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Click with the mouse on the Hammer icon below the viewing panel. The program should have identified 

the ssd and selected Hard disk and JPEG 1 channel 1 audio. Click on OK.

Choose	 a Clip or Event by double clicking on the chosen item in the list.

Press play to view the Clip or Event. The playback will stop on the last frame of the Clip or Event,

Press to print the frame as evidence.
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Technical description

Vascar 21R comprises three subsystems, they are:

1	 The Vascar Measuring Unit

2	 The Digital Recorder

3	 The Camera

With the exception of the camera and the hand controls for the Vascar and recorder, these subsystems 

are contained within the same machined aluminium housing. This housing is provided with slotted sides 

and brackets to enable its fitment in a vehicle.

The subsystems are described in more detail below.

The Vascar Measuring Unit

To comply with current CAST requirements, the Vascar subsystem is divided into two completely isolated 

parts, the various input switches, video processing circuitry and the Canbus interface are on a part of the 

circuit board which is grounded to the vehicle power system, the Vascar microprocessor, battery chargers 

and real time clock are completely isolated from all vehicle power by opto-isolators .

Five opto-isolator ics separate the grounded circuits from the floating circuits. Signals flow in both directions 

through this isolation interface to allow the microprocessor to output information to the video circuitry and 

to receive commands from the various switches.

Commencing with the five switch buttons on the hand control, inputs from these buttons are fed through 

a filtered D connector into the main casing and from there, pass through the opto-isolators to the 

microprocessor.

To allow the controller to perform a hardware reset, signals from three of these buttons, D, T and S are   

and-ed together. When all three are pressed simultaneously, a hard reset of all ics will take place on both 

sides of the isolation barrier.

An additional rocker switch on the hand control is fed to a dedicated microcontroller which converts 

signals from the rocker switch to serial commands which are sent to the camera. This allows control of 

the camera zoom to be completely independent of any other function. It does not affect the Vascar 

operation in any way.

A small buzzer is also incorporated in the hand control to give audio feedback when buttons are pressed 

and when measurements are completed, this is driven from the Vascar microprocessor via the isolated 

interface and a transistor buffer.

The Camera.

The Camera supplied with the Vascar 21R is a high quality Sony unit with 10 x optical zoom completely 

controllable by the Sony VISCA protocol.
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It is connected via a cable with Lemo connectors and feeds its video signal to the video processing 

circuits only. The camera has no connections to the isolated circuitry and plays no part in the actual 

Vascar measurements. It is solely a means of obtaining a video record of each Vascar operation.

A further connector supplies power to the complete system and takes an input from the vehicle directly 

related to the movement of the vehicle, this is commonly known as the speed pulse although in fact it is 

really a measure of the frequency of rotation of a particular part of the vehicle, eg. a gearbox output shaft 

and can be directly correlated with the distance the vehicle moves between pulses.

Two possible sources of this pulse are catered for, either directly from the vehicle’s CanBus or from a 

proprietary CanBus interface which produces a 12 Volt pulse train or other distance measuring transducer.

These speed pulses are fed across the isolation barrier to the Vascar microprocessor and from the 

Distance pulse input.

The video circuitry is solely on the grounded side of the isolation barrier and takes an input from the 

camera and superimposes on this video stream the information sent to it by the Vascar microprocessor. 

There are two video processors working in parallel, one of which has no video input so that the operator 

has a choice of either a grey screen with Vascar information only or a screen with Vascar information 

overlaid on the video. Switching between these two modes is done in a video switch controlled by the 

slide switch on the rear of the unit and the speed of the vehicle if in auto mode.

Control of the entire Vascar system is via an SPI interface which connects to all the major components on 

both sides of the isolation barrier, the SPI bus itself is fed through the isolation barrier so that components on 

both sides of the barrier can be controlled. The Vascar microprocessor acts as the only master on this bus, 

all other connections are slaves.

Through this SPI bus the video overlay information is sent to the video ics, Canbus filter values are sent to 

the Canbus interface and time and date information and calibration values are sent and received from 

the Real Time clock.

