Circuit Tools software guide

Overview
Circuit Tools software is a track focused, data-analysis package designed for all Racelogic
GPS data-loggers, including VBOX, Video VBOX, DriftBox and Performance Box.

Quick start

If the software has just been started, then click on the S
Open File button, otherwise press F3 to display the QACELOGIC
open File dialogue. ‘ X s
Now select the data file you wish to load. ‘ D‘!

Copy all files Quick start
from SD card guide

When the file is opened, it is automatically scanned
to detect the Country, Circuit and Track configuration i

that you have driven and then appropriate circuit VBOX0D14.bo
overlay and start/finish points are selected. e

Program start menu

These are obtained from a large database which is loaded during the software installation
procedure.

The database has many circuits from around the World, including multiple track
configurations from the same location.

B Start / Finish Wizard ==

Open File | Splits  Secter Generation
Mi £ [
rosk : - ) Cotniry UnitedKingdom Circuit detected: Rockingham International Supersport Circuit
Name Size Dste Moddies  File Details Circuit Rockingham _Ad .
:) QVEOKD002vbo 121K VIS0I0426PM ¥ Trl::tllayout Imerr:aﬁonal Supersport 2| Use the left mouse button to set start/finish, right button for splits (optional).
My Reeent @ VEOX00D3.vba BB  LI/2010426PM | O " ~ \
Document:
Length:
r ‘} Video file(s):
Diesktop
=~
My Documen s
.
My COmPUIET e name:  VBOND0OZ
Cpen Cancel
U
If the circuit does not exist in the database, then you simply

SeIeCt the Start/flnlSh Ilne by CIICkIng On the Chosen pOInt On Circuit :Rockingham International Supersport Circuit
the track using the mouse. Laps detected:2

Sectors. H3

Continue to data analysis?

The splits will be automatically generated. Yeg save rackiyic Il nack

To continue press ‘Y’ or click Yes. Startfinish configuration
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The screen will default to the following layout:

Switch to full screen video
Load new session

Clear all

Play video Show full screen track

| Circuit Tools - Beta Release
G-GPlot

Font size [ 10

‘A\

Change units

Show comparison
lap

Show ‘delta-T’
(lap-time
difference)

Distance (metres)

Navigate graph Difference in lap-times

Quick start diagram

Hotkeys

F2 — File transfer Wizard Graph keys

F3 — Load new session Zoom in — Up arrow
Zoom out — Down arrow

F4 — Default 4 window layout

F5 — Full screen Video Pan left/right — Right Mouse click/drag

F6 — Graph + Data

F7 — All windows Cursor left - Left arrow

F8 — Video + Graph Cursor right - Right arrow

F9 — Full screen Graph

F10 - Full screen session window

F11 - Full screen track window

F12 - Session + Track + Video + Data

R — Toggle ribbon
H — Switch to Home tab for quick function key reference
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Ribbon menu

The main Circuit Tools interface is a ‘Ribbon’ style interface and consists of a main Ribbon
button, a Quick access toolbar, and the Tabbed menu items. The visibility of the Ribbon
menu can be toggled using the R key or the corresponding Quick access button on the
toolbar.

Quick access toolbar
Ribbon button Tabbed menu

l f i S i I £ Circuit Tools - Beta Release =0 =R

N D= TN e

it Distance units = | Arial . |
Default  Video GraphData Allwindows VidGraph Graph Session  Track  TrackVid
(F4) (F3) (F&) (F7) (F&) (F9) (F10) (F11) (F12}

-~ . )
&= pcceleration units ~

Ribbon menu

Ribbon button
By clicking on the Ribbon button, a list of file operations will appear:

{ﬁ'ﬂ.

¥
_’jz Lond (F3) Recent files

VBOX0011.vbo

i%? Load splits WVBOX0014.vbo

VBOX0011.vbo

@ Load outline VBOX0002.vbo

- WVBOX_004.VBO
‘Y‘z‘ Startffinish wizard

%

Update database

Xa'

% E Update cir database
=

@ Add CIR file.
=

o~ 7 Clear

lJ[a File transfer wizard (F2)

3&‘ Quick starl

@) About Circuit Tools| | & Exit Circuit Tools

Ribbon file operations

Load Load in a new session of data (F3 is the hotkey)

Load splits Load in a split file

Load outline Load in a circuit overlay file

Start/finish wizard Manually set the Start/finish line

Update database Update the circuit database using the latest file from website
Update .CIR database Load in a updated zip file containing all of the latest overlays
Add .CIR file Add an individual circuit overlay to the database

Clear Clear all current files and start/finish points

File transfer wizard Copy all files from an SD card and rename them automatically
Quick start Opens the Quick start guide video

Recent files Links to the last files used

5|Page



Changing Units
To change the units of speed, distance or acceleration, use the Units

section in the Home tab: [ Speec:ﬁi‘tv |
nits =

i Dista

= - B
%= pcceleration units =

Clear all Start/finish wizard

Quick access toolbar

File load Toggle Ribbon menu

Quick access toolbar

Tabbed menus

There are different menu tabs for each of the different main windows, which change
automatically when you click on the top of one of the windows, or by simply clicking on the
relevant tab.

