosove. (oot | () (el el

File format for autosave et | )|

Fiow count (100 - 15000) 1500

Time Format
From this option, the user can select whether to have time displayed in © Cantiruous Testing

. . epeal | el 1
seconds only format (ss.ss), or in minutes and seconds (mm:ss.ss). Repeai Tt

Hide Start condition line (1st ine of run) ¥

Hide End condition line V| whenMax < 000 krvh
Autosave Data Hide Line condiion lins 7
With this option selected the displayed report data is automatically saved Deritleave aine between tests [V
. Hide test resets on over/under speed |V
to a new flle Generate lines only during brake trigger
MFDD start [% of start speed]  gn %
. MFDD end % of start speed] .
New File for Each Test i —
. . . . . MFDD start speed 0 km/h
This option dictates whether a new file is created for each test or WFDD
end speed 0 krdh

whether all tests are saved to the same file.

Auto carrected distance start speed [
[nearest 10 kmdh from tigger)

1}

Row Count

This option allows you to increase the maximum line limit with the
Report Generator screen. Smaller line limits will decrease the time for
some operations (such as resetting data) and are generally more suitable for less powerful machines. The default setting
is 1500 lines.

Accel smoothing level 1

Continuous Testing
This option will allow the software to continue scanning for more runs after completing the first.

Hide Start Condition Line

This function will cause the start condition line to be omitted from the report. This is useful when creating a report that
only has the end result on each line, particularly when carrying out multiple brake stops and using the column average
function to work out the average stopping distance. This feature is usually combined with the ‘Don’t leave a line between
tests’ option and an ‘include box’ in one of the columns.

Hide End Condition Line
This function will cause the end condition line to be omitted from the report. It can also be set only to omit the end line if
the speed has exceeded a specified value during the run.

Hide Line Condition Line
This function will cause any line condition result lines to be omitted from the report. This is useful for removing lines
which are required to carry out the test, but are not actually required in the results table.

Don’t Leave a Line Between Tests
This suppresses the blank line created after each time the end condition is met.

Hide Test Resets On Over/Under Speed

With this option enabled, the software will not display any occurrences of data fitting the start conditions but not the end
conditions, for example going over and then back under the start speed whilst preparing for an acceleration run. This is
very useful for eliminating unwanted data between valid runs.
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Generate Lines Only During Brake Trigger

This switch causes the software to only display data lines when the Brake/Event marker switch is activated. It should be
used in conjunction with the Start and End conditions also set to ‘Brake trigger’.

In this mode the start condition will occur when the Brake/Event marker switch activates and the End condition is met
when the Brake/Event marker switch is de-activated.

This can be used for compiling data for tests such as a coastdown tests, see Application notes on the website or CD for
guidance on ‘Coastdown Tests’.

MFDD Settings

The MFDD (Mean Fully Developed Deceleration) settings are set with these options. The MFDD can be calculated from
percentage values of the start speed or from exact speeds, depending on what values are set. See the section entitled
‘Brake Testing — Explanation and Tips’ for more details.

Corrected Distance
This option allows the corrected distance to be calculated either from a nominated speed or from the nearest round
10km/h value.

If a brake trigger is fitted, this is the distance from the point at which the brake trigger is activated until the vehicle
reaches Okm/h. It is corrected by multiplying the total distance by the ratio of the square of the trigger speed to speed at
this nominated or the nearest 10km/h speed.

The Corrected Distance is used to compare the distance from triggered brake stops of different runs. To combat the
problem of human error resulting in the brake pedal being pressed at a different speed every time, the Corrected
Distance corrects the data to a known speed thus allowing accurate data comparison.

Accel Smoothing Level

This allows the amount of smoothing on the longitudinal and lateral acceleration calculations to be adjusted. As a rule of
thumb, we tend to use level 2 for 20Hz data, and level 12 for 100Hz data.

68 VBOXTools Software Manual Version 1.11



Creating Custom Test Setup Profiles

Often you will want to customise a test profile to the settings required for a particular test, or re-use the same settings.
Custom test profile settings can be saved in place of one of the five preset profiles. For example if after modifying the
Accel Test settings and selecting column titles as desired, selecting ‘Report Generator = Default Test 4 = Assign Current
Test Settings’ then choose a name and location for the configuration file and click the ‘Save’ button. The test name in the
toolbar will change to match that of the configuration file.

One of the five default test setup profile icons can be assigned to the test if desired, using the ‘Assign icon’ option in the
drop-down list.

The screen shot below shows an example of the first preset test now being set to a custom test called Racelogicl.

DD

To restore a default test, select the ‘Return to default’ option from the tests menu.

Loading and Saving Custom Test Profiles

The ‘Load Set-Up’ and ‘Save Set-Up’ buttons at the top of each test setup window allow the test configurations to be

saved and then re-loaded.
Test Set-Up B Vf
Load Set-Up  Sawe Set-Up  Apply

Set-up change warning Confirm s

When making changes to an un-saved set-up, VBOX tools will flash up
dialogue box to give the user an option to save the existing set-up before
the changes are applied. l |

Current test set-up 1s not saved.
Da yauwish to save before madifying?

fes Mo
Pick Test
. P ) 3 e ) ) Report Generator Pick Test [o@]=]
Clicking ‘Pick Test’ or pressing ‘F4’ brings up a window v % x
that contains a list of previously saved custom test Load Select Directory Close
profiles. These profiles are saved in the PC’s directory ficcel Testrof
P Zero To Zero Testcf
structure for ease of access. From the ‘Report
Generator Pick Test’ window, click on ‘select Litasel fuli 55
directory’. This will enable you to browse the
directory structure for the folder where your test 2 | VEOR Todk ,
profiles are saved. Once the required folder is located, : C;W of Sourc Code
.. 3 old versians
press ‘Enter’ to open this in the ‘Report Generator -
Pick Test” window. The test profile can then be 4 Test
. Default Settings
selected from the list. Log Fies
“\Hal\Engdata'VBOX\VBOX Tools\Test' Saved Tests RepGen AutoSave
Saved Tests
Setup Log Files -
4 1 3

Adding and Removing Test Profiles

Click the ‘Add Test’ icon to open a browse window then search for your test setup file and click ‘Open’ to add this setup to
the list.

To remove a test from the list, select it with the mouse or the up and down arrows then click the ‘Remove Test’ icon to
delete the highlighted file from the Pick Test window.
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Start / Finish & Splits

The Report Generator screen includes a feature in its toolbar

that allows you to load split files into the software, or to clear Maths Channel Clear All {C)
any splits previously set in the file. This feature can be very Hide Unticked Rows Maxdmum Number OF Splits - 20
Close Gate Width - 25.0m

important because it allows you to load a file into the Report
Generator only and still use split lines, as opposed to having
to use the ‘Load All’ feature.

Split Names

Please note, however, that it is not possible to set split lines within the Report Generator itself —to do this, the file will
need to be loaded into software using the ‘Load All’ button, after which split points can be set normally (see ‘Start / Finish
Lines and Splits’ in the ‘Graph Screen’ section for more details).

Batch Processing

There are two forms of batch processing: batch run and batch test.

Multi-File Test

It is possible to process runs from multiple files at the same time in the Report Generator screen. To do this, the test
setup must be configured before loading the files. Once the test has been configured as desired, click the arrow next to
‘Load Into RepGen’ and select the option ‘Multiple Files. Select the required files, and the Report Generator will process
them automatically.

NB: The files to be processed must all be within a single directory.

Multi-Part Test

The multi-part test option allows different types of test to be conducted in sequence, without the need for user-
intervention. This can be useful for performing a variety of tests in a single session, or for performing equipment
calibration runs and then feeding the calibration results into the subsequent test. In addition to the full range of test
setup options, the setup files can contain screen layouts. This allows the Report Generator to change which parameters
are displayed — and the format and position in which they are displayed — to show information in the clearest possible
manner during each part of the test.

Multi-part tests are configured by selecting a series of existing or new RepGen test setup files and arranging them in the
desired order. These files can include all of the normal test settings, including start, end and line conditions, speed
columns and column headings, as well as screen settings.

Before it can be used, a multi-part test configuration must be saved in the format .btf (“Batch Test File”). It can then be
subsequently reloaded if desired, however the component .rcf files will also need to be available in their original
directories with their original names.

Once the multi-part test has been configured and saved, it can be used simply by loading a file (post-processing mode) or
connecting a VBOX (real time mode) and either clicking the “Multi-part Test = Run” button or pressing F6.

