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Abstract: Based on the naturalistic driving data in the China Field Operational Test (China-FOT) database,
80 cases of cut-in dangerous conditions were selected and classified. Then, all 43 samples of the first type
cut-in dangerous conditions, in which Autonomous Emergency Braking Systems (AEB) functioned, were
analyzed using the multivariate statistical method of cluster analysis and 6 kinds of dangerous scenarios with
typical characteristics were obtained. According to these typical scenes, 4 AEB test scenarios under cut-in
dangerous conditions, which are more in line with China's traffic conditions, are established. At last, these 4
test scenarios are virtually modeled using PreScan.
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YIANBRRIATB3IRRFE RGN IAR

X W, REF, DXk
FIFA S 7S LA, [, 201804

Email: leo_xialan@tongji.edu.cn

B OE: AFPEAAEE%R (China-FOT) #BAEF A RELRHIE, MNP initd 80 HlIaANE L
o TREAFNEETS R, REARARESNOZ AL T F T R4S a0 % 24324 (AEB) X
FEAERGE L X IAR G TG 43 BIF AT oM, 1327 6 REARARKIENGEE R, HIBEX
@A Z BT T AMNPHFARERNBRAGIARLEIATASNE LA EALONRAT T, K
J& #| B PreScan #:4F34iX 4 MK 3% 5 sH 4T R WUEAE

XA AR MARAERIN:; asR &8 A% RESH: WKHF

1 3|8

SR 248 (Advanced Driver Assistance Systems, ADAS) 1 [ 5% &kl 5h R G fe —MhaEtg i [ 5)
1| B R B S R SRR R T ) - Bh 2 4 R G, AEB. (R T LA R I8/ 2 -5 2 AN 249 5 Al Jike F) = ik sl
St N RTRRRE, RSB o AEB T LR/ 27% . BRI, ST AEB 1)V N R o T b Ag
TFRE K, AEB BIIINR T 1 i i 52 21 % B 7N SR A

Y E A AEB KI—FhEEINA T, B RE R W, i SRR H Ar™. b
I AL B IEIASE ) S TR B, R, MARIE A TG SR % 18, M S iscE N YR E D .

H T E SN AEB MR35t T FOAIXS 4T, A R BRI K45 R 58 DL ZE 547 NI 91t 3 s 1t
F3, BREHTEVGEFET (Euro NCAP) 7E 2014 4 & AT 1T H 8 % 23 R G T et T AEB, I
br AEB #1147 A\ AEB K37l 7524647 7 VEIRORE. (B2, BT/ R FE SOMIHE X F) 725 B DA K% 25 b 57 ) 725
YRR, BT ARSI S AR e B TR E, ik, 75 AR YRR E B se sl IA B AN 2 i >

184 INFATS Conference in Changsha, December 1-3, 2017


mailto:leo_xialan@tongji.edu.cn
mailto:leo_xialan@tongji.edu.cn

ST AEB MINKIZ IR TE . 10 H A FE AT AEB 7 st i 7t 32 B8 v T2k e 00N IO R AR 55, dnkilsi
S5 NFIH B S HER S 717N AEB RGN IALINA 5, 23055 AARIEAUITCR 15 2010 5 ST B Lo
WL IR RIS, SR T R N R e s DGR R T OL i S Y g e,

ASCHET China-FOT Hdls e b i) HAR B B, B 7ELL AEB AHE/EIVIARYER: TOUNBE I &, il 58
KNI Z TGt IR I NG I oL SR fE R 5, RYSIX e s s 57 1 AT & R E S IE R L )
ABSER TOUT AEB [liksz 5, I PreScan Bt xt iz st AT EAERR, Ty AEB T ARSI — L2
WHARATE L.

2 MEGIABIBIE T HIKE
2.1 China-FOT BIBEENE

China-FOT /&l #3218 22 4= 70 0 CTS (The China-Sweden Research Center for Traffic Safety) ZH4H,
HRRIGR SRR BAET R sl A A # bt . B/RIHTRSE . [RIER S F L0 T e [E k47
MR FOT M. TH B KSR T H K- 20 01 -ZEE R, 1 EA L 18 B AOE IS, 2% 011
BRI, @S ES IR . China-FOT #dls B b 0 8ds T2 a40: EMTHSH, SHECEEE 172
e 573 A ) A

2.2 YINBIfERE T RETFiE

XISl THLRITLE 7> P, B e B 3 7772 M China-FOT #udle e 4@ B fa i Tod, il
IO WYL SRR T EA i RrS e SlipunCEIN7I PNy EN v WU

221 BRITAKNFE

M China-FOT %8 /22 Fh $= B fE R T 1) B sh ik 5 ik B4 =20 55— 2 0 ik 5 B4 I 170 s %
R 1) 3R B D B 5% A ol 8 5 DI 11 i 285 15 25 B AR SRR AAE 2 AT SR BB AT 07 08 LA RS R AR FE A3 s B8 )20
IR BB 71 DL S TTC iR AE MM SR &, 456 FMifIshE 51T, BrESIER, E5—ZEMiEm
FEAls B AT BRI DL SE RS REBE r Fr 1 56 = 200 5 AR 25 A VPN VR AT B 480k DA A S R FE I
Ao T 5 B 050 1100 Fe G R 58 20 ) = 2 DL SeMIFO T (1) 43 R bR Bkt , R EE SR 1 2 /A 4 RfE (O
AR 28R T SAEEEA TS 4aEREED , FRREAMNRIRVER, SR 1 BIEH 3, KRR B 5R
I IE R RGP e A G Bl ) PR R R I E R .