] - Circuit Tools - Beta Release

Session Graph Video Track G-G Plot Data

~ ~ Default Video GraphData All windows VidGraph Graph Session Track TrackVid
S8 Acceteration units - (F4) (F5) (F&) (F7} (F8) (F9)  (F10) (1) (F12)

@] 5 Circuit Tools - Beta Release

Home Session Graph Video Track G-G Plot

B3 Close current tab Deftacolmn [ spiit o spit format
ab ) . Vmaxcolumn ||
3 Rename current session @] Datum column || -] Start to spift format

] spiit columns

Circuit Tools - Beta Release

Track G-G Plot

] Q . L i@c —_—

) Time
Zoomin Zoom Zoom Panleft Pan
out full both axes | axis only

Tabbed menus

You can hide/show this menu by pressing R or using the Toggle ribbon bar button ﬁ
in the Quick access toolbar.

Session Graph

Note: If you hover the mouse over any buttons, a help hint = :
[ Curren ]w Range [El All dxannel;l

will appear giving more explanation about the function of

)l( inimum | & (=l selected channels oni
that button. ., 2&9 d

7K Maximum <—>
Data format

Delta

View the difference between the first
Show La| @and last values currently visible on the

v |m[el 22

Hover hints
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Screen Layouts
The main analysis screen can be used in a number of different layouts, the default layout is:

M

v

Default layout

Changing the sizes of the windows
To change the size of the different windows, click and drag the yellow borders:

Re-sizing the windows
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Changing the layout using hotkeys
The layouts can be changed by using the buttons in the Home tab, or by pressing the

corresponding function key:

G-G Plot

e % ﬂ é ﬂ = E EXE

Video Graar'Data All w indows VidGraph Graph Session Track TrackVid
{F5) (F (F7) (F&) (F9) (F10) (F11} (F12)

= . ;
‘ L= Acceleration units ‘
Screen Layou

Layout hotkeys

To restore the original layout, double click the Hotkey layout button. You can quickly change
to the Home tab by pressing H from any screen.

Using a popup window

Any windows not shown in the main layout appear on the window bar at the bottom of the
screen and can be accessed using the mouse. They are closed by clicking away from the
popup. To fix the window in place, use the pin button E in the top right hand corner.

r I — ]
-~ ElFEac) Circuit Tools - Beta Release [o[EES
siol rack G-G Plot

c Speed units g ' C/’/ D Font size [ 10
i Distance units = . — [ Arial S

Default  Video CraphDa(a Allwindows VidGraph Graph Session Track TrackVid || L
‘9Acce\erato units {F4) {F5) (F6) (F7) (F8) (F9) (F10)  (F11) {F12) ‘

> 1l

Current Lay
Clironk Lav)

800 1,000 1,200 1,400 1,600 1,800 2,000 2,200
Distance (metres)

Session

B | X

Popup window Push pin to fix in place
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Session window

The session window contains all of the complete

Show splits Rename

laps from a single file sorted using the Start/finish
line, which was either contained in the file, or has
been defined using the Start/finish wizard.

The Start/finish wizard can be accessed using the
Quick access button, or from the Ribbon button.

You can toggle the visibility of laps (up to a
maximum of four) using the Show tick boxes in the
column on the left hand side.

The fastest lap of all sessions is picked as the
reference or ‘Datum lap’, this can be changed using
the tick boxes in the Datum column. All splits and
lap-time comparisons are made relative to the

Remove
\ [ | -
L
VEOKOM4.vbe
Show Lap T|m’e Delta  Datum
& |m|e 02:5462| 00.00 = Fostest |ap
] o1 025474 | +0010( [T
Il il 02:56.11 | +01.47 | O]
] o8 02:56.45 [ +01.81| [
Il 02 0266.01 [ +0227 | [0
] 0z 025728 [ +0285| [
] 04 026768 | +03.04| [0
] 08 0206.21 | +11.57 | [
| deal lap
ideal  |ozE2E2| 0170| [O] .
|| Fastest| 02:54.62] 00.00 -

Datum lap.

