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Development of Injury Prediction System with Drive-Recorder
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Abstract: In the traffic accident, it is generated from the slightly injured person to the seriously injured person who requires the

emergency care. The occupant’s injury is forecasted from the data of the acceleration and recording the image that is the basic

function of the drive recorder. In addition, Drive-Recorder automatically informs those to a rescue squad. As a result, the proper

treatment becomes possible. It is a purpose to decrease the traffic accidental death. Only using the maximum acceleration isn't

enough to judge the direction of impact force. Therefore, occupant’s injury prediction algorithm has a room for improvement.
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Table 1 Injury prediction scheme

GRADE 1 GRADE 2 GRADE 3
(Minor injury) (Moderate injury) (Serious injury)

+JCS=100
*RR<10 or 230
-SBP<90
+Sp0,< 90

Vital signs and
level of
consciousness

Assess * All penetrating injuries
anatomy of *Skull fracture
injury *Flail chest etc...

*High-energy automobile crash
+Death in same passenger
*Ejection from automobile
...ete

Assess
mechanism of
injury

Acceleration
threshold value

= 50[m/s’] | 2200[m/s’] =400[m/s’]

(1)Near-side impact (2)Older adults (Over age 55)  (3)Non-belt use
(4)Roll over  (5)Multiple impact (6)Elapsed time after the crash

High-risk factors
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Figure 1 Definition of crash severity and direction of impact
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Figure 2 Waveform of respiré;[ion with Doppler sensor
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Table 2 Occupant’s movement

Acceleration| S Front Right Rear Left
[m/s*] U 1~ To'clock| 2 ~4o'clock | 5~70'clock | 8~ 100'clock
0~35 0
5 ~ 10 | 39 21 1 15 2

10 ~ 15 | 25 20 5
15 ~20( 5 1 2 1 1
20 ~ 251 6 4 2
25 ~ 30 3 1 1
30 ~35 (1
35 ~40] 0|
40 ~ 45 2 |
45 ~ 50 [ O
50 ~55 (1
55 ~60 [ 1
60 ~ 65 1
| 0
85 ~ 90 1

ARV DEREIRR:  Gray:Occupant's mave detected:
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Table 3 Detail of accident

DR No Direction of Impact|Yawrate| AV | Acceleration
) [o'clock] [deg/s] |[km/h] [m/s’]
D015 6 0 10 31
D055 6 10 1 26
D081 6 10 6 41
D083 11 60 27 85
D083-2nd 11 30 10 44
D024 12 0 4 40
D040 9 110 0 64

"2nd" s sccond impact of the D083 accident.
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Table 4 Relation between injury prediction results
and actual injury  (n=85)

Predicted| Grade 0 Grade 1 Grade 2 Grade 3
(Un- (Minor | (Moderate | (Serious
Observed injured) injury) injury) injury)
Uninjured 13
Minor injury 0
Moderate injury 0
Serious injury 0
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