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Shown on the left is the front of the box which has a 

mini-USB port for computer connection and used for 

setup and upgrade etc. The green LED shows activity and 

when RaceSense is powered. 

Power is taken from the diagnostic port and 

automatically controlled so RaceSense will switch on and 

off with VBOX. 

This is the rear of the case with sensor socket on the 

left. This connects to the car diagnostic port using the 

lead shown below.  

Sensor lead. The metal-cased plug connects to 

RaceSense and is secured with the screw locks.

This is the CAN lead which connects to VBOX Lite

The connectors are latching. 

 

This is the CAN lead which connects to VBOX HD2

The OLED and CAN are shared so this lead is a 

splitter. Unplug the OLED and reconnect to this lead. 

The other connector fits to the back of RaceSense.

The connectors are latching. 

Leads are available for other video loggers. 
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2) Installation 

Turn the ignition and VBOX
TM

 off.  Wait until all the LEDs on VBOX
TM

 are off. 

The diagnostic port is located under the steering wheel and shown below. 

 

Connect the black plug on the sensor lead to the diagnostic port.  

Locate the CAN socket on the back of VBOX
TM

 and plug the CAN lead into it.  

Connect the other ends of the CAN and sensor lead to RaceSense. The CAN lead latches and the 

sensor lead is secured by screwlocks. Once secured the leads should not inadvertently come loose. 
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RaceSense must be fixed in one of these three orientations to sense the motion of the car. 

2a) RaceSense orientation for horizontal mounting 

 

2b) RaceSense orientation for side mounting  

 

     2c) RaceSense orientation for vertical mounting 

 

RaceSense auto-senses the orientation at each power up. The inertial measurements (acceleration 

and rotation) will not work unless the box is fixed in one of the three orientations shown. The box 

needs to be static during the auto-sensing so be sure to power up the VBOX before driving off. 

The box is mounted on the side e.g. to one side of 

the tunnel and LED and USB socket should face the 

driver. Fix in place using Velcro or Dual Lock. 

 

The box is mounted on e.g. the firewall with the label 

facing the driver and LED and USB socket at the top. 

The case should be parallel to the horizontal plane 

with the LED and USB socket facing the driver e.g. 

mount on the tunnel in front of the gear lever and 

secure with a strap. 
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Operation 

Turn on the ignition (it is not necessary to start the car) and switch on VBOX
TM

. The green activity 

LED on the front of RaceSense should start flashing and that completes the hardware installation. 

The LED flashes rapidly (about 10 times per second) during normal operation and shows that 

communications are working with the car and VBOX. 

The mini-USB port is for setup and upgrading and works when RaceSense is powered (VBOX on) and 

plugged into a computer using a USB lead. The LED will be on continuously in this mode but flash 

during upgrade and setup. 

You need to add the extra signals to the video scenes so that when you drive they will be overlaid on 

video and recorded for later analysis.  

We provide example scenes to use with VBOX Lite and HD2. These show the following signals: 

throttle position (TPS), RPM, acceleration, and rotation. 

The next section shows how you can add RaceSense signals to create custom VBOX scenes. 
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3) Adding RaceSense signals to VBOX scenes 

Note that you don’t need to do this if you use our example scene. 

A CAN database file (RaceSense.DBC) is used with the VBOX setup software to add the new signals to 

the scene. This file is stored inside RaceSense and is accessed by connecting to computer via USB. 

