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ABSTRACT

In recent years, the technology for autonomous driving has been advancing rapidly, ADAS (Advanced
Driver Assistance System) functions, which improve driver convenience and safety performance, are mostly
equipped in recently released vehicles and range from level O to level 2 in autonomous driving technology.
Among the various functions of ADAS, AEBS (Autonomous Emergency Braking System), which analyzes
traffic accidents, is the most closely related to the vehicle's braking. This study developed a simulation
technique for reproducing accidents related to AEBS based on real vehicle experimental data, and it was
applied to the analysis of actual ADAS vehicle accidents to identify the causes of accidents.
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Fig. 2 AEBS operating TTC curve according to relative speed

Table 1 AEBS operating TTC & result of CCRs 100%

Relative Average TTC (sec)

Speed Result

(km/h) FCW Part Full
10 1.13 - 0.74 Avoid
15 1.16 = 0.73 Avoid
20 1.36 0.82 0.77 Avoid
25 1.46 0.90 0.82 Avoid
30 1.58 1.03 0.86 Avoid
86 1.72 1.15 0.71 Avoid
40 1.85 1.28 0.77 Avoid
45 1.95 1.40 0.74 Avoid
50 2.09 1.47 0.73 Avoid
55 2.23 1.44 0.74 Avoid
60 2.35 1.46 0.77 Avoid
65 2.46 1.47 0.79 Avoid
70 2.54 1.48 0.79 Collision
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Fig. 3 Comparison of AEBS operating TTC within overlap
test criteria(CCRs 100%, 75%, 50%)

Table 2 AEBS operating TTC & result of CCRs 100%, 75%,

50%
Overlap Rsll)aet;éle TE (seo) Result
(%) (em/h) | FCW | Part | Full
30 158 | 1.03 | 086 | Avoid
100 40 1.85 | 1.28 | 077 | Avoid
50 200 | 147 | 073 | Avoid
30 156 | 1.02 | 083 | Avoid
75 40 1.83 | 1.27 | 073 | Avoid
50 210 | 144 | 073 | Avoid
30 159 | 1.05 | 083 | Avoid
50 40 181 | 1.31 | 076 | Avoid
50 208 | 144 | 074 | Avoid
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Table 3 AEBS operating TTC & results according to CCRs
overlap criteria excess

Overlap Relative TTC (sec)
(@) Speed Result
(km/h) FCW | Part Full

45 30 1.57 1.02 | 0.84 Avoid
40 1.88 1.29 | 0.73 Avoid

0 30 1.57 1.03 | 0.77 Avoid
40 1.83 1.26 | 0.74 Avoid
30 1.61 1.07 | 0.76 Avoid

5 40 1.81 1.27 | 0.72 Avoid

20 30 1.58 1.03 | 0.80 Avoid
40 1.84 1.30 | 0.71 Avoid

95 30 0.99 - - Collision
40 1.76 - 0.73 | Abnormal
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Fig. 4 Prescan AEBS
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Fig. 5 Prescan AEBS simulation
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Fig. 6 Prescan AEBS simulation results

Table 4 Comparison of stop distance and collision speed

Relative Stop distance (m) /
Speed Result | Collision speed (km/h) | Deviation
(km/h) Test Simulation
o 10 Avoid 1.4 1.5 0.1
(==l ==] 20 | Avoid 2.3 2.4 0.1
[ﬂ[o—_l 30 Avoid 3.4 33 0.1
s 10 | Avoid | 27 26 0.1
et 50 Avoid 1.9 2.0 0.1
60 Avoid 1.1 0.9 0.2
70 Collision 14.4 18.5 4.1
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Fig. 7 Prescan AEBS Simulation according to overlap
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