Speed Columns

The use of Speed columns in Report Generator is to allow interim time values to be displayed across the screen in
columns rather than down the screen in rows. See the table below for an example of the use of Speed Columns:

Acceleration example
Four 0-60km/h runs have been performed and the times at 10km/h intervals have been generated:

Run num 0-10 0-20 0-30 0-40 0-50 0-60

1 0.39 0.71 1.02 1.48 1.83 2.2

2 0.48 0.8 1.15 1.45 1.74 2.13

3 0.47 0.81 1.16 1.49 1.81 2.15

4 0.6 0.99 1.4 1.88 2.88 3.33
Avg=0.49 | Avg=0.83 Avg=1.18 | Avg=1.57 | Avg=2.06 Avg=2.45
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If speed columns were not used, then each time result would be on a separate row, making it impossible to average each
speed range:

Run num Speed Time
1 0 0.0
10 0.39
20 0.71
30 1.02
40 1.48
50 1.83
60 2.2
2 0 0
10 0.48
Configuring Speed Columns ]
. ' i escat H v
The individual Speed Columns are configured from within the normal ‘Test TR sdseti smvesetip anly
Setup’ in Report Generator. There are two tabbed pages for the speed \iﬁ%ﬂm“m | e Conion: |
Options: pe ns1 - 10 | Speed Columng 11 - 20
columns, 1-10 and 11-20. R
speed to speed *| 000 0.00 [~ we
. . t_|,||:IE type stat value  endwalue  name
Each Speed Co.Iumn generates a result which is S— 3 e o B e
based on the time between two events. These = St emkde D
two events can be selected from a pull down speed to dist weedoweed 2] [o20 [ o0 [Juse
. trig to speed ype statvalue  endvalue  name
IISt' trig ta dist speed to speed *| |0.00 0.00 I~ use
digt to digt type statvalie  endvabe  name
speed to speed *| 000 0.00 [~ we
. . stat value  endwalue  name
The start and end points for each Speed Column can be configured by [odomed = B0 B0 [ e
manually entering the value e e adde
speed to speed *| 000 0.00 [~ we
type stat value  endwalue  name
speed to speed *| 000 0.00 [~ we
Or by using the Auto Generate function. type deioghe  emEle
speed to speed *| 000 0.00 [~ we
type stat value  endwalue  name
speed to speed 0.00 0.00 [~ we
NB: Even though you may have set an individual Speed Column to a 0-60 Check Al
. ag s Auto G It
test, you still have to set the overall Test Start and End conditions as normal _tungerae| Unchesk A1
using ‘Test Setup’. For example, if you are doing a test from 0-100 with 10

speed columns, then set Start Conditions to 0 km/h, End Conditions to 100
km/h, then set 10 speed columns for the 10 increments in-between.

Assigning a Speed Column _@

To assign a results window column to one of the Speed Columns, click the column =
an

header and then select one from the pull down list. e
\ Longitude

S 0-10
NB: If the name of the Speed Column does not appear in this list, then make sure 10-20

that the ‘Use’ box has been ticked in the Test Setup.

<

»

NB: Some features such as ‘highlight run’ do not work in conjunction with speed &0-70
columns. Speed Caolumn 9

Speed Column 10
Speed Column 11
Speed Column 12
Speed Column 13
Speed Column 14
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Memory Stores

Memory stores are permanent memory locations used to store results form a test, so that they can be carried over to

another test. The value in the Memory Store is a permanent value, so it is not lost when the software is shut down, or
when a new test starts. There are 10 memory stores in total and data is allocated in one of three ways:

e Assigned manually — by clicking on ‘Tools” — ‘Memory stores’

e Assigned from a cell in the results grid — by right clicking on that cell

Memory Stores

v X

Apply  Cancel

=

w1 M2 M3 M4 M5 ME M7 Ma M3 M10

Mame | Distlm]

Walue | 0.000

Time(s) Disk(m) MFDD(mfs%) |Corrkd

& |
)'% Delete Row |

——
—E Assign value ko memary store H
I i I

Assigned from a result in a column of the results grid — by right clicking the column header

[E1= L

Cuimad il i
Wiew as Live Data

=
E-’"? Assign column to memory store

Dieleke colurmn

H— ﬁ Clear column

Clear all columns

i,
E')E Insert column

w

Memory Store example

= n

Memory stare

v X

Apply  Cancel

Azsign ta memary store

MName  Corrtd dist(m]

Settings
[ Start of test
[ End of Test

Test Line
[ &0l Lines

0 Line Mumber

[ Columin &verage

In this example, a wheel speed encoder is fitted to measure the wheel slip. The wheel speed encoder outputs a set
number of pulses per revolution, but because the tyre diameter can vary, the exact calibration of the encoder is required

first.

e Set the maths channel to divide the wheel speed encoder frequency channel by Speed(GPS),

e Select the ‘average from start’ option.
e Right click the maths channel column header and assign it to a Memory [T Memary stare
store. Set the Memory store to pick up the results at the ‘End of Test’

condition.

v X

Apply  Cancel

e Scan an acceleration test without wheel spin. At the end of the test the

memory store is loaded with a value relating to the calibration ratio of

the speed encoder.

Azsign bo memory store E]

Mame  Corrtd dist{m)

This memory store can then be used as a multiplier in subsequent tests to
transform the Wheel speed encoder output into a calibrated wheel speed output Settings

in km/h.

[ Start of test
[T End of Test

Test Line
[ &Ml Lines

d Lire Mumber

[ Column Average
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Memory Stores from Test Lines

When choosing to assign a column’s line condition result value to a memory store, it is possible to assign this from either
a specific test line for which this applies, or from every new valid line condition.

To assign a specific line result to a memory store, click “Assign value to memory store” from the Report Generator results
table, as explained above. The Memory store dialogue box presents the option to choose a specific line number. ensure
the Test Line box is checked and then manually enter the line number to be assigned.

Memory Stores as Column Headers

Any of the 10 memory stores can be selected as a column header in a results table, useful for when it is desirable to know
the value held in the memory store at each test line. To select a memory store as a header, left click on the column
header in the table and a drop down menu of available channels will be given. Scroll down to the required memory store,

select this and then click OK

EX3

|Blank -

Average from start

Average between test lines
Iirirnum

b aximum

binimum between test lines
b aximurn between test ines
Dielta between test lines
Show column average
Standard Deviation

Calurin label

1.000000
0.000000

. vo ]

Report Generator Maths Channels

The Report Generator toolbar contains a ‘Maths Channel’ icon, which can be used to create up to

X5

Blank

7]

maths channels
Save n

Graph un

Uze box

Trigger speed

Ay longaco(m/s®]
Ymax

Centre Line Deviation
Slip Angle

“raw Rate

Uzer Test

Relative Height

File Mame

Serial number

File Date

Time zince midnight
Test Mame

Fadius of Turn
Elapzed Digtance
Speed Quality
145:07 -YE - 1pm [RPH]
145:02 - M2

45:03 - M3

145:04 - M4

| M5:05 - M5

15:06 - MG
MS5:07 - M7
4508 - M3
45:09 - M3
+5:10 - M10

m

five Maths channels for use with the Report Generator. As well as displaying the results of

mathematical expressions with every line of information created by the Report Generator, these
Maths channels may be used as start conditions or line conditions.

See the section ‘Maths Channel’ for more details.
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VBOXTools - REAL TIME PLOT

Real Time Plot Screen

The VBOX Real Time Plot screen is a vehicle path plotting screen which is updated in ‘Online’ mode when a VBOX is
connected to a laptop running the VBOX Tools software. It can also be used in ‘Offline’ mode using a replay function. As
well as plotting the path, it can be used to measure times between points on a track set by the user.

It can also be used to replay a recorded file with a choice of four speeds. However, for most applications it is
recommended that lap timing be done through the Report Generator screen.

}“:‘& The Real Time Plot screen is accessed by pressing the Real-Time plot button in the Main Button bar.
Virtual markers can be applied to the track and the timings between these markers are displayed in a table on the screen.

The screenshot below shows four and a half laps of a circuit with a start / finish line and two split points. The numerical
results of the test are shown in the table.

Racelogic - VBox Tools - brakestops. with.trigger.vba - 286.99s
Resl Tine Pt

BROBW0ASA4 T X

Time
Splt 1
spi 2
o3
Splt 4
spi s
solte
Splt 7
spis
o9
spit 10
Spit 11
soit 12
spit 13
Spit 14
st 15
- [ sph 16
Spit 17
am st 18
spit 19
250 Sea
Last Sector

8
-

A file can be replayed in this window or plotted in real time, but for lap timing or split point times to be displayed, the
position of these lines must be created or loaded into the software.

The data used to create this path of a vehicle is the Latitude and Longitude information calculated by the VBOX.

Options

There are a number of real time plot screen options to give control of use
and setup of the screen

Replay File
Clear 4 }<
H Start [ Finish / Split Lines »
Changing the Replay Speed = Y Reioyspeed R
Click the ‘Options’ icon on the Real Time Plot toolbar then select the Close Screen Update Rate >
‘Replay Speed’ option. Then select the desired replay speed from the Timing Mode >
four options: ; e
¥ Auto Centre
v Show Direction
b 1x true Speed ! Circuit Qverlay 4
e 2x Twice normal speed i Save Lap Times
e 5x Five times normal speed ErrriiteE TTEEIEtey
e Quick Scan Instant

If the software has start, finish and split points loaded or created when a file replay occurs then the times relevant to
these splits will be displayed in the columns on the right of the main display screen.