Session window

When a session is loaded, the fastest lap of that session is highlighted in bold type and

displayed in the graph window:

=

Circuit Tools - Beta Release

G’.‘T‘JLA‘{"@)?

Home Session Graph Video Track G-G Plot

B3 Close current tab = Show whole file ||[¥] Deftacolumn | |_| spiit to spiit format
: [ vmax column || —————————
*ac Rename current session Show laps [¥] patum column | Start to split format
l [C] spiit columns |
I [ |
=
i} > 1l
Jeveo i EEH
Show lso  Tme  Deto Dot
v |03 01:02.97 | 00.00| []
-R 01:04.14 | +01.17
@] 01 01:06.22| +03.25| []
04 18.01| +05.04| []
/| || Fastest | 01:02.97
| 4
= AN e O 6. 8% AR\ R D
_ Channel JHe.VBO 191 —
SPOW (Currant) Lep 02 e (ken/Y) . N A
J; 2 - \
[¥] | Speed (xmih) +134.13 X 2 N A% o~ S | %
5 3 e Nt st A
= || es.5 M e
Vo\/
V
B 0
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200
P " » Distance (metres)

9|Page

Fastest lap automatically displayed



In the bottom of the session window, the Fastest lap is displayed and also the ‘Ideal’ lap. The
Ideal lap is made up of the fastest sectors in any of the loaded sessions, note that splits
have to be defined for this function to give meaningful data.

Changing the order of laps
In the Session tab the laps are listed (by default) in lap-time order with the fastest lap at the

top. You can change the display order that by clicking on the column headers, by clicking on
the Lap column they are arranged in lap order, for example.

Click on Time column

Click on Lap column

0z

+02.85

05

+01.47 03:08.21

+11.57

Show lap | Time | Defa  Datum Show lap | Tme | Defla  Datum Show lap | Tme  Delia  Datum Show lep | Tme  Delin  Datum
7 W] 02:54.83| 0000 [ 0 cage2i | #1157 . 01 c2ge74| 0010 02 28845 | 0181
B 0254.74| +00.10 4 257,68 | +03.04 0z 0257.20 | +02.85 BERLG 02:5453| 00.00| [4
05 C256.11| +0147 0z 025728 | +0285 02 G256.81| +0227 IR 0208.21| <1157
o8 02:58.45| +01.81 i E?\a 81| +02.27 [ | 02.57.68| +03.04 37\ 02:58.11 | +01.47
o2 1| +02.27 og \5 +01.81 02:58.11 | +01.47 +13.04
A

+02.27

04

2
s
1

+03.04

+00.10 v A 02:54.63

00.00

+0285

06

+11.57

00.00| [ 02:56.45

+01.81

74| +00.10

Lap-time fastest first

Renaming a session

Lap-times slowest first

N/

Lap order

Re-organising session order

Reverse Lap order

Renaming sessions is a useful way of keeping track of the files that you are using, because
they are all created with very similar names such as VBOX0001.vbo etc.

A

By clicking on the rename button, or by using the button in the ribbon menu, the file
containing the data and the video file are both renamed from their default name to
something more relevant. Note : as the system has to copy a large video file, this can
sometimes take some time to complete.

Multiple sessions
When a new session is loaded, this appears as a new tab

alongside any original sessions.

The fastest overall lap of the currently loaded sessions is shown =

1% session

in the bottom entry in the table, and the Ideal lap is also

displayed, but this refers only to the currently displayed session.

Splits

Splits are displayed using the splits button on
the session window, or the button on the
Session Tab menu.

The split points are defined in the Start/finish EEEEES

wizard and can be automatically or manually =

assigned.
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;mamo d El \IEOXDDGZVbD%

2" session

v |l |02 02

Show Lep ime | Delts

09.59 | +02.77

Detum

[idesl To20s60] 40208

|F e(‘( D58 \‘ 3[)[‘ E

Multiple session tabs

anavec [ Bl sesveo | EH

Show Lap | Time
v (] os 01:02.03

+01.28 +0

Delta Daum S1 =2 s3

02 01:03.41 | +01.67

04 01:04.18

08,11 | +07.37

01.10 | +01.54 | +01.02 | +00.7¢ | +00

[idesi Jo1025

#0054 ] [+0021] 0008 [ +o0.02] a0

04 00.10]

0042 [+0020] «

W[ Festest [ 01017 4‘

oo W | EJI:Jl o00] o0.0] oooo| oooo| cooo| cooo]~




Assigning Splits

By using the Start/finish wizard (available in the
Quick access toolbar or the Ribbon button menu),
the location of the split points can be assigned.

