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Fig. A1 Simulation matrix of car-to-pedestrian and car-to-cyclist collisions in the right, center and left of car locations
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Fig. A2 Dimensions of small car model (unit: mm)
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Fig. A3 The impulse applied to the cyclist from the car
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Fig. A4 Contact force, acceleration and impulse-time history of pedestrian in vehicle forward direction (Case2: pedestrian/car front center collision)
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Fig. A5 Contact force, acceleration and impulse-time history of pedestrian in vehicle upward direction (Case2: pedestrian/car front center collision)
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Fig. A6 Angular impulse of pedestrian (Case2: pedestrian/car front center collision)
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Fig. A7 Kinematic behavior of cyclist in collisions at 40 km/h 
(Case5: cyclist/car front center collision)
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(a) Impulse in forward direction (x)
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Fig. A8 Impulse of cyclist applied from car in the car forward and upward direction (Case5: Cyclist/car front center collision)
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(b) Impulse in the upward direction

Fig. A9 Impulses of pedestrian applied from car in the car forward and upward direction at the time of pedestrian/cyclist separating from the car 





Angular impulse (Nms)
Torso angular velocity (rad/s)
Pedestrian/Car center
Pedestrian/Car left
Pedestrian/Car right
Cyclist/Car center
Cyclist/Car left
Cyclist/Car right


0
1
2
3
4
5
6
7
8
0
10
20
30
40
50
60
70
80


Fig. A10 The torso angular velocity vs. the total angular impulse around the pelvis at the time of pedestrian/cyclist separating from the car 
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