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•ABD is a privately owned business with circa 

£5M turnover, and 35 employees.

•ABD‟s Robots developed since 1997, 

specifically for Vehicle Dynamics Testing

•Allows repeatable inputs to be applied to the 

steering, throttle and brakes

•More than 150 systems in use worldwide 

•Motion of Steering, Brake and Throttle 

Robots can be synchronised

•30Nm, 60Nm and 150Nm steering robots 

available for cars, busses and trucks.

BACKGROUND



To perform potentially dangerous manoeuvres, and tests which cause high 

driver stress, without a driver in the car:

•Roll-over testing

•Stability control system testing (ESC)

•Braking in a turn at high speed

•Vehicle misuse tests (impact tests etc.)

•Evaluation of Advanced Driver-Assist Systems (ADAS)

•Durability testing

DRIVERLESS TESTING APPLICATIONS:



DRIVERLESS SYSTEM

PATH FOLLOWING



•Can accurately follow a path defined in X, Y 

coordinates

•Can perform manoeuvres at highway 

speeds and at high 

levels of lateral acceleration

•Emulates the performance of a “standard” 

driver

•Can drive complete circuits of over 6 km 

length

•Speed (& time at position) can be controlled 

along the path

•Originally developed in 2001

PATH FOLLOWING CAPABILITY



LOOK-AHEAD PATH FOLLOWING CONTROL METHOD 

e – look ahead error

p – look ahead distance

v – vehicle forward velocity 

• Like a human driver, the robot looks at the path ahead

• The path error „e‟ is used to form a look-ahead feedback controller

• Easy to implement and tune for different vehicles by our customers

• Position, heading and speed data can be obtained from GPS IMU
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PATH FOLLOWING AUTO TUNING
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• Path following controller tuning depends on the vehicle dynamics

• Random steering input is used to measure vehicle dynamics at 80km/h

• Yaw rate and lateral velocity frequency responses are identified 

• Provides a method to enable „non-technical‟ customers to quickly obtain stable solution 
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PATH FOLLOWING LATERAL ACCURACY – 10 RUNS
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• Includes errors due to:

- GPS feedback device

- Path following controller 



PATH FOLLOWING ïOVERSTEER CORRECTION



PATH FOLLOWING EXAMPLE ïSHORT ISO LANE CHANGE

Click picture to run film



Robot Driver

REPEATABILITY ïLANE CHANGES ï10 RUNS

Human Driver



PATH FOLLOWING EXAMPLE ïSHORT ISO LANE CHANGE

Click picture to run film

• Look ahead controllers „tend to‟ cut corners on desired 

path, but are repeatable from run to run 

• Path can be optimised to take account of corner cutting
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PATH FOLLOWING EXAMPLE ïLONG ISO LANE CHANGE

Click picture to run film



DRIVERLESS SYSTEM:

SPEED CONTROL

Menu



•Robots can easily be installed in the vehicle without modification 

•Brake and Accelerator Robots can be used to control the vehicle speed



LAP TIME REPEATABILITY USING SPEED CONTROLLER

Lap length: 4.9 km

Max. speed: 114 km/h

Average Speed: ~69 km/h

Max. lateral acceleration: 0.6 G

Keevil Airfield, UK

Lap Time

1 4 min  9.19 s

2 4 min 9.17 s

3 4 min  9.19 s

4 4 min  9.19 s

5 4 min 9.17 s

6 4 min  9.18 s

7 4 min 9.17 s

8 4 min 9.17 s

9 4 min  9.20 s

10 4 min 9.17 s



COLLISION WARNIN G SYSTEM TESTING

Both Cars arrive at 

intersection 

simultaneously

Multiple vehicles arrive at 

Intersection simultaneously



DRIVERLESS SYSTEM

DRIVERLESS OPERATION

Menu



• Driverless testing uses standard steering brake and accelerator robots

STANDARD HARDWARE (NON-DRIVERLESS)



• Safety system includes:

Fail safe auxiliary brake actuator

Engine kill 

Boundary detection

DRIVERLESS HARDWARE (WITH SAFETY ACTUATOR)



OPEN LOOP DRIVERLESS TEST: Fishhook

Click picture to run film



DRIVERLESS TESTING: OBSTACLE IMPACTS

Click 

picture 

to run 

film



THE END

Menu