74 VBOXTools Software Manual Version 1.11



Screen Update Delay

This option allows the user to change the refresh rate of the Real Time Plot screen:

e 20Hz

e 10Hz

e 5Hz - Default
e 2Hz

e 1Hz

Note that if you use a faster screen update, you may end up using a lot of your processor resources, which means the
software can become un-responsive to user inputs until the replay has finished.

Split Time from Start/Finish

This option determines whether the split times are from split to split or from the Start line to the split line.

Overlay

An overlay can be used in conjunction with the real time plot by loading a circuit overlay file using the pull down menu
under ‘Realtime Plot - Circuit Overlay = Load’. Note that in post processing mode, the target data file needs to be
loaded first.

360 |
365 |
370 4
375 |
380 |
385 |
-390 |
395 |
-400 |
-405 |
410 4
415 |
420 |
425 |
430 |
435 |
440 |
445 |
450 |
455

metres

t T T T T T T T T T
280 300 310 320 330 340 350 360 370 380
metres

The ‘Circuit’ option in this menu gives control of the colour and line thickness of the circuit overlay.

Manual Scale

The default option is for automatic scaling but if manual scale is selected then the scale of the real time plot window can
be controlled on a slider bar at the bottom of the screen, or by clicking on the ‘+’ and ‘-* at the ends of the slider, or by
using the arrow keys (Make sure the plotting screen is selected first by clicking on it.)

=+ -

Auto centre

This option cause the live or replayed position of the vehicle to stay in the centre of the screen. This is not available until
the manual scale option is enabled.
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Show Direction

This options adds a pointer to the vehicle path dot to show the current heading of the vehicle. This is not available until
the manual scale option is enabled.

Live VBOX Data

With the Real Time Plot screen running and a VBOX connected to the computer, this screen will show the live path of the
vehicle. In this mode Start/finish lines and split points can be placed so that live lap timing can be performed.

Replaying VBOX Data

A VBOX file can be replayed in this screen to show the path and to produce a table of lap timing and
split line time results.
Replay File

To replay a file, load the file into the VBOXTools software using the ‘File = Load’ icon, then click the
‘Replay File’ icon on the Real Time Plot toolbar.
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VBOXTools - DATA DISPLAY

DATA DISPLAY

A ‘live window’ is a display window that can display data from a VBOX channel in real time or from a logged channel in a
VBOX file. The live windows can be placed anywhere on the screen and each may be set to one of six different display
types. The colour and format of these windows can also be adjusted.

There are four examples in the screenshot below. Time is shown in a numerical window, satellite count is shown as a level
bar, speed is shown on an angular meter and then speed and four separate wheel speeds are shown together in one line
graph window.

Numerical and Level bar windows cannot be re-sized, all others can. Having a large number of live windows open, or
many channels on a single window, requires a fast processor.

Numerical —

— Velocity

—— fl_wwspd (FL_wwspd)
fr_wespd (FR_wspd)

— rl_wspd (RL_wspd)

—— rr_wspd (RFE_wspd)

Bar Graph ——»

Angular ————»

0.00 100.00

\
Line graph

Resizable —»
Text

Creating a Live Window

Click on the ‘New Window’ icon in the main toolbar and a new live window will be created. The new live window shows
speed in the numerical display format by default. This window can be moved and sized just like any normal window. The
live windows have a ‘snap’ facility, which means if one is placed close to another, it will automatically snap into alignment
with the other live window.

Selecting the Live Display Data Channel

To change the display channel in any one window, move the mouse cursor over the display window and right click the
mouse, then select the ‘Main Data’ option.

This will bring up a new selection box showing the different channel types. Select one to bring up a new selection box and
then select any of the channels listed within that box.

e Standard Channels: These are the standard channels created by the VBOX.

e (Calculated Channels: These are channels calculated using the standard channel data.

e  CAN Channels: These are any channels from CAN modules connected to the VBOX.

e Lap Timing Channels: These are speed at start/Finish, speed at Finish, and speed at Split.

e Memory Stores: These are any Memory store channels saved.

e  Serial Status: These are channels which report any CRC errors in the serial communications.
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Selecting the Live Display Data Format

To change the display format of a live window, move the mouse over the live window and right click the mouse, then
select ‘Display Type’. From the drop down menu that appears select the format of your choice.

Live Window Setup

Once a live window has been created there are attributes
of the window that can be configured from the menu that '

. . . »
appears when the mouse is right clicked when over the .

live window. The attributes that can be changed vary Humene

Setup L4 Text
Cloze Level Bar

Main Data

between different types of live window; not all options are
available for every display type. The options available

Angular Meter
include:

Compass

e Update Only When Moving — This option causes
the live window to only update when speed is detected.

e Smooth Level — This option will apply smoothing to the live channel on the VBOX, useful when displaying
Acceleration channels.

e Chart - This option opens an advanced editing window.

e  Automatic axis scaling — With this option set the display window will automatically scale the axis to fit the
incoming data.

e Y-Axis Scale Reset — Selecting this option will rescale the Y-axis to fit the current value, allowing the user to
quickly zoom the window to a scale suitable for viewing. This is particularly useful if, for example, the satellite
reception is obscured momentarily, causing the Y-axis to reset to extremes of value, losing resolution.

e Max Samples — The number of samples of data displayed in the window can be set with this option.

e Display — This contains setup options for maximum and minimum range values and display colours.

e Number of elements — The number of bars shown in the level bar can be altered to make it easier to read.

e  Font Colour — The font colour of the Text format window can be set in this option.

e Level Alerts — This feature allows the user to enable warnings in the form of audible beeps and a flashing
window surround when user-definable levels are exceeded or ranges are met.

Setting Level Alerts
Right click the mouse to open the data setup menu of the live x|
window, then select Set-up from the menu options. Then select rLevel Alert
Level Alerts to open the following window. [~ Beep Between

—HighLevel——— Low Level————————
The Level Alerts setup window allows the configuration of the [# Enabled ¥ Enbled
channel levels at which audible alerts can sound accompanied by I~ BeepAbove I Beep Below

the border of the Live Window flashing.

‘alue IT oo Walue IU

The Alert options allow a warning beep to be triggered when the
data is.

1) Above a threshold
2) Below a threshold

3) Between two thresholds M

4) OQutside of two thresholds.
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VBOXTools - TOOLS

This drop down menu contains some VBOX functions and VBOXTools software modules. It will also be the location of links
to any further software modules released in the future.

Body Angle Channel Creator

Slip angle, Pitch Angle and Roll angle can be calculated in QLY Config  Options  Help
post processing from a file which contains YAWO03 or IMUO2 Create Channels
data. To do this, a file must contain longitudinal acceleration Centreline Deviation Setup Auto Run On Filz Load
(‘X_Accel’), lateral acceleration (‘Y_Accel’) and/or yaw rate Radius Of Turn Setup
(‘YawRate’). Memory Stores
Kalman Filter ~ [roootoooomommomge oo

Simply load the file into the VBOXTools software as normal,
then select ‘Body Angle Channel Creator - Create Channels’
from the Tools menu. The additional channels can thenbe |~~~ |----

added to the graph screen and can be used in the Report Coldstart I
Generator screen as normal. These channels can also be Format Memory Card
saved by selecting them in the CAN tab when saving the file. Open Blank Motepad =~ |---- PO | . S

Automatic Channel creation

If the ‘Auto Run on file load’ option is ticked then the Body Angle Channels will be automatically created when a file is
loaded, provided that the file has the required channels.

The method used for calculating these angles works by comparing the GPS calculated Longacc and Latacc and comparing
these with the Latacc and Longacc measured using the sensor. Any differences in these results is from the roll or pitch
angles of the vehicles, and the software uses the following equations to calculate them:

If f = acceleration measured using sensor and y = acceleration calculated from GPS, then
Angle=cos ' {f*y+Vv{(y>-f2+ 1)/ (y*+1)}}

Note that the method used to calculate these angles is good for steady state tests only, if you have a high dynamic test,
then you will not get accurate results during the transitions. This is due to the smoothing which is applied to the GPS
Longacc and Latacc when compared with the measured Longacc and Latacc from the sensor.

Centre Line Deviation Set-up

Click this option to enter the set-up screen to allow configuration of the centre line deviation reference heading value.
See ‘Centre Line Deviation tests’ chapter for more details.

Radius of Turn set-up

Click this option to open the Radius of Turn setup window, in which the r
smoothing level and maximum radius value can be set. Setting a Radius of Turn
maximum Radius and Smoothing level in this window is primarily to apply
smoothing to the live Radius of Turn data that can be shown in Live
windows or used in Report Generator.

Enter masimunm radius 1000.00

Enter GPS heading smoath level 4

This window also applies to the Radius of Turn channel that is created in [ " OK l [ X Cancel l
post processing when a file is loaded. This smoothing would therefore be
on top of the smoothing that can be applied in the Graph window for the Radius of Turn channel.

The Radius of Turn channel is also available as an input parameter in the Maths Channel and Generate New Channel
facilities.