ik 5 A2 780 B fE fe T, A& TR viERf N 85.10%, Hor 1 i fale i 608 1, 2 2% fa i T 158
B, 3 R T 14 41

2.2.2 PINBfEIE TRATHE

XFF China-FOT $#i & vh 22 0 ik tH 1) 780 Bl fa b Lol &, fEMeEent b, Jlid gt — A IX 780 il fafs
THUHIRIEE, i A A AR DN SRR B G B8 O N ATt FE I DD\ RSG50

HEVHIRE, BT UIARGER TS5 EE NPy, BTN N R, Fr IR ER: T
DUEMAR ERT LG APIRSE, B H AR E N UI N ZE 0 fa B T o0 H AR R e N g VLN s Tl T
China-FOT Hcffi o R& A BRI 2 B Bicd, 0 T Hofh 22 599 10 25 AT AN 2 B ot A pesdl i e /e F An 42
BB Sk BT S IR SRS, B AR 260 T, JRATTTCIEWE I B AR N VI R G R T 005
(I 25 FE 21 H AR E N VIR TOLS B AR A AT AR, B, PSRBT 1 fa s TOU A R4,
HCR A SR I VIR S T 00 5E SON BAR N DN S s T

— 3L 80 A ZAE AW UI NG VIR GRE T, e Tt (JEREEZ0h 140 MPIATRLER:
LW 57 B, s L (SERAERN 2 a3 4 VIR G R Tt 23 4.

INFATS Conference in Changsha, December 1-3, 2017 185



2.3 YINBIBR T RENS S
Z2# SHAP2 (STRATEGIC HIGHWAY RESEARCH PROGRAM ) 011452 4nufl: | RGN EWH A TN 4
AT AR RIS, BUIANBGER TN 928 (AR 2B4 B WS .

7 8 9
2.50% 1.25% 1.25%

27.50%
53.75%

5% 2
2.50%

Figure 1. Statistical results of various types of cut-in dangerous conditions
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Table 1. Degree of danger for various types of cut-in dangerous conditions

& 1 FEMSIIABER TN RERE

NEFS KEIR BELR
1 35 (81.4%) 8 (18.6%)
2 1 (50%) 1 (50%)
3 2 (50%) 2 (50%)
4 1 (100%) 0 (0%)
5 13 (59%) 9 (41%)
6 2 (50%) 2 (50%)
7 1 (50%) 1 (50%)
8 1 (100%) 0 (0%)
9 1 (100%) 0 (0%)
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Figure 2. Process of cluster analysis
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Table 2. Each statistic and its judgment standard
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Figure 3. Specified variable distribution of cut - in dangerous conditions
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Table 3. Cluster analysis participation variables of cut-in dangerous conditions

x3 UAEERIARXSHTSSEE
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Figure 4. Change of statistic R? with cluster level
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Figure 5. Change of statistic semi-partial R? with cluster level
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Figure 6. Change of statistic pseudo F with cluster level
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Figure 7. Change of statistic pseudo &2 with cluster level
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Figure 8. Result of cluster analysis for cut-in dangerous conditions
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Table 4. Result statistic of cluster analysis for cut-in dangerous conditions

x4 YINBERITRERRSRERGH

AR i Al Bk Eiime S F=K EJUES ERES EVae
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H#x

R SEYME 13.33 23.75 68.33 12.36 15.00 56.67

pudic
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Table 5. Typical scenarios under cut-in dangerous conditions

=5 YIANBERTRNEETR

- . B bs R 50 T PINE R SE o
Y YINT5 7] Ckm/h) PIZEERE (m) Ckmih #/IE
1 A 30 15 15 -
H
2 e 60 25 % WA B2 4
3 Hm 60 5 70 jayssee
4 #iful 60 105 15 " @E(E i
5 Ul 40 15 15 ,
6 A 70 10 55 NETINAAR

3.3 Mikip=
ot B K W A5 B (R )N TR S 6 0 MR 37 AT B T, SRICEE 37 5 AEB TR 5. %251
78 i LS S G 1 AR R SR FE FERFIE S it WiER 6 AT .

Table 6. Danger degree comparison of Typical scenarios under cut-in dangerous conditions

& 6. MIABERITARBGRNEKREZREEE

n o R

aR B FL RSl ) BRI b [ f T 0 A b
1 15 (34.88%) 4 (26.67%) 11 (73.33%)
2 8 (18.60%) 2 (25.00%) 6 (75.00%)
3 6 (13.95%) 3 (50.00%) 3 (50.00%)
4 1 (2.33%) 0 (0.00%) 1 (100.00%)
5 10 (23.23%) 4 (40.00%) 6 (60.00%)
6 3 (6.98%) 0 (0.00%) 3 (100.00%)

Yyt 1 B 5 LSl I el ok (G 55 s fa ke L pl 34.88%, Horbmfa Lol 5Lk 26.67%) , HIfEH 2 /51
55 (EaELGR G 23.23%, HiEG TG 40%) o 5 1 g 5 48R T s A A i)
Makiast, BARGREEML (TTC 28 1) , HWEVIAT AR, Fff, 52 Migs e BARS5%R 1
Mz 5 BRIl (HRERAEEE R (TTC 414 0.7s) . #Mukiuz s 1,2,5,6 /ENAETIANTGK T~ AEB
7 5
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Table 7. AEB test scenarios under cut-in dangerous conditions
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Figure 9. Two vehicles’ movement state at the beginning of cut-in Figure 10. Two vehicles to collide during cut-in
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Mf 3 (Appendix)

Table 8. Classification of cut-in dangerous conditions
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