There are four options:

Equal sectors
Sectors are set equally in distance around the lap

Sectors by max speed

Sectors start at the peak speed points around the
lap, which effectively breaks each corner down into
a sector.

Sectors by accel / decal

Sectors start at the peak speed points and finish at
the minimum speed points, effectively breaking the
corner down into corner entry and corner exit.

To clear splits, use the Splits menu in the Start/finish
wizard.

Graph window

4 Start / Finish Wizard

==

‘ Splits = Sector Generation

Use th Sector Count: 6

None

Equal Sectors

Sector by max. &ed
Sector by accel / decel

start/finish, right button for splits (optional).

Circuit
Laps detected: 6
Sectors H

Continue to data analysis?

Yes ] lSave track in ﬂle] [ Back ]

Split selection

The graph window shows any of the logged channels in the form of a plot against distance or

time:

[ASAJORORLE

95.5

\__\::::_.__.e:==—-=,s-q.;._.\\__x_ip_ﬁ,;;r-\\w\\_jff‘r__\“f"‘,_‘

T '_'\'_\\_\\ |

167

83.5

I

f It -\\ 1
U

il o th e nfm"ﬁwl*’ﬂ"j Ay
" \_f | )..r r,;-:, |I | I_;'."
N / W
|_L_ P { }" LS

||
|

|||
'l w'—tﬂ'
L
MJLF L

Distance (metres)

F6.932

1 I M) M
N | Iy

r \ MR e
.ﬂ 1 r.f | | [T

|I‘\\ \ i ATARN

| i \ W

0 J Y My A N Y

600 700 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600 1,700 1,800 1,900 2,000 2,100 2,200

Graph window

The channels to be displayed are chosen by ticking the appropriate Show box in the Data

window.
b ol s e o
L WEBOXI011vbo  VBOXD011 vbo
{Chelta) Lap 04 Lap 05
Spead (kmih) | +016.88 +000.45
Lattee (g) +0.16 -0.15
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Each graph can have up to 4 lines of the same parameter from different sessions and up to
8 graphs can be shown at once.

You can move the cursor around by pointing and clicking with the mouse, or by using the left
and right arrow keys. As the cursor moves in the Graph window, the values are updated in
the Data window and the videos jump to their synchronised position.

Zooming and panning the Graph window

You can use the functions in the Graph tab menu, the quick buttons on the Graph window
itself, or a combination of the keyboard and mouse to zoom and pan around in the Graph
window.

"i" ‘%.' ;;'\/{ :3:':": M\' LA 1 Distance
\ \ Lji} « » s ) Time .F'l. II'FH' ¥ ++
Zoomin Z z Panleft Panright || Z Zoom X i
2o 2z e rev [l (S CARCNCN
View \ I 1‘
Tab menu Graph navigation buttons Graph navigation Quick buttons

Using the mouse: you can zoom into the graph by clicking and dragging a zoom window
from left to right:

1,300 1,400 1,500 1,600 1,700 1,800 1,800 2,000 2,100
Distance (metres)

Using the cursor to zoom into the Graph

You can also use the up and down arrow keys to zoom in and out and pan by right clicking
and dragging the mouse.

Changing the zoom mode in the Graph window T
By default the zoom only affects the X-axis, this can be changed by s
using the buttons in the Graph Ribbon menu: iy
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Data window

The Data window displays the values of the
channels which have been logged at the position
of the graph cursor. The visibility of each
parameter can be toggled using the tick box in
the Show column.

By default the current values of the channels are
displayed, but these can be changed to
Minimum, Maximum, Range, Delta or Average,
using the Quick buttons or the Data menu tab:

= 4 A
Current ]g Range =i All channeis

A\ Minimum | & Deita =] selected channels only
AV

/\ Maximum < Average
u““" mat |

For example, if Minimum is chosen:

Quick buttons
F A _M/z‘:

Show

il

Channel
[Curmant)

Spead (kmd'h)

WBOXO011 vbo
Lap 04

+196.03

WBOX0011.vbo
Lap 05

+102.55

Data window

NV

Show Channel VBOX000Zvbo  WBOXDO03.vbo
Lap 10 Lap 01
| | =pesd (emin) +058 55 +065.05 -

m k

200

Q00 1,000

Distance (metres)

1,100

Minimum function enabled in Data window

The values now show the minimum values displayed in the current graph window.