79 VBOXTools Software Manual Version 1.11



—

Memory Stores

Memory Stores v X

Apply  Cancel

Click this option to view or edit a current memory store
name or value. M1 w2 M3 M4 M5 |[ME M7 [ME M3 [ M0

Mame |FL_factor

Walue | 93,497

Kalman Filter

This selection runs the Kalman Filter module; please refer to the ‘Kalman Filter’ chapter of this manual.

PC File Manager

Clicking this option opens the PC File Manager window, which is used to control the disk logging. A facility is available
within this section for Auto filtering of results; please refer to the ‘PC File Manager’ chapter of this manual.

Transmit Data Via Internet Connection

NB: The VBOX Internet Link requires each of the two computers involved to be set-up using the following instructions.

——

PC connected to the VBOX (server) (piernethonm
To set-up the Internet link on the VBOXTools software, you need a Cannection Type
VBOX connected to a PC, either via the serial cable, USB, Bluetooth, © Nane
or the Telemetry Link. Once the link is established, go to "Tools" on (3 Sever
the main toolbar, and click "Internet connection". Then choose O Client
"Server", and then enter a Port number (for example you can use 996,
as this is not used by any other service). Now click "Ok". Port
a
This PC is now acting as a server, and you will need to know what the
IP address of this server is to connect via a remote PC. V' 0K

If you are not sharing an Internet connection with any other computer (ie. directly connected via dial up, ISDN or ADSL)
do the following:

To check the IP address of this machine, go to the Windows Start bar, and click on "Run", then enter "cmd" and press
enter. A DOS style window will now appear, Type ipconfig and hit enter. You will then get a number of results, one of
which will be the IP address of your computer. Make a note of this IP address (Note this will probably change every time
you drop your connection to the internet).

WINDOWS\System32icmd.exe

Microsoft Windows XP [Uersion 5.1.2608081]
(C> Copyright 1985-20801 Microsoft Corp.

:\Documents and Settings\Kevin>ipconfig

llindows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix

Dt 192.168.1.46
Subnet Mask : 255.255.255.8
Default Gateway : 192.168.1.1

:\Documents and Settings\Kevin>

For this to work, you must have the firewall disabled on your computer, or the Port number (996) opened up to allow
communication. To check for this, go to "Control panel" ->"Network connections", then right click the network that
connects to the Internet, and select "Propeties". Click on the "Advanced" Tab, and make sure the box "Protect my
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computer and network..." is un-checked. If you are sharing an Internet connection with a number of other users via a
server and a router then do the following:

Go to the website www.whatismyip.com and you will be given your IP address. Make a note of this. You will also need to
have an open port on your router that is mapped to your PC. You will need to ask an IT technician to open one up for you
(you can use 996), make a note of this as well.

Setting up the Remote PC(Client)

To set up the remote PC that will do the monitoring, run the -
VBOXTools software, and go to "Tools"->"Internet connection" and InternetForm IX
select "Client". You will now need to enter the IP address of the Server
computer, and the Port number (996). This is the IP address that you
found from the instructions above.

Connection Type

) Naone

() Server
Now click "Ok" and the text in the top blue bar of the main screen of @ Client
the VBOXTools software should show connected. If this appears, but
no data comes through, the it may be because the sample rate is too Server I addiess Pl
high. To reduce this go back into "Internet connections" and select no.og o
"Client" and click the "Advanced" tab. A skip count option then
appears which allows the sample rate to be divided down by the o 0K
number selected. If 2 is selected then the sample rate will be halved,
reduce the sample rate down by half (skip count 2), and try again.

Providing the Server computer is set-up and connected to a working VBOX, your VBOXTools software main screen display
will now be displaying as if it was connected directly to the VBOX. You will now be able to create and use Live windows to
display data from the available display channels. The VBOXTools ‘source detail’ window should indicate the current VBOX
status as normal

If the Server computer is not set-up then you will receive the message stating ‘Ensure Server software is running’
If you cannot get a connection at all, then make sure you have ability to output to Port 996 on the server by running the

VBOXTools software, and setting up the server connection, and entering Port 996, and clicking ok. Then go to the website:
http://grc.com/x/ne.dlI?rhidkyd2 , and click proceed.

https://www.grc.com/x/ne.dll?bhObkyd?2

You will be given a table of coloured results; check the 996 is coloured red or green. If it is not, then you need to contact
your IT technician and ask him to allow you to use this port (or another if this is in use). This facility enables the VBOX live
data to be sent over the Internet from one PC connected to a VBOX to another PC running the VBOX software. To use this
software see the main section Internet Connection.

Cold Start

The ‘ColdStart’ option is also known as a GPS Cold Start, as it forces the GPS engine in the VBOX to reset the downloaded
almanac of current satellite positions. This can be used if a VBOX is having trouble locking onto satellites, which can be
caused by the VBOX not having been used for a period of time or if it was last used in a very different location.

Every time a VBOX is used it downloads a new almanac, which takes about 10-15 minutes of continuous exposure to the
same satellites. A downloaded almanac is usually relevant for about four weeks, providing the satellites have not been
forced into very different orbits by their operators.

After performing a ColdStart leave the VBOX powered up in a situation where the antenna has a good clear view of the

skies, for 15 minutes. Once the VBOX has downloaded the almanac it is much quicker to re-acquire satellites in noisy
situations such as near trees, buildings and bridges.

Notepad

Click this option to open a windows Notepad window.
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VBOXTools - CONFIG MENU

This drop down menu allows you to load and save options for the configuration and screen position of VBOXTools
software screens. This option also allows you to load and save basic VBOX settings, the RepGen setup, and Graph settings.
These configuration files are saved with the prefix .rcf.

The software also has an autosave facility that will automatically store the settings and window positions last used and re-

open the software with the same settings and positions. e ;
Save Configuration EJ

X

Exit

Save

The ‘Save’ option allows you to include configuration data from any or all of the
software areas or VBOX settings in a .rcf file, by ticking the relevant boxes before

[ Screen Layout
[] Channel # Asis Setup

[ Advanced Graph Settings

clicking ‘Save’.
g [ Graph Runs

[] Report Generator

Load

The ‘Load’ option allows you to load configuration data from a file. You will only be able
to Load config data for a section of the software if configuration data for that module LE:“E Z:(t
has been included in the config .rcf file.

Load Configuration EJ

Using this facility a VBOX can be set up quickly and easily, by loading an existing VBOX
setting into the VBOXTools software and then sending it to the VBOXIII. See the section
‘Configuring the VBOX and Modules’ for more details.

VBOXTools - OPTIONS MENU

The ‘Options’ drop down menu contains five features:

COM Port Select

Use the ‘COM Port’ menu item to select which serial COM port is used
by the software.

Heb
COM Port L4

Language 4

USB Serial Port (COM&)
Racelogic Uparader (COME)
Units Of Measurement *| v USB Serial Port (COM1)
Widescreen
v Telemetry Mode

If you are using a built-in serial port, then usually this is assigned to
COM 1.

—————————————————————————————

If you are using a USB to serial converter then this may be installed on a COM port other than COM 1. Ensure that the USB
to serial converter is Microsoft approved for use with your operating system. To find out which COM port has been
assigned to a USB to serial converter, go to ‘Start’ -> ‘Control Panel’ -> ‘System’ -> ‘Hardware’ -> ‘Device Manager’ and
check under ‘Ports’.

Make sure no other software is using the same COM port as the VBOXTools software; typically mobile phone / PDA
synchronization software will take over the COM port, and will need to be disabled. (Microsoft Activesync is a particular
culprit. Disable this in the Task Manager; wcescomm.exe is the offending application.)

Language

One of the huge improvements made to the new release of the software is to provide multi-language support. Users now
have the choice between: English, German, French, Chinese, Korean and Japanese.
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Units of Measurement

The ‘Units of measurement’ menu allows you to set the speed units to km/h, mph or knots and the distance units to
meters or feet.

WideScreen

Some widescreen laptops may exhibit sizing problems with windows in VBOXTools. If they do then select this
‘Widescreen’ option.

Telemetry Mode

This mode should be enabled if the PC is being used at the receiving end of a VBOX telemetry link.
Enabling Telemetry Mode stops the VBOXTools software from automatically polling the connected VBOX, which is
impossible over the Telemetry link and causes communication errors.

VBOXTools - HELP

Manual

This option opens the installed version of the VBOX Tools manual in Adobe PDF format.

About

Selecting the ‘About’ menu opens a pop-up window with the version number of the software installation.

RACELOGIC

N T

‘

Software Version :-

© Racelogic Ltd. 2003
Tel : +44 (0)1280 323803

email : vboxEracelogic.couk  website | wiwracelogic. co.uk
windows %P Professional [Build 2600] with Service Pack 3
Processor : Intel Pentium Revision OF.00
Proceszor Speed [Approx): 2160.0 MHz
2085992 total physical memary in kilobytes
1031604 available physical memory in kilobytes
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VBOXTools Software — Kalman Filter
There are three ways of using the Kalman filter: Real-time, IMU integration (VBOX3i only), and post-processing.