The Real Time Clock contains additional memory space which is used to store system variables such 

as calibration number, time since last calibration, date and time and measurement units in use. This 

information is retained in the memory through voltage supplied from a separate internal battery allowing 

retention of data for a period of several weeks.

It is also used to compare its own accurate crystal-controlled clock with the Vascar microprocessor crystal-

controlled clock, both during normal operation and when the Vascar is initially switched on. (This is how the 

Vascar makes a test measurement by using the RTC as a distance input).

Power to the isolated circuitry is supplied by Li-ion battery.  Power for the charging is supplied by an 

isolated 5V converter. Using this arrangement, the power supply for the isolated circuitry is always from a 

floating battery having no connections with the vehicle supply. In addition, changing of the battery state is 

inhibited while a Vascar measurement is in progress.
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Transistor switches isolate the batteries when vehicle power is removed.

The recorder hand controller incorporates push button switches to control the recorder and navigation 

switches to move through recorder menus. The video switch used to change between video overlay and 

Vascar only display modes is situated on the rear panel of the Vascar 21R adjacent to the recorder control 

socket.

The Recorder

The recorder always takes the output from the video processing circuit having the Vascar information 

overlaid on the video and records this in MJPEG format onto a solid state memory, a 64GB ssd giving a 

continuous recording time of about 16 hours. This ssd may be removed and plugged into a PC if required 

for viewing in the office with the supplied software or may be viewed in situ.  Recordings on the ssd may be 

saved as .avi files or as a .bmp image.

The ssd may be erased from the recorder menu when installed in the Vascar 21R. 

Event marker information is passed to the recorder from the Vascar microprocessor over the isolation 

barrier to allow the recorder to mark parts of the recording as events. Any Vascar measurement including 

calibration is considered to be an Event.

Events are marked when the recorder is already in record mode when an Event is signalled by the Vascar 

microprocessor, if the recorder is not in record mode, the Event is recorded as a Clip. Both Events and Clips 

are listed in playback mode and can be selected for playback as required. There is of course the normal 

facility for fast forward, reverse and pause. When in pause mode, recordings may be advanced frame 

by frame for examination of exact points at which Vascar time or distance measurements were started or 

stopped.

The output to the screen may be either the output from the recorder or the output from the video switch 

which can be set to either show video all the time or only when the vehicle is travelling at speeds below 

about 6 MPH. Note when the recorder is stopped, the video in from the camera passes unaltered through 

the recorder as live video.
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Engineering menu

The engineering menu for use by installers is available by following this sequence of button pushes

Step along the main menu to    Turn Vascar off,  press the yes button.

Note the Vascar will say press D to restart.

Hold down the < > and S buttons and then press and release the D button on the hand controller.

When the Vascar bleeps release all the buttons.   Then immediately press the T button, when the 

engineering menu appears release the T button.

The engineering menu gives options to change the units, distance input mode and language.  It is also 

possible to see the current calibration factor, the manufacturing date and the serial number of the unit.

The operation is self explanatory.

Units may be either MPH or km/h.

Currently the distance input mode for internal Canbus is not enabled and Video Vascar will always require 

an external Canbus interface or other means of providing a distance input.

The only language installed at present is English, other languages will become available to customers 

requirements.

A hard reset may be performed at any time by holding down the D,T and Sync buttons on the hand 

controller.

The date may be set by holding down the < and > buttons when the Vascar 21R is switched on.

Pin connections  

	 9 pin D connector Plug				  

1	 +12 Volt vehicle supply

2	 Distance pulse input

3	 CANH

4	 Vehicle Gnd Distance pulse ground

5	 RS232 out

6	 Vehicle ground 0V

7	 Vehicle ground 0V

8	 CANL

9	 RS232 in

9 pin D connector socket

1	 < Button

2	 D Button

3	 S Button

4	 T Button

5	 > Button

6	 Buzzer

7	 Lens Wide

8	 Lens Tele

9	 0V