Data window options

Current Current value at the cursor

Minimum Lowest value displayed on graph

Maximum Highest value displayed on graph

Delta Difference between the first point and last point on the graph
Range Difference between the maximum and minimum on the graph
Average Average of all points on the graph

Hiding unwanted channels

All channels are shown in the grid by default, but the ones currently not

displayed in the Graph window are shown in a light colour.

You can choose to show just the displayed channels, hiding the non-
displayed items, using the Selected channels only button in the

Display section of the Data tab:

13|Page
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Available channels

Speed (km/h) GPS Speed over ground

LatAcc (g) Lateral acceleration (cornering g-force)
LongAcc (9) Longitudinal acceleration (accel/braking g-force)
Delta-T (s) Lap-time difference between two laps
Sats Number of satellites being tracked

UTC time (s) Co-ordinated Universal Time

Latitude Latitude position in degrees and minutes
Longitude Longitude position in degrees and minutes
Heading (°) Vehicle heading in degrees

Height (m) Height

Vertical vel (km/h) Vertical velocity

Distance (m) Distance travelled since start of lap

Elapsed time (s) Elapsed time since start of lap

External inputs

Most VBOXs are capable of logging additional channels, there are a number of different
ways of logging these, there is a Micro-input module (4 analogue 1 rpm), Mini-Input module
(8 analogue, 2 digital, 1 rpm) or you can log native vehicle parameters directly via from CAN
bus (depending on Make, Model and year).

If logged, these additional channels will then appear in the Data window automatically, and
can be displayed on the graph as normal.

Lap-time difference values

A powerful and useful parameter is the Delta-T function. This is the running lap-time
difference between two laps and it gives a very clear indication of where time is lost or
gained around a lap. This channel appears in the Data window and can be displayed on the

PR N6 &

Shaw Channel JHENBO
[Currant) Lap 01

o Spead (km'h) +087.07

graph.

B

| | AT Sy Lat'Long) (seconds) | 1.50 -

v i 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200
m » Distance (metres)

Lap-time difference plot
Using this channel gives an insight in exactly how much time a driver is losing or gaining in a
particular section of track and is a great way of seeing instantly the differences between
drivers.
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Traditionally, this function would be carried out by
comparing the time at each data point compared to the
rolling distance around the lap, calculated from the start
of the lap.

This can have problems, as often the difference in
rolling lap distance can be quite large, which leads to
significant errors in comparing laps of greater than
0.5s.

Circuit Tools uses the actual GPS position to make this
calculation, and by using a line at 90 degrees to the
reference lap, the potential error is greatly reduced to
less than 0.1s.

Video window
There are two controls in the video window,
Play and Pause. The video will synchronise

Lap-time difference using Lat/Long

with the data shown in the graph and data
windows. By moving the cursor in the graph
window, the video will move to the
synchronised position.

Up to four videos can be displayed at one time
and full screen video can be displayed using
the F5 Hotkey.

Track window

Multiple Video displays

The track window shows the path for each lap
and if the circuit is in the Database, then a
circuit overlay displaying the outside and inside
of the track will be shown.

The Start/finish line is shown using a green
marker and the Splits are shown using blue
markers.

The current position of the cursor in the Graph
window and the corresponding Video frame is
shown as a cross in the same colour as the

selected lap.
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Zooming and panning in the track window

You can zoom into the track by
clicking and dragging a zoom
box from left to right.

To zoom out, click and drag
from right to left. The track can
be panned by holding the right
hand mouse button down and
dragging.

Zooming the track map

: ® Q [ bx % b ¥ | E showsa
You can also use the Quick buttons and R R g s
Tabbed Menu buttons: Zoomin Zoom Zoom Panleft Panright Panup Pan
out full down ||
‘ |
L P IO o

Circuit overlays

A circuit overlay file contains the inside and outside edges of the track and is normally used
to analyse the driving line. There are a large number of circuit overlays already held in the
database which is supplied with the software and this database is regularly updated. You
can download the latest ‘CIR Zip file’ from our website and you can also add your own
overlay file using the Update CIR database button in the Ribbon button menu.

You can create your own overlay file by driving round the outside, then the inside of the
circuit and then rename this file ‘.cir’ from ‘.vbo’.

Overlays can also be created in Google Earth and then imported into the VBOX Tools (or

Performance Tools) software to create a .cir file. See the relevant software manual for
details.

G-G Plot window

The G-G Plot window is a plot of Longitudinal G against
Lateral G. .

The G-G plot gives a good indication of how the driver is
using total the grip of the tyre which is available.

The same zoom and pan controls as the Track window can *
also be used in the G-G Plot window.
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