Real Time Filtering

The real-time Kalman filter is a feature provided within the GPS engine of VBOXII and as part of the firmware in VBOXIII
and VBOX3i. The Kalman filter smoothes the position and speed data in real time in conditions where satellite reception
can be varied, such as a heavily tree-lined road, or through a built up area.

Because the Kalman filter smoothes the speed output, it will affect brake tests results; so it is important not to use it in
this situation. For circuit analysis the Kalman filter works very well and stops any positional jumps in the data due to trees
or buildings. It also generally smoothes all of the results for easy comparison between files.

In the VBOXIII and VBOX3i the level of filtering applied to the speed trace and position information can be independently
adjusted. If the settings are both set to zero, the Kalman filter will have no influence and is effectively off. This setting is
unaffected by a GPS Cold Start on the VBOXIIl and VBOX3i.

=
In the VBOXII the levels of filtering cannot be adjusted; i M e e i) x
the Kalman filter can only be enabled or disabled. Channels Logging CAN | GPS | Output Configure Info Close Set-Up
W
DGPS
Note: Once the filter is turned on in the VBII, it remains ' '
on until it is manually turned off or a GPS Cold Start is
performed, even if the VBOX is disconnected from its Sendnessage o GFS board
power supply. Kaiman Fiter
GPS Optimisation Speed Level
It is important to note that the Kalman filter is a real time Noimal U
. . . ey s . . 0 4
filter that is carried out on the data as it is written to the High dynamics
flash card or RAM. It therefore cannot be removed if Bl _F““D”L;"e'
already applied to data. If the nature of your tests involve 0 : 4
viewing and analyzing real time data then the built-in real
time Kalman filter is recommended.
—— 3L034%  Laog Channel Usage
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VBIIl & VBOX3i - IMU Integration

The VBOX3i has the capability of integrating the GPS data with inertial data from the IMUO2 Inertial Measurement Unit in
Real-Time allowing accurate filtering and smoothing of the following parameters:

e Llatitude

e Llongitude
e Velocity

e Heading

e Height

e  Vertical Velocity

The advantage of VBOX3i-IMU integration over Non-IMU Kalman filtering is that the Kalman filter is using physical inertial
measurements from the IMU and GPS engine together. This allows it to rely on IMU data when GPS signal quality is bad or
absent (for a short duration).

Noisy and intermittent GPS
Signal

The Racelogic Kalman filter is capable of
using GPS measurement data and IMU
inertial measurement data together to
compensate for GPS dropouts or noise.
Right is a plot of the number of satellites
(blue) and GPS velocity (red) which is
experiencing noise then dropouts due to
the vehicles environment.

161 162

Seconds

16 184 165

The plot right illustrates the difference in
quality between the Kalman filter derived
velocity (black) compared to the velocity ;
derived from GPS alone (red). > w

kmi
ey
=
=

The Kalman derived velocity can be seen
to be a very accurate estimation of the
velocity of the vehicle despite the
adverse conditions.

T

e

167 168 169 170 171 172 173 174

To illustrate the accuracy of the Kalman

derived velocity, left is the the Kalman

kmh

3 derived velocity in black and the wheel

speed derived velocity in blue.
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REsa¥NRER KeEsgaessrss
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Seconds

166 167 168 169 170
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Long duration dropouts

The plot right shows a complete GPS
dropout of approximately 6.5 seconds.

Comparing the Kalman derived velocity
(black) to the Average Wheel speed
(blue) you can see that even with no
GPS input the Kalman estimate is very
good when relying solely on IMU data.

R A

0
Seconds

Hardware configuration

First the VBOX3i needs to be configured to use the IMU data it is
connected to.

1.

Connect the IMU to the CAN port of the VBOX3i with the
required cable and power the VBOX3i.

Open VBOX Tools and connect the computer to the
VBOX3i using either RS232, USB or Bluetooth.

Select the appropriate COM port. The ‘serial data OK’
message should appear in green beneath the COM port
number.

Click on the ‘VBOX Setup’ button to open the VBOX setup
window.

Underneath the channels tab a ‘3-axis Modules’ tab

should be visible. This indicates the IMU has been
correctly detected by the VBOX3i.

86

. n .
B % & @ x
Channels | Logging CAM GPS Output Configure Info Close Set-Up

Standard | Intemal AD | VCI Modules | 3Auis Modules |

005313 - FAw 01 25 |

Satelites (Mumber of)

£

Satelites (Mumber of)

Channel ‘ Log to compact flash Send over serial
‘YawRate v ¥
~ >
v v
v v
~ v
~ >
~ @
( Check All [ Chedk Al |
( UnCheck Al il UnCheck Al |

| 37.778% Log Channel Usage
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X 6. If the ‘3 axis Modules’ tab is not visible, click on the

B s 5 * ‘CAN’ button at the top of the window.
Channels Logging | CAN | GPS  Output Configure Info Close Set-Up

Config ‘ Tx Identifiers

W i Ik -

7. Make sure that the ‘Racelogic CAN Modules only’ (red)

BoudRate ReScon Delete Settings  CAN Termination is assigned to the CAN port that the IMU is connected
‘ ‘ to.
Racelogio Bus 8. Exit setup, then re-enter. This should correctly detect

the presence of the IMU data should the ports have
previously been swapped.

CAN Bus

CAN  RS232 [qusmie
wer)

CAN Bus

NB: If the IMU tab has still not appeared under
channels, the IMU settings should be checked to

make sure it is transmitting data at the correct

baud rate and is configured correctly. If the LED

above the CAN port is not lit green the CAN messages
COror e from the IMU are not being understood by the VBOX3i
and it is likely the IMU configuration is incorrect.

VBOX 3i X

E]ﬂﬂﬂ%& i x

Logging CAN | GPS | Qutput Configure Info Cloge Set-Up

9. Next click on the GPS button. Under the Kalman Filter
section check the ‘Use IMU’ box.

10. The VBOX3i will now use the inertial data recorded by [
the connected IMU and integrate it with the GPS data to

Send message to GPS board l

K.alman Filter

generate filtered and smoothed data speed and position FlusaiMu
GPS Dptimis ation

data. ONor:al t
(%) High dynamics

NB: If no IMU is currently connected, the data logged by O Low dnamics

the VBOX3i will be the raw unfiltered GPS data. If
however an IMU is connected after the VBOX3i has
begun to log data the file will contain a mix of unfiltered
and filtered data.

VBOX 3i X

B M= W @ X

Channels | Logging CAM GPS Output Configure Info Close Set-Up

Standard | Irtemal A0 | WOI Modules | 3 Awis Madules |

ezl 11. Once the VBOX3i has been set up to use the IMU

[ e l Lon to comppoct fech Sod e e datait will automatically log to CF card the Speed Quality,
l'z ; IMU Kalman Filter Status and IMU channels.
i r
E F These channels allow Racelogic to troubleshoot
i r any problems that may be encountered with the
Kalman filter generated data and cannot be switched
( Check Al [ Check Al |
( UnCheck All [ UnCheck Al | Off
If the IMU channels need to be made available
for viewing live in VBOX Tools click on the ‘Check
All button under ‘Send over serial’.

The VBOX Kalman filter module is designed to take a standard .vbo file that has been logged under poor conditions (for
example in close proximity to trees and buildings) and from this generate another .vbo file with more accurate speed and
position data.
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The reason the Kalman filter can improve raw data is because the position and speed are measured using two different
methods in the original .vbo file; speed is measured using Doppler shift, and position is measured using normal GPS
triangulation. Speed and position are related very closely, which means you can use speed to calculate position, and vice-
versa. Another advantage of using the Kalman filter in post processing is that the whole data set is available, which means
the filter can be run both forwards and backwards to get a closer approximation to the true result.

As an example of the position smoothing, we will use a file that was a circuit
outline taken at the Nurburgring. In this file trees close to the edges of the
track have caused poor satellite reception resulting in noise and steps in the
data.

The original file is indicated by the red trace and the Kalman filtered version
by the blue trace. As can be seen in the blue trace, the Kalman filter has
correlated positional and speed data to remove the steps in position without
the loss of data that would occur with other filtering methods.

Log Rate = 20Hz

SecE

88

The speed data shown on the left shows
the noisy original in red and the Kalman
filtered in blue.

NB: If you are measuring braking
distance, the Kalman filter must not be
used.

VBOXTools Software Manual Version 1.11



Kmh

Post Processing

This provides a superior level of improvement to noisy data than the VBOX’s built-in Kalman filter (but not better than the
IMU). It is superior because it is applied in post processing, allowing it to analyse the data both forwards and backwards.
To get the best results from the Kalman filter software the Kalman filter in the VBOX must be disabled.

Log Rate = 20Hz

eCs

Two VBOXs in an area of poor satellite coverage (close proximity to buildings), one
with the Kalman filter enabled (blue trace) one without (red trace).

Using the Kalman Filter Software

-8 Config Options Help
Body Angle Data 4

The Kalman filter module is accessed from the ‘Tools’ icon in the main toolbar of the Centreline Deviation Setu
p

VBOXTools software.

