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Abstract : With the increasing number of vehicles equipped with ADAS(Advanced Driver Assistance Systems), passenger
injury characteristics are changing in the event of a collision. AEBS(Autonomous Emergency Braking System) is the
representative ADAS. It is a system that activates the brake to avoid collision, or mitigate impact in a collision risk situation.
Recent rear-end collisions tend to be low-speed collisions because collisions are completely unavoidable in all accident
situations. Low-speed collisions have a relatively higher risk of causing neck injuries than other types of injuries. The
characteristics of neck injuries vary from person to person. Neck injuries are generally known to occur at an effective
collision speed of 8 km/h or higher. In this study, actual crash test data were programmed as machine learning techniques to
derive effective collision speeds under collision conditions. As a result, we have developed a model that could induce
effective collision speeds from vehicle collisions. The developed model can calculate an effective collision speed by taking
into account the speed, weight, angle, and offset of the vehicle. Using the developed model, it is possible to estimate the
seriousness of a passenger's neck injuries in traffic accidents without using any other analysis program.

Key words : Machine learning(”] 7| 8}<5), Traffic accident(2L3A}3l), Rear impact(-%-'45%), Crash test(5 =A%),
Whiplash injury(&-7d-3l)
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(A) Hyperextension

(B) Hyperflexion

Fig. 1 Whiplash injury
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Table 1 Data set

Vehicle no. Item
Model
Year
Weight
Initial speed
Delta-V

Acceleration

Vehicle 1
(Strike)

Division

Direction
Offset
EES

Model
Year
Weight
Initial speed
Delta-V

Vehicle 2
(Struck)

Acceleration

Division

Direction
Offset
EES
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Table 2 Number of data

Test type Number of case
Vehicle to Wall 15
Front to Side 3

Front to Front 1

Front to Rear 236

Table 3 Vehicle classification

Vehicle no. Code

Sedan 1

Hatchback

SUV

VAN

Truck

2
3
Mini VAN 4
5
6
7
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Fig. 5 Coefficient of restitution according to impact velocity
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( "1\‘ ) Table 5 Prediction data from ML model

;:i e No. Experiment Theory ML model

) — 1 5.40 5.18 5.25

~ 2 6.20 6.62 7.65

&) T 3 6.60 7.01 8.00

4 7.70 6.80 7.83

W ) 5 8.40 7.96 931

( XQ _— Wy - . 6 8.40 6.94 7.08

_ 7 8.50 8.40 8.77

(%) — 8 8.60 9.76 9.67

9 8.60 7.83 10.58

Fig. 6 Computational structure of model 10 3.80 9.69 10.95

11 9.00 10.39 11.43

Table 4 Model 12 9.10 8.47 9.43

13 9.30 9.62 10.94

Item Value

14 9.40 7.84 8.82

W1 (V1-Model) -0.46139488 s 9.50 P 919

W2 (V1-Weight) +0.00308991 16 .60 .40 1027

W3 (Vl-Initial speed) +0.45211607 17 9.80 9.03 9.94

W4 (V1-Direction) -0.00133027 18 9.90 8.80 10.16

W5 (V1-Offset) -0.17292602 19 9.90 9.84 10.90

W6 (V2-Model) +0.04548939 20 10.00 9.73 10.11

W7 (V2-Weight) -0.00340788 21 10.00 9.77 10.67

W8 (V2-Direction) +0.00536290 22 10.10 9.49 10.65

W9 (V2-Offset) +0.19274679 23 10.10 9.66 8.76
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