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As advanced driver-assistance systems become more common in commercial vehicles, there is a growing need for
evaluating safety of vehicles. Low platform target robot systems play a crucial role in this evaluation process as they can
assess safety performances of autonomous vehicles. Driving stability of a target robot during real vehicle tests depends
significantly on its suspension system. Therefore, developing an appropriate suspension device for the target robot is of
utmost importance. This study aimed to improve driving stability by comparing two different suspension configurations: a
single rocker and a double rocker, both incorporating a crank rocker mechanism. Initially, a two-dimensional model that met
constraints of the suspension device was developed, followed by an analysis of reaction forces. Subsequently, an optimal
design was determined using design of experiments principles based on parameters of a 2D model. The manufactured
suspension system model based on the optimal design underwent multi-body dynamics simulation to evaluate driving
stability. Comparative analysis of driving stability for both configurations was performed using MBD simulation, offering
insights into the superior suspension design for the target robot.
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1. M2
NOMENCLATURE
ADAS = Advanced Driver Assistance System T AT A AAF B AAEQ] e idabl e
NHTSA = National Highway Traffic Safety Administration BA(ADAS)e] ofak 2} #-go] Sidige] uteh ADAS 8- 2}
zko] o oz | > I Q A] o] oF
NCAP = New Car Assessment Program 071 ]—:;E 87k Ale 4’] dasdo] el gie ohest :}i
T3 ADAS % B7Vsl7 AE-Z3
GVT = Guided Vehicle Target = Al 365 Brrel] il =lel A&
o A ARRATRO gt FH7E AYEAL Stk vls B2 alE
VRU = Vulnerable Road User OFAZ(NHTSA)TF 98 A%} oFAE #717]7Hl Euro NCAP
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Fig. 2 Guided vehicle target robot with dummy
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Fig. 4 Guided vehicle target robot test
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(b) Double rocker suspension skeleton diagram

Fig. 6 Skeleton diagram of different Target robot suspension

Table 1 2D reaction force analysis result of different model

Factor Max [N] End point [N]
1-G 3,103.8 3,103.8
1-D 5,150.6 4,996.2
2-J 2,697.7 2,531.3
2-D 4301.3 3,345.2
Table 2 Ground clearance result of different model
Single rocker 22.8 mm
Double rocker 25.3 mm
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Fig. 7 2D simulation model of different target robot suspension
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Table 3 Reaction force of pivot points

Factor Max [N] End point[N]
1-G 3,184 3,184
1-D 5,043 5,045
2-J 2,847 2,846
2-D 5,108 5,004

Table 4 Ground clearance of the single and double rocker model

Single rocker 23.2 mm
Double rocker 31.6 mm
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Fig. 8 Sensitivity analysis of single rocker of joints 1-B and 1-C
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Fig. 9 Sensitivity analysis of double rocker of joints 2-B and 2-C
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Fig. 12 Motion simulation model of target robot
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