Radius Of Turn Setup
Memory Stores

Selecting ‘Kalman Filter’ from the drop-down menu displays the screen below right.

When a file is loaded into the VBOXTools software (see ‘Getting Started’ for

instructions on how to do this) selected information about the file will then appear in

the File Statistics window of the Kalman filter module.

Dropouts

At this stage check to see if there are any lost sample points due to satellite

loss by checking the number of ‘Dropouts’ reported in the file.

Repairing a File

If there are any reported dropouts, click the ‘Repair’ icon. This will then
scan through the file to find these dropouts and use linear interpolation to

temporarily fill the gaps.

If the file still shows dropouts after repairing, then the file cannot be further
repaired using the software and the available data. You can still proceed to

the Kalman filter stage.

89

File Statistics

Filename : Afternoon Sezsion - Meil C Driving - After Tyre Change-y|
Size : 10834 Linez  Run Time [Seconds] : 1083.30

Dropouts: 3

Sample Rate [Hz] : 10,00

Optiahs

Coldstart
Format Memory Card
COpen Blank Notepad

3 = X

Repair Filter Interpolate [ Subsample  Close

Speed Filter :]

mir max
Pazition Filter :]

mir max
Fonwards
Backwards

1.0.3 (Build 001)
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Filtering the File

To process the data further click on ‘Filter’ in the filter screen.

To adjust the smoothing levels you can drag the Speed and Position filter sliders independently. It is sometimes useful to
keep the speed only mildly filtered to retain the transient dynamics (for example a gear change), but smooth the position
data more heavily to get a smooth trajectory. It may take a bit of trial and error with these settings to get the desired
results.

Saving the File

To save the new filtered and/or repaired file click on the ‘Save’ icon in the main VBOXTools toolbar. This can be done after
the file has been either repaired, filtered or both.

Converting the Log Rate of a VBOX File

The Kalman filter software module can also be used to convert a 5, 20 or 100Hz file to one of the other log rate options.
For example a 20Hz file can be converted to a 5Hz file or interpolated to a 100Hz file.

VBOX  View
To save a file with a different log rate load the file into the VBOXTools software using the ‘Load All’ icon.
Save ] Run the Kalman filter module, but then without using any repair or filter options click on the
zppen , | ‘Interpolate/Subsample’ icon at the top of the Kalman Filter window. A small window will appear
ompare . . .
Sum:mw prompting you to choose the log rate you wish to save the file as.
Circuit Map
Print 4
Import ~ » % H }<
Export } Repair Filter Interpolate fSubsample  Close

For example if a 20Hz file is loaded the first prompt screen will be a 100Hz option.

i

P Do pou want to interpolate to 100Hz 7
\{/

If you choose 'No’ at this first log rate option then another box will appear offering the other log rate.

ﬂ

p Doyouwant to down sample to SHz 7
-
“-u()

Yes Mo |

After confirming a log rate the standard VBOX file save window will remain to allow selection of a filename and location.
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VBOXTools Software - Maths Channels

The VBOXTools software contains a facility that allows mathematical expressions to be created from a combination of

VBOX data channels, numbers and mathematical functions.

An example of this facility could be the calculation of road gradient by taking the vertical velocity channel, dividing it by
the speed channel and multiplying by 100, thus creating gradient as a percentage.

The Maths Channel facility can be accessed in two sections of the VBOXTools software.

e Inthe Graph screen the Maths Channel facility is accessed through the Generate New Channel button on the

Graph toolbar.

e Inthe Report Generator screen the Maths Channel facility is accessed through the Maths Channel button on the

Report Generator toolbar.

In the Report Generator screen five Maths Channels can be created and then used in the live or post processed data.

These are permanently labelled Maths 1 - 5.

In the Graph Screen any number of new channels can be created from logged VBOX file information, providing the
number of CAN channels plus new Maths Channels does not exceed 32.

Maths Channel Basics

Having selected the Maths Channel in Report Generator or
‘Generate New Channel’ in the Graph screen a new window
appears in which the mathematical expressions are entered.

The main window shows a list of logged or live channels
available.

The ‘Expression’ box is the area in which the mathematical
expression is created.

A channel from the list is added to the expression by clicking
on it.

Basic maths functions are added to the expression box by
typing them directly into the box. The symbols for the basic
maths functions are:

e + — Addition.

e — — Subtraction.
e * — Multiplication.
e [/ — Division.

e () —Open and close brackets.

i

Maths Funckions

‘Maths Functions’ drop-down menu.

91

v o =
Maths Functions  Clear Expression  Memory Store  Save Formula  Apply

A - Satelites -
E-UTC Time

C-Speed

[ - Heading

E - Height

F - Wertical Welocity

| - Relative Height

J - Longdee Cale

K- Latdce Cale

L - Elapsed Times [seconds)
M - Distance

N - Rurkumber

0 -MFDD

03 - Conected Distance

R - Radius of Tumn

Fiés - Maths 1

RE - Maths 2

RLC - Maths 3

RD - Maths 4

RE - Maths 5

m

Trigonometic Functions

Radians | Sin ‘ | Cos | | Tan |

@ Degrees | AicSin H ArcCos || AT an |

Formula 1 | Formula 2 | Formula 3 | Formula 4 | Formula 5

Make Result Accumulative 0 Srmoath Lewvel

Epression Fiate of Change

More complex mathematical functions can also be typed into the expression box or selected from the
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Creating a New Channel in the Graph Screen

The following example demonstrates the creation of a Gradient channel from logged VBOX data. Gradient is calculated by
dividing Vertical Velocity (km/h) by Speed (km/h) then multiplying by 100.

Step 1: Loading the File

Load the logged file by clicking the ‘Load All’ icon and browsing
for the file. Click on the ‘Graph’ icon to open the Graph screen,
which will then show the loaded file.

Step 2: Opening the New Channel Window

Farmula 1

[ take Result Accumulative

Rate of Change

Expreszion
F/C100

Click on the ‘Generate New Channel’ icon in the Graph screen toolbar. A new window will appear containing a list of

available channels from the loaded file.

Step 3: Creating the Maths Expression

Click on the Vertical Velocity channel so that the capital letter associated with it appears in the expression box. Type '/’ to
add the divide symbol, click on the Speed channel to add it to the expression then type *100’.

Step 4: Calculating the Maths Expression

Generate Channel

After clicking ‘OK’ the Channel Units box will appear; for this example ‘%’ is
used. Click ‘OK’ again and the new channel will appear in the channel list.

Step 5: Viewing the New Channel

Now that a new Maths channel has been created it will appear in
the list of available channels and can be viewed in the Graph
screen like any normal channel.

Step 6: Saving the New Channel

Click the ‘Save’ icon in the main toolbar to save the file with the
new Maths channel to a new file. The new file will then include
the Maths channel.

92

Now click on the ‘Generate Channel’ icon at the top of the window. A box will appear with an example
of your calculation performed on the data at the first sample point. Then a Channel Name box will
appear into which you should type a channel name, in this case Gradient.

[ =
Enter Channel Mame [10 Characters max. |

o]

Cancel |

@ B

yfi & 7 iy X
Maths Functions  Clear Expression  Memory Store  Generate Channel  Save Formula  Close
E - Height A
F -Wertical Welocity
G -Event 1 Time
| - Relative Height
J -Longhee Cale
K - Latécc Cale
L - Elapsed Times [zeconds]

M - Distance

M - Runiumber

0 - MFDD

@ - Corected Distance
Fi1 - Maths 1

A2 - Maths 2

Fi3- Maths 3

Fid - Maths 4

R5 - Maths 5

T - Trigger Speed

U - Centre Line Dreviation
1 - Gradient [%]
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Creating a Maths Channel in the Report
Generator

This example details the creation of a Maths channel to show
wheel slip, by determining a difference value between a CAN
Wheel Speed channel and the Speed channel of the vehicle. The
live results will be shown in the Report Generator screen, along
with the five Maths channels. The Maths channels can also be
shown in live windows.

Step 1: Connecting the VBOX for Live Data

Connect the VBOX to the computer and switch the power on.
Then connect the VBOX to the test vehicle CAN bus and
configure the VBOX CAN input channels to pick up wheel speeds
from the test vehicle. See the section ‘Configuring the VBOX and
Modules’ for more information about how to enable CAN
channels.

Step 2: Running the Maths Channel

Click on the ‘Report Generator’ icon to open the Report
Generator screen and then start the Maths Channel feature by
selecting ‘Maths Channel’ from the Report Generator toolbar. A

yfta e 7 H'f% '

Maths Functions  Clear Expression  Memory Store  Save Formula  Apply

J - Longdce Calc ~
K. - Latéec Calo

L - Elapzed Times [seconds)
M - Distance

M - RurMurnber

0 -MFDD

0 - Corrected Distance
R1-Maths 1

R2 -Maths 2

R3-Maths 3

R4 -Maths 4

RE - Maths 5

T - Trigger Speed

U - Centre Line Deviation
&, - fl_wspd [FL_wspd)

B - fr_wspd [FR_wspd]
YL - r_wepd [RL_wepd)]

D - m_wspd [RR_wspd)
YE - rom [RFM]

Trigonometric Functions
() Radians [ Sin ] [ Cos ] [ Tan ]

() Degrees [ ArcSin H ArcCos H ArcTan ]

Farmula 1 | Farmula 2 | Formula 3 | Formula 4 | Formula 5

[ Make Resul Accumulative 0 Smooth Level

Expression Rate of Change

new window will appear, containing a list of available channels enabled in the serial data stream of the connected VBOX.