Connect RaceSense to the computer using a USB lead (it needs to be powered so switch VBOX on) 

and a removable drive will be added to the computer as shown below: 

 

This example is shown on a PC but it will work similarly on a Mac. The drive has a size of 46.0KB and 

is designed to be used by RaceSense only. The next section shows how to set up an element for 

VBOX Lite. See later section for HD2. 

a) VBOX Lite Setup (also worth reading for HD2 as same principles apply) 

Start the VBOX setup program (Video VBOX). Select the scene you want to modify. Click on CAN and 

module configuration and select Load. Use the file dialogue to select the file RaceSense.DBC in the 

RaceSense removable drive. Click on the arrows alongside the message labels (MSg1 etc.) and then 

tick the signals you want to add to the scene as shown in the example below. Leave the Baud Rate at 

500 Kbit. Make sure the mode is set to VCI and tick Send Acknowledge. 

Note: VBOX Lite usually supports only 4 signals so don’t select more unless it has been upgraded 

  

Click Apply and these will be added to the Inputs section of the CAN and module configuration.  
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Double click on an element to add to the scene e.g. below we add the blue horizontal bar graph for a 

throttle position display. Click on the bar graph element to view the Properties. 

 

By default the element is assigned to the GPS speed but we want to change this to the TPS signal 

from RaceSense. So select CAN and modules and then TPS. The Min and Max ranges will need to be 

changed to 0 and 100 to match the range of the TPS signal as shown below. 

 

It is important to set the minimum and maximum values to suit the signal range. The default signal 

ranges for RaceSense are shown in the next section. Install the scene as usual on VBOX. 
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Signal units and ranges 

Elements in VBOX scenes have minimum and maximum ranges which need to be set to sensible 

ranges corresponding to the signals from RaceSense. The signal ranges are shown below: 

Signal Min Max Unit Notes 

Rotation -250 250 dps Rotation in degrees per second 

Acceleration -4 4 g 

 TPS 0 100 % Throttle Position Sensor 

RPM 0 10000 rpm 

 Air Temperature -40 215 C Usually the range will be less than this 

CoolantTemperature -40 215 C Usually the range will be less than this 

Brake 0 45 mm Brake sensor position 

 

For throttle position, rotation and forward acceleration you should set the element range to be the 

same as the signal range. 

RPM should correspond to the max for the engine e.g. min 0 and max 6500. 

TIP: It can be helpful to add text elements to temporarily display signal values in a test scene to 

allow you to determine typical ranges and then use these to configure min and max values 

Typically for high-effort pedal and race master cylinder the brake sensor will move less than 20mm. 

Rotation can be set to a range of e.g. -90 to +90 dps for normal track driving. 

Coolant temp can be set to a range of e.g. 40 to 110 degrees C 

Air Intake can be set to a range of e.g. 0 to 40 degrees C 

Hints and tips for testing and setting up RaceSense 

A simple test scene can be made with just text parameters for the signals. Then you can use the 

VBOX
TM

 video preview to test e.g. throttle position on the car without driving. The car needs to be 

powered but does not need to be started to test things. You can change the throttle position by 

moving the lever on the throttle body. 

Try a drive on the road or track and then load up the video in Circuit Tools. Use the graphs to show 

the signals. You can then use the typical signal ranges to set the minimum and maximum ranges for 

the signal elements. 

During testing make sure the RaceSense box is static and in one of the three permitted orientations 

before turning on. If it is at an angle or moving during power on the inertial sensors will not work. 

After power on you can rotate the RaceSense box to change the inertial signals and see the effect on 

the video preview. 
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b) VBOX HD2 Setup 

Note that you don’t need to do this if you use our example scene. 

Start the VBOX setup program (VBOX Video for HD2). 

Select the scene you want to modify. Click on Settings (top left) and CAN. Use Source menu to select 

User configurable. Click the + Load database item. Navigate to the RaceSense removable drive and 

open the file RaceSense.DBC. Tick the signals you want to add to the scene as shown in the example 

below. Leave the Baud Rate at 500 Kbit. Make sure the mode is set to VCI and tick Send 

Acknowledge. VBOX HD2 allows 32 CAN inputs so all RaceSense signals can be added. 

 

Scene installation 

Install the scenes as normal by e.g. saving to SD card and then loading into VBOX. 

