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Abstract: In order to evaluate and develop Advanced Driver Assistance System (ADAS) with certain
function, it’s necessary to obtain related driving scenarios from field operational test(FOT) or naturalistic
driving study(NDS), and the automatic classification method can improve the work efficiency. Based on 37
classifications of dangerous incidents of National Highway Traffic Safety Administration (NHTSA), the
paper summarized 7 incidents categories that most commonly occurred in China into 3 categories, namely
straight collision incidents, line change collision incidents and turning collision incidents. Then the related
parameters were analyzed, a mathematical model was established .When the steering angel is equal or
greater than 60 <the turning collision incidents will be determined. Besides, Euclidean distance of the
parameters to the center of the sample set is used to classify straight and line change collision incidents.
The sampling inspection shows that the automatic classification method obtains an accuracy of 80%.
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AR SR OGS I B 248 (Advanced Driver Assistance System, ADAS) ik i & KK 25 7 B AR IR
FAWA Sy i gk Hgt AT IR, KA Sz ZE 884, (Field Operational Test, FOT) il [ 48 2 B F 58 ( Naturalistic
Driving Study, NDS) FUa{E N EE MR T BAA R Z I AMBH . AFEIIEER] ADAS R4t T ZHATA
A2 3 Tk, Bl s AU R S0 FOT M, IRAR 5 BT Qv 1 fa b Tt R 280 T —#, T HAth
THAT R AAEER. R T8 0 B T R Gk, % ARG E M R R EMWER Tl HADsTam T
DA HR, FTEREANNTAETER, T Ak Tom s R g att, fEE4 1IVBSS-FOT(Integrated
Vehicle-Based Safety Systems)!rfr, 414§ %Fh ADAS 7 f, MK A BB Gl Toi s v 7 =B, 450. B8R
T LB ARE T T WS ER T Lo, B =28 T80, IVBSS AR 53 205l 52 7 FHRE ) 7 12 5]
1B, (ER BRI AL . R A RAE DA E R FOT SR T ol AT Tu il iRm0, PR3 i 25 st i)
TAERE.
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Table 1. 7 types of dangerous conditions in which China has the largest number of times
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Table 2. Classification of hazardous conditions
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Table 3. Classification of hazardous conditions
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Table 4. Three types of dangerous conditions to start the emergency braking moment steering wheel angle
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Figure 1. A schematic illustration of a steering manoeuvre required to avoid a collision

1. Ola Benderius X% gtk id 2B

BAT 5ARTERAE R T O A R Z AR 2 —, A2 T 2Bk e (a1 47 08 LA R 1B LEAT D9 IR RS L - Olla

INFATS Conference in Hangzhou, November 24-26, 2016 17



Benderiust 4 5% [FIBELLERAEAT A 20 IOV B, o to A2 00 GO ERRIZ I 21, 6 B3 ROFAR % S 3)
M Z], 6 2B OT A ST AL IO 21, ts 9B B0 03 7 L Ak B BRI %, 4 925 B 5305 T B e A
RS R ORI % Qi 1R, X 43 GRS LR A B ELAT R J S DA R AR TE Al A SR T R UG [P L AT
MR EZEZERET L BB Rt 2B ROT 46 5 SRS 21 2277 A 3558 M ik 2 5 K I 20 2 18]

3.2.1 AR ERILTANET R T ERESE TR AR EFFE
XA WIS L P RELEAT N A BAT R ASERE SR T, e Tl P N SRR G A 2,3 s

mEBErakePressure miteetingAngle
50 L
45
L 30
5 40 —_
@ 35 20 %
230 o
815 )
=N g
£ 20 ]
o 20 =
o 15 52
8 10 L a0
5
1] -G0

111 21 31 41 51 61 71 81 91 101111121131141151
Time(D.15

Figure 2. Typical vehicle dynamic characteristics of the straight line collision

2. ETHHE TR AR F RN H FHHE

mEBErakePressure miteetingAngle

@
L] w

&
=

]
=

mBrakePressure{Bar)
w
mSteeringAngle(*)

=
[

0 .30
1 11 21 31 41 51 &1 71 281 91 101111121131141151
Time (0.15)

Figure 3. Dynamic characteristics of typical vehicle in the case of steering collision
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Figure 4. Comparison of steering wheel rotation speed and steering wheel angle
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Table 5. SD', BSPR value of 36 cases of straight line and variable channel condition