You can see in the screenshot above right, that the last four entries in this case are the four Wheel Speed channels for the

test vehicle.

Step 3: Creating the Maths Expression

The equation for wheel slip of one of the wheels as a percentage is:

(Speed — Wheel speed) / Speed * 100.

Click the required channels from the list to add them to the expression and type the symbols and numbers necessary to

create the expression.

The formula should read as shown:

Farmula 1 | Formula 2| Formula 3 | Formula 4 | Formula 5

[C-ralAC=a0

As this expression was created in the
Formula 1 section, Maths channel 1 will now

[ Make Result Accunmulative 0 Smaoth Level show the results from this equation. The

Fiate of Ch window Formula 2 can be used to create a
E spreszion ate of Change

percentage slip channel for the other front
wheel. Now the Maths Channel screen can
be closed.
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Step 4: Configuring the Report Generator Screen

Now that a Maths channel has been configured the Report Generator screen will need a test profile to be set and a
column added in which to display the Maths channel. In this case the test is a trigger activated brake stop, so the preset
test setup ‘Trigger Test’ has been chosen. The column titles ‘maths channell’ and ‘maths channel2’ are added to the
columns.

Report Generator |

use | Runnum | Trigger speed | Speedikmih) Time(s) Disk{rn) MFDD(myis2) | Graph run | maths channell | maths channelz ||

In the Test Set-up screen set the Line Conditions so that a data line will appear in the results when either of the Maths
channels are greater than 10%. Effectively if the wheel speed becomes less than 90% of the vehicle speed then a data line
will appear.

—taths Condition
[~ Maths channel 1 >

[~ Maths channel 1 <
[~ Waths channel 2 >
[~ Maths channel 2 <

[ Allow Beset

11T

Step 5: Creating a Maths Channel Live Window

To create a live window of the Maths channel right click on the Maths channel column title and select the option ‘View as
Live Data’. In our case the new live windows will now show a live percentage reading of slip from our two front wheels.

E| [ maths chann

E

Maths Functions and Custom Formulae

Both the Maths Channel and New Channel features are capable of using advanced maths functions, such as square root
and cosine, as well as allowing you to save your own formulae for future use. Formulae saved in the Maths Channel
screen can be used in the New Channel screen, and vice versa.

To save a formula, it must first be entered in the ‘Expression’ text box (in the case of the Maths Channel screen, it can be
entered in any of the ‘Expression’ text boxes). When the formula has been entered, click the ‘Save Formula’ button. You
will then be prompted for a name for the formula. If you do not wish to save that formula (either because it is incorrect or
because you only wish to save a different formula in the Maths Channel screen), press cancel. Otherwise, enter a suitable
name and select ‘OK’.

Saved formulae can then be re-used by clicking the ‘Maths Functions’ icon and then selecting the required formula from
within the ‘User Defined’ category. This menu also displays a list of standard maths functions, which can be inserted into
the formula in the same way.

Enter name for formula x|
R+5

OF. I Cancel
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Rate Of Change

Maths Channels can also make use of a Rate Of Change (‘ROC’) function, which will output the rate at which the selected
channel is changing at every sample. This feature assumes that each sample occurs at the file’s normal logging rate, so
erroneous results may occur if data has been lost.
It is important to note that the Rate Of Change function cannot be used in combination with any other maths functions
within a single channel. However, a Maths Channel that uses the ROC function can be used as a data channel within other
Maths Channels. So if, for example, a channel was required that showed:

Maths Channel = ‘Channel A + Rate Of Change of Channel B’
It could be created by making two Maths Channels:

Maths Channel 1 = ‘Rate Of Change of Channel B’

Maths Channel 2 = ‘Channel A + Maths Channel 1’.

Maths Channel 2 can then be used to show the required data.
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Racelogic Test Configurations

Centreline Deviation Tests

The VBOXTools software includes the capability to perform centreline deviation tests in both live and post-processed
modes. By knowing the heading of ‘straight ahead’, the software can work out any deviation from the reference line. This
is done using the Speed and Heading parameters, and as such is very accurate (within a few cm) for tests of short
durations (<60s). This applies to all VBOX's.

Centreline Setup

To set the centreline heading, first select ‘Centre line deviation set-up’ from the ‘Tools’” menu, which will open a new
window within the software. A known heading can then be typed in, and set for use by the software by clicking the
‘Apply’ button.

Determining a Centre line heading =
v B X

If the centreline heading is not known, it can be determined either in live : . )
. ] Apply  Auto sample  Clear Average Heading  Cancel

mode or from a logged file where the user has carefully driven down the

centreline without any deviation.

In a logged file, simply load the logged file into the software, select Graph
Screen, then turn the heading channel on and use the Graph Measure
Tool to find the average heading over the relevant portion of the logged
file (see the section ‘Graph Measure Tool’ for more details). To achieve
the most accurate heading value for the centre line of your test track
average the heading reading on a number of runs down the centre line of

the track. The heading value recorded by a VBOX is more accurate at Enter average heading of straight ahead
faster speeds, so this test is best done over 30kmh. |n_nn degrees

In live mode, the centreline heading can be determined from within the centre line deviation set-up screen itself. With a
VBOX with brake trigger connected to the computer, simply click the ‘Auto Sample’ button and drive along the centreline.
Then press the brake trigger once to start sampling, and once more to stop sampling. The centre line deviation set-up
screen should then display an averaged centreline heading. The ‘Auto Sample’ averages are cumulative — so that you can
make a more accurate measurement by auto sampling the same line several times by starting and stopping the auto
sample feature as required, and the software will average over the course of all of the runs. For this reason, it is essential
that you click ‘Clear Average Heading’ to remove any previous data before setting a new centreline.

Once the centreline heading has been set, click ‘Apply’ to close the screen and use this heading, or ‘Cancel’ to close the
screen without using this new heading.

It is important to measure the average heading as accurately as possible. If your straight is short, then perform the
process more than once. Once this has been determined accurately, the results should be accurate to a few centimetres.

Viewing Centreline Deviation

Once a centreline has been set, centreline deviation can be viewed in the Graph Screen, Report Generator and Live
Windows. In all modes, the centreline deviation will be set to zero at the start of a file and whenever a brake trigger is
pressed.

To view the centreline deviation in the Graph Screen, simply load a suitable logged file into the VBOXTools software, click
the ‘Graph’ icon and select the centreline deviation channel for display.

In the Report Generator screen, the centreline deviation can be set as a column heading as normal and a live window
created by right-clicking that column heading. A Live Window display of centreline deviation can also be created in the
normal way, by clicking ‘New Window’ from the main menu and then selecting ‘Centreline Deviation’ from the list of
‘Calculated Channels’.
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Brake Testing — Explanation and Tips

A brake test is a deceleration test carried out between two speeds. Data taken during the test is used to calculate the
time taken and distance travelled. A trigger can be used to measure the point of activation of the brake pedal.

Brake trigaer applied

krith l Racelogic YEBox
120

110
Target speed » :

a
o

90 ;
a0
70 :
B0
50
40 ;
el ;
20 :
10 5

]
220 FECE
Brakestop total distance

&

Distance from 100kmh to Okmh

In the example above, the aim of the test was to examine the braking performance between 100km/h and Okm/h. A
brake pedal trigger was used, which showed a trigger activation speed of 116km/h. The target speed range was selected
for analysis within the Report Generator by setting the relevant speeds for the Start conditions and End conditions.

A very repeatable and accurate result from such a brake test is the distance from 100km/h to Okm/h. As a VBOXII samples
every 50ms, the precise point at which the speed hits 100km/h will not be known. This can be seen by looking at the
adjacent graph, which shows the speed samples around the 100km/h
target speed. The first sample before 100km/h is 100.8km/h and the "o
next sample is 99.7km/h. Even with the 100Hz update rate of a 108 ~
VBOXIII, the sample point data would not be accurate enough. 18 SN

104 \
The VBOX software calculates the precise time at which the car 102 S~
passed through 100km/h by linear interpolation; it also calculates the o \
distance at this point. This method eliminates some errors caused by * \
the effect of vehicle pitch, because most of the pitching has already * —
taken place before the target speed is reached. The settling of the car *
after it stops is ignored in the calculations, because this is detected by
the software as a ‘bump’ at the end of the speed trace and removed. w
The distance calculated using this method is very accurate and 1 2 3 4 5 6 7 8 9
repeatable. This is more commonly used for tyre testing as all the
braking response time variables are eliminated.