Data Analysis 

Signals will be shown in the elements of the scene along with the video. They are also recorded and 

can be shown as graphs in Circuit Tools. Just tick the signals you want to view in the Show Channel 

dialogue as in the example shown below. 
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Additional Sensors 

These are pre-wired with fixings for recent Caterham cars. We may be able to modify these for other 

cars. They fit inside the pedal box. The brake sensor is non-contact and measures the position of the 

end of the brake lever in mm. The sensor cable feeds into the cockpit via the pedal box. We (or race 

teams) normally fit these but it is possible to DIY fit in about 10-15 minutes and removal is also quick 

and easy. 

 

Specifications 

Power is approximately 60mA without sensors and approximately 80mA with brake sensor. Power 

down consumption is less than 1 microamp. 

CAN bus speed 500kBit/s 

Size 66 x 66 x 27.5mm. 

Weight 65g without leads or sensors. 

Options 

Sensor lead with brake sensor 

Sensor lead with flying leads for analogue inputs 

*VBOX is a trademark of Racelogic Ltd 
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RaceSense brake sensor installation 

The brake sensor is supplied ready-wired to the sensor lead. Make the connections to RaceSense 

and the diagnostic port after the brake sensor has been fitted as described below. The sensor is non-

contact and uses a magnet to sense the position of the end of the brake pedal lever. 

The brake sensor is installed in the pedal box so the cover will need to be removed to gain access. 

A typical installation is shown below. The sensor is cable tied to the metal box section that runs 

underneath the brake light switch. It may be necessary to remove existing cable ties that are 

attached to the box section. The sensor mount should fit snugly over the box section and slide back 

and forwards easily. Hold in place with a cable tie as shown but do not tighten completely to allow 

alignment later. Route the cable over the clutch cylinder as shown so it does not foul any moving 

parts and drop it through to the pedals. Avoid bending the cable at the join i.e. where the heatshrink 

is located. Bending the exposed wires from the sensor is ok but not close to the sensor. 

The magnet is supplied with a clamp that fits over plate that operates the brake light switch. Fit the 

clamp as shown below and make sure it does not touch the end of the brake light switch. The 

magnet should be aligned with the sensor and move parallel with the box section. Tighten the hex 

headed bolt until some resistance is felt but do not overtighten as this could break the clamp. 

 

There should be a vertical gap between the magnet and the sensor up to 4.5mm. Check that the 

magnet moves over the sensor whilst maintaining a gap. Note that the brake light plates are often 

bent or at an angle and may need some adjustment. If you need to tweak the plate make sure that 

the brake light works afterwards. The magnet sensor is tolerant to a mm or so of misalignment. 
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To set the brake zero position slide the sensor on the box section until the end of the magnet is 

above the ‘dot’ marked on the sensor. The zero alignment is shown in the picture below. Once you 

have set this position the cable tie can be tightened and trimmed. 

 

Before replacing the pedal box cover make sure that all pedals work as normal, that the cable does 

not get in the way of any moving parts and that the sensor and magnet are securely fitted. The 

magnet must move freely so that it does not hit the sensor or restrict the brake pedal movement in 

any way. 

Magnet with clamp shown below

 

Connections with the diagnostic port and RaceSense can now be made and the system tested.  
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Updating RaceSense firmware 

The firmware and setup inside RaceSense can be changed to cope with different car models or 

additional sensors etc. The firmware may also be updated to add features and fix bugs. 

On the downloads page we provide RaceSense Updater which is an installer for the firmware update 

program. Install this on a Windows PC.  

You will also need to download firmware which is also provided on the downloads page. Save the 

firmware to a directory. 

Run the RaceSenseUpdate program and a window will appear as shown below: 

 

Connect to the RaceSense box using a suitable USB cable. RaceSense needs to be powered up. The 

LED on RaceSense will be on continuously and the RaceSense removable drive will be added to the 

PC filing system. 

Press the ‘Load package’ button in the firmware update application and browse to the firmware 

location. Select the firmware file you downloaded and press ok. After a few seconds the message 

‘programming complete’ will appear in the application window. Do not unplug or power down 

RaceSense during programming. The LED on RaceSense will turn off during programming and turn on 

afterwards. 

 

 

 