%% 5. 36 BIELT. TETHK SD',BSPR &

B4T T4 SD! B4T T4 BSPR 2558 T4 SD' 33 T4 BSPR
0.288 0.058 0.151 1.000
0.521 0.034 0.027 0.922
0.466 0.099 0.178 0.381
0.616 0.346 0.260 1.000
0.575 0.327 0.685 0.967
0.671 0.029 0.301 0431
0.753 0551 0.356 0.435
0.315 0.002 0.027 1.000
0.274 0.273 0.151 1.000
0.260 0.113 0.329 0.303
0.795 0.213 0433 0.335
0.685 0.241 0.151 0.699
0.740 0.696 0.411 0686
0.425 0.070 0123 1.000
0.301 0.119 0.027 1.000
0.603 0.124 0.521 1.000
1.000 0.021 0411 0.669
0.151 0.273
0.433 0.417
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Figure 5. SD *, BSPR parameter coordinates
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Table 6. 20 new categories of dangerous conditions determine the Euclidean distance

3 6. F 20 e TRMER/LEFERHELR

TS TA sp' BSPR RRJLEAGHES-  RRJLRAER- A R IEH
HAT il
C1 HATE 0.795 0.252 0.255 0.695 HATH &
c2 ESEES 0.288 0.639 0.514 0.074 AFTER &
C3 ESEES 0.164 0.908 0.809 0.225 AFTER &
c4 HATH 0.630 0.140 0.100 0.673 HATH =
C5 HATH 0.301 0.342 0.286 0.371 HATH 2
C6 HATH 0.507 0.592 0.399 0.263 ARiE %
c7 ESEES 0.493 0.641 0.449 0.231 AFTER &
c8 HATHE 0.192 1.000 0.880 0.300 B3 w
(o] HATH 0.507 0.482 0.289 0.328 HATH &
c10 HATH 0.397 0.342 0.209 0.390 HATH =
c11 BSEES 0.178 1.000 0.885 0.304 BSEES 2
Cc12 HATH 0.027 0.332 0.537 0.453 BSEES i
C13 ESEES 0.164 0.861 0.768 0.185 ESEES &
C14 ESEES 0.507 0.278 0.092 0.493 HATE w
C15 BSEES -0.055 0.279 0.607 0.543 ARTER &
C16 BSEES 0.123 1.000 0.909 0.325 AE 2
c17 LI EES 0.164 0.338 0.408 0.389 AE 2
C18 HATH 1.000 0.049 0.477 0.983 HATE &
C19 ESEES 0.041 0.921 0.885 0.313 ESEES &
C20 ESEES -0.014 1.000 0.981 0.407 ESEES &
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Table 7. The results of the Manhattan distance determination of the new 20 kinds of dangerous working conditions

® 7. Wil 20 XERTRANSHBIMEEHEER

Thidms RV sD' BSPR SIRWIER-H  2RPEES-T AshiEgR REIER
17 i
C1 HATH 0.795 0.252 0.305 0.981 HATH 2
c2 AT 0.288 0.639 0.702 0.087 ESEEN &
C3 AT 0.164 0.908 1.095 0.305 ESEES &
C4 HATR 0.630 0.140 0.139 0.928 HATR 2
c5 HATR 0.301 0.342 0.392 0.398 HATHR 2
C6 HATR 0.507 0.592 0.436 0.353 TG o
c7 BISEE 0.493 0.641 0.499 0.291 RFEES =
c8 HATH 0.192 1.000 1.159 0.370 BiEH %
c9 HATH 0.507 0.482 0.326 0.463 HATH 2
C10 HATR 0.397 0.342 0.296 0.494 BHATH &
c1u1 ESEES 0.178 1.000 1.173 0.384 G &
C12 HATR 0.027 0.332 0.655 0.626 ATEE i
C13 AT 0.164 0.861 1.048 0.258 ESEEN 2
C14 RIEES 0.507 0.278 0.122 0.667 HATH w
C15 ESEES -0.055 0.279 0.685 0.760 BHiTH i
C16 AR 0.123 1.000 1.228 0.438 TGN &
c17 RIEES 0.164 0.338 0.525 0.482 RPEES =
c18 HATH 1.000 0.049 0.600 1.389 HATH =
C19 ARTE 0.041 0.921 1.231 0.442 AT Z
C20 ESEES -0.014 1.000 1.365 0.575 ESEES &

AP RR L HLA5 BE 29 SR ) T IR 16 491, IEAf 20N 80%, b BELAT RIS G Tl IEffi 2% 66.7%, “Lid
i A e T AL IERA Ry 919%. A1 & M WiiR B Sy L HIWT IE A 15 6], IRy 75%. Hrb BATRL IS G T
DL IR 66.7%, ARTEMAE ARG TAL T IERIZ0Y 82%. H AT MR AW L LA I 2 4] i Y LE A 30 Wi 1k
e TR R R A IR R R . T DAHERR S P W0 L AT B 0 A1 D 7Y e 2 TR e P i o

33 LASAERE

LR LJiR, ASCXT China-FOT fafs ALK 7 S AE B 6 fis. MR I IS RKE, A ridfak
T B 7 KA IE W 5 T LR RRAE 80% 24 .
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Figure 6. Flow chart of automatic classification of dangerous working conditions
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