92

90
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Using a Brake Pedal Trigger (Not Applicable to VBOXII Lite)

The distance between the point at which the pedal was pressed and the vehicle reached Okm/h can also be measured.
This gives an overall indication of the response time of the braking system, as well as the performance of the tyres. This is
generally known as the ‘Stopping distance’.

This method is heavily dependant on the speed and accuracy of the method of determining when the brake pedal was
pressed, as well as the speed latency of the speed measurement system.

A VBOXIlI measures speed at a sample rate of 20Hz, which is every 50ms, and in this time the vehicle in the example above
could have travelled 1.6m. To achieve greater accuracy than this the brake pedal trigger is scanned much quicker than
every 50ms. Even though the VBOXIII at 100Hz can measure speed at intervals as low as every 10ms it also requires the
brake trigger to be scanned to give better accuracy.

Both the VBOXII and VBOXIII have a special counter that counts up in between the samples. When a trigger activation is
detected the counter is stopped and the time recorded on it is used as the ‘Trigger event time’.

The VBOXIl and VBOXIII must be set to record Trigger event time, which gives the small fraction of time between the
pedal being pressed and the previous 50ms (VBOXII) or 10ms (VBOXIII) sample. This time can then be automatically
included in the calculation to add the extra distance covered during this small period of time. Trigger event time is
automatically present in the serial data stream and hence available for on-line brake testing, but it must be enabled and
logged to be present in the log file and hence available in post processing calculations.

In addition there is a slight latency in the speed calculation of the GPS system, which does not matter unless you are
referencing it to an external source. However, a brake trigger is an external source so the latency is taken into account.
When the VBOXTools software uses a brake trigger to calculate this distance and the Trigger event time has been logged,
this latency is automatically taken into account. The VBOX does this very well and an incredible level of consistency and
accuracy can be found when doing brake stops with an external trigger.

Dynamic Modes

Whenever conducting brake testing on a VBOX the dynamic mode must be set to ‘High’.

The VBOXIII has three dynamic modes that apply different levels of SMI smoothing at source inside the GPS engine. These
three levels of dynamic mode are GPS optimizations found in the GPS tab of the VBOX Set-up screen.

The modes available are ‘High’, ‘Normal’ and ‘Low’. At higher levels the response times are faster but the data is
smoothed less. At lower levels, greater smoothing occurs at the cost of reducing the response times.
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Rock Back o0

At the end of a brake stop, the car often rocks backwards .
as the suspension settles. To make sure this does not affect
the result, the default setup end speed when you select

Kmh
om
o3

‘Brake Test’ or ‘Trigger Test’ profiles in the Report >
Generator screen is set to 0.8km/h, which eliminates this in x
99% of cases. 10
’ a9 790 1

With rock back, the stopping distance above is 25.23m. /im
Without rock back, the stopping distance is 25.15m. e ‘//

Run Time 24 31.205
During a high-g stop, setting the end speed at 2km/h or S T

0.5km/h makes very little difference to the total stopping
distance. This is because the vehicle is travelling very slowly at this point in time, less than 3cm per 20Hz sample.

Examples (without rock back) braking from 80km/h:

Cut-off speed (km/h): Distance (m):
0.5 25.15
1.0 25.15
2.0 25.12
5.0 25.08
10.0 24.79

Auto Corrected Distance Start Speed

If a brake trigger is fitted, the ‘corrected brake stop distance’ is calculated as follows: the distance between the point at
which the brake trigger is activated and the point at which the end speed is reached is calculated, then corrected by
multiplying the total distance by the ratio of the square of the trigger speed to a nominated start speed.

In the Report Generator screen the nominated start speed for this calculation can be directly set, or the software can be
set to use the nearest rounded 10km/h point. For example if the trigger speed was 104km/h then 100km/h would be the
nominated start speed for the corrected brake stop distance.

In the Multi Function Display, this nominated start speed is always the nearest 10km/h point.

MFDD — Mean Fully Developed Deceleration

This deceleration figure is used to show the maximum deceleration figure a vehicle can achieve. It is usually the
deceleration between 80% and 10% of the trigger activation speed, the time at which the vehicle is loaded up and braking
at its highest achievable level.
The MFDD is calculated by the following formula:
MFDD = ((v_08)>—(v_01)?) / (25.92 * (s_01 —s_08))

Where:

v_08 is the speed at 80% of the brake trigger activation speed.
v_01is the speed at 10% of the brake trigger activation speed.

s_08 is the distance at which the speed is v_08.
s_01 is the distance at which the speed is v_01.
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Troubleshooting

No Satellite Lock

e Check that the antenna connection is clean and secure.

e Check the antenna cable for any damage.

e If asecond antenna is available use this to eliminate the possibility of an antenna fault.

e  Perform a GPS cold start (See Below) and then leave the VBOX connected to the antenna and powered up in an
open, static position for 15 minutes.

No Communication

e Ifthe red LED on the front of the VBOX is not illuminated then there is no power to the unit; check that battery is
fresh or, if using a cigar lighter, check internal cigar lighter fuse.

e Check that the serial cable (CABO1) is plugged into plug 5 on the back of the VBOXII or socket RS232 on the
VBOXIII.

e Check that the serial cable is plugged into the COM port of the PC.

e Check that no other programs are using the same COM port.

e Trygoing into ‘VBOX Set-up’, and then exiting again.

e Disconnect the power to the VBOX, then reconnect it.

COM Port Unavailable

e The computer may have been started with a VBOX connected to it; disconnect the VBOX, restart the computer
then reconnect the VBOX.

e Another software package installed on your computer may have reserved the COM port.

e If using a VBOX Mini, SX, or SL, the unit may be in Card Reader mode; enter the Setup Menu and select ‘USB
MODE’, then ‘VBOX TOOLS'.

VBOX not responding - GPS Coldstart

e The GPS engine has locked up.
e  Perform a GPS Engine Coldstart

A GPS coldstart forces the GPS engine to reset its downloaded almanac of current satellite positions. This can be useful if
the VBOX is having trouble locking onto satellites, which typically occurs if the VBOX has not been used for several weeks

or if it was last used a long distance (over one thousand miles) away from the current location.

After performing a GPS coldstart leave the VBOX powered up in a static location where the antenna has an unobstructed
view of the skies until the ‘GPS’ LED becomes solid green.

Once the VBOX has downloaded the new almanac it will reacquire satellites in noisy situations (such as near trees,
buildings and under bridges) much more quickly. It will also acquire satellite much more quickly on power-up.

To perform a GPS coldstart on the VBOX see the ‘VBOXTools — Tools’ section of the manual.
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Centreline Deviation Tests, 80 Setup, 79
CEP, 50 Logging
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Loading a Circuit Map, 35 Only When Moving, 21
Real-Time plot screen, 75 PC File Manager, 81
Coldstart To Disk, 28
Performing a GPS Coldstart, 102 Map
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High Dynamic mode, 25 Functions and Formulae, 96
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Low Dynamic Mode, 25 Use with Report Generator, 95
WAAS DGPS, 24 Memory Stores, 73
GPS Cold Start, 82 PC File Manager, 81
Graph Radius of Turn set-up, 80
Appending a file, 34 Real-Time Plot
Axis Setup, 46 Replay Speed, 75
Channel Setup, 45 Registration, 9
Comparing files, 34 Replaying multiple laps, 61
Comparison of Runs, 52, 60 Report Generator, 55
Cutting Data after Cursor, 43 Batch Processing, 71
Cutting Data before Cursor, 43 Creating a Maths Channel, 95
Cutting Data Between Two Points, 43 Creating a new channel, 94
Loading a file, 33 End Conditions, 67
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Options, 68 Start/Finish and Splits

Accel Smoothing Level, 69 Naming Splits, 51
Corrected Brake Stop Distance, 69 Terminal, 40
MFDD, 69 Test Configurations
Post processing, 60 Brake Testing, 99
Pre-Set Tests Centreline Deviation Tests, 98
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Accel Test, 59 Centreline Deviation Tests, 80
Brake Test, 59 Creating a Customised Test Profile, 64
Circuit Test, 59 Custom Test Profiles, 70
Trigger Test, 59 Radius of Turn set-up, 80
Speed Columns, 71 Troubleshooting
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Rock Back, 100 No Communication, 102
Software No Sat Lock, 102
Button Bar, 32 Using Google Earth, 35
COM Port Selection, 84 VBOX
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Menu Bar, 31 Configuring the VBOX and Modules, 17
Modules, 38 Kalman Filter, 25
Telemetry Mode, 85 Logging, 21
Units of Measurement, 85 Logging Data, 11
Widescreen Format, 85 Outputs, 26
Standard channels, 17 Registration, 9
Start/Finish and Splits Setting Up on a Vehicle, 10
Adjusting gate width, 51 Setup, 17, 37
Start/Finish and Splits Standard Channels, 18
Moving Split Line, 51 Summary, 34
Setting Finish Line, 50 Vehicle Separation, 22
Setting Splits Line, 51 Voice Tagging
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