
Test Vehicles for Motorcycle Accident  

Reconstruction and Analysis 
Horst Ecker*, Peter Saleh 

Horst Ecker*, Peter Saleh 
*TU Wien, Institute of Mechanics and Mechatronics, 1060 Vienna, Austria 

Austrian Institute of Technology, Transportation Infrastructure Technologies, 1210 Vienna, Austria 

Research funded by the Österreichische Vekehrssicherheitsfonds by the Austrian Ministry for Transport, Innovation and Technology. 

† 

† 

 
 
 

Previous instrumented motorcycle 
 
 
 

Procedure 

• Simulated emergency 

braking manoeuver 

• Unexpected stimulus 

trigerred by remote 

control 

• Straight-line braking, 

dry road conditions 
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Additional Measurement systems 

† 

Ideal MEMS filters by parametric excitation? 
 

Active filters using parametric excitation (PE) have 

significantly different filter characteristics than linear 

passive filters: 

 

• bandpasses are instabilities not resonances 

• amplitudes are only limited by nonlinearities  

• can be tuned to extremely sharp roll-off, high 

stopband rejection and narrow bandwidth [1]  
 
 

Disadvantages 

data acquisition 

system 

stimulus 
brake 

reaction 

REM picture of combdriven MEMS [3] 
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Braking deceleration (averaged wrt time) 

n = 274 persons 

aav-time = 6,4 m/s2 achievable aav > 10+ m/s2 

(m/s2) from [3]  
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Two-peak distribution 

 

Brake reaction time at front wheel brake (s) from [2]  
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• Modified braking system        vehicle not to be operated in traffic 

• No information by vehicle itself (e.g. no CAN-interface) 

• No driver assistance systems  

• Mid-sized motorcycle (Honda CB 500) 

• External optical stimulus 

• Brake reaction time and  

braking deceleration measured 

In- and out-of-plane motion tracking 

by 2D Debus und Diebold  

• Pre-accident paths can be driven at low speed 

• Full dynamic state and enviroment conditions recorded 

• Extrapolation to higher speeds possible 

• Behaviour at different eviroment conditions can be estimated 

Profound simulation of accidents and dangerous driving 

manoeuvers under safe conditions feasible 

Dual GPS antenna 

General motion tracking + 

by Racelogic VBOX 

IMU 
GPS antenna 

VBOX 3i Dual Antenna Version 

Data logger and dashboard display 

IMU 

 

 

MoProVe (Motorcycle Probe Vehicle) 

KTM 1290  

Super Adventurer 

• C-ABS 

• Motorslip regulation 

• Traction control 

• Stability control 

• Active  

suspension 

 

• Wheel speed, throttle position, brake system 

pressure etc.can be accessed via CAN-interface 

attached to the 

steering damper 
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Results 

• Ready-to-brake hand 

position reduces reaction 

time by 0.1 sec. 

• Without ABS, the average 

rider’s braking performance 

is below  car drivers’ 

average. 
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