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Vehicle Recognition of ADAS Vehicle in Collision Situation with
Multiple Vehicles in Single Lane

Seohang Lee, Sanghyeop Park, Inseong Choi , Jayil Jeong

Key Words : ADAS vehicle(ADAS 32}, Active safety(s &

OLZF)), Vehicle safety evaluation( JFZFEHH 7]

ABSTRACT

In this study a safety evaluation method is presented for a ADAS vehicle to be tested in collision situation

when multiple vehicles are present on a single lane. Test scenarios are developed based on Euro—NCAP

assessment scenarios, accident database and related simulation results in previous works. An automated

evaluation system that is called as the K—target mover is used for active safety evaluation experiments. The

experiments are conducted with two types of tests. First, the rear—end collision tests with 25% and 50%

overlap for the test vehicle and target vehicle are conducted with the two kinds of test vehicles. On the other

hand, the rear—end collision tests which include multiple vehicles in a single lane with 25% and 50% overlaps,

are also conducted. Experimental results show that the test vehicles with ADAS cannot recognize the collision

situation sometimes in the developed test scenarios,

performance in the simple overlap scenarios.
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Collision Occurs

Fig. 1 Test scenario of offset rear—end collision test with
multiple vehicles in one lane
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Table 1 Experimental parameters for offset rear—end collision
test with multiple vehicles in one lane

Test vehicle speed | Speed of | Speed of
Offset ACC Velocity guide collision
(Overlap) | setting | measured | Vvehicle target
(kph) (kph) (kph) (kph)
40 30 30 0
50% 50 40 40 0
(50%) 60 50 50 0
70 60 60 0
40 30 30 0
25% 50 40 40 0
(75%) 60 50 50 0
70 60 60 0
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Fig. 2 Guide vehicle fo equipped SR, BR, AR, GPS, and
Track—Fi
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Fig. 3 Experiment setup for ballon dummy recognition

Table 2 FMCW measurement of objects

Object Bigfn Sedan | GVT | Truck Pfi‘::t Air
iy | @V ] @V | @) | B @

Side | —40.8 | —445 | —44.8 | —36.2
—56.8 | —91.2

Rear | —43.2 | —42.3 | —42.8 | 485
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Table 3 Experimental results of test vehicle A on 50% offset
rear—end collision with multiple vehicle in one lane

R e e

.. | Collision .. distance ACC
velocity collision (m) FCW | AEB

(kph) (kph) Brake

No - 2.38 - - 0

30 Yes 29.83 - - - -

No - 1.17 0 0 0

Yes 14.35 - - 0 0

40 Yes 35.59 - - 0 -

No - 0.38 0 0 0

Yes 36.97 - - 0 0

50 Yes 24.17 - - 0 0

No - 0.80 - - 0

Yes 52.74 - - 0 -

60 Yes 49.96 - 0 0 -

Yes 55.62 - - - -

ASAotE s X M11A, M25, 2019
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Table 4 Experimental results of test vehicle A on 25% offset
rear—end collision with multiple vehicle in one lane

Test Relative| ADAS function
vehicle . speed Mmmum
velocity Collision on distance ACC
(kph) collision| (m) |FCW | AEB Brake
(kph)
No - 1.82 - - 0
30 No - 3.57 - - 0
No - 1.30 - - 0
No - 3.80 - - 0
40 No - 2.52 - - 0
No - 3.45 - - 0
No - 1.79 0 0 0
50 No - 3.50 - - 0
No - 0.95 0 0 0
No - 0.68 - 0 0
60 No - 1.40 - 0 0
No - 1.89 - 0 0
gom A&QM e FEWTE AT AlAlo] S|
ZHA ACC & A7REo & F5 A3l o)-&-3t Zlo] g
A=A oA 75%2] T3 ol = 5017 el
1 2] AA7E 2 2] E4) o5 A

Table 5 Experimental results of test vehicle B on 50% and
25% offset rear—end collision with multiple vehicle

in one lane
Test vehicle Relative speed on collision (kph)
velocity | Collision
(kph) 50% offset 25% offset
Yes 27.40 30.14
30 Yes 30.88 32.05
Yes 28.55 30.73
Yes 40.13 41.01
40 Yes 37.45 42.48
Yes 37.65 41.20
Yes 45.77 47.30
50 Yes 45.53 49.20
Yes 46.87 49.58
Yes 55.09 58.09
60 Yes 58.35 59.11
Yes 57.84 58.77

#All System didn't activate in every test

ASotEsta XM11d, M2=, 2019
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Fig. 5 Test result of vehicle A in the
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