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Abstract

This study aims to investigate the factors influencing conflict risk in mixed traffic environments in-
volving an Autonomous Vehicle (AV) and a Human-driven Vehicle (HV) at unsignalized intersections.
Based on the publicly available Argoverse-2 dataset, conflict events between straight-moving and
left-turning vehicles were extracted. Post-Encroachment Time (PET) was adopted as the risk metric,
and the mean residual life plot method was applied to determine the threshold between high-risk and
low-risk conflicts. A random parameters Logit model with heterogeneity in means was developed to
analyze the effects of vehicle motion features, interaction features, and passing order on conflict risk
under two interaction scenarios (AV left turn and HV straight; AV straight and HV turning left). The
results indicated that in the AV left-turn scenario, emergency braking by a straight-moving HV was
a key risk factor. In the AV straight-moving scenario, higher speed and greater acceleration/decelera-
tion of a left-turning HV, as well as non-compliance with the right-of-way priority of the AV, signif-
icantly exacerbated conflict risk. It was also found that the AV could effectively reduce risk through
active speed regulation. Theoretical support for intersection safety management in mixed traffic en-
vironments can be provided by these findings.
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Table 1. Conflict filtering rules
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Figure 1. PET distribution box plot
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Figure 2. Mean residual life plot
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Table 2. Selected feature variables
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As n BATESFOINIRSE, B EAT 4P 08 5 m/s?
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PRI ZEA AR AV _std FEKS T8 E b 2 m/s
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Table 3. Filtered features variables
< 3. fFEEHHET =

AV K#-HV HAT AV HAT-HV £#%
Vs_std Vs_std
As As
As_n As_n
Vi Vi
AL AL
AL n AL n
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AD AD
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AW 5048 B XS £ L SA (B (Log-Likelihood, LL) 77t & #E U (Akaike Information Criterion, AIC)5
McFadden R? (McFadden Pseudo R-Squared) iP5 4 40L& 25051 S PEBE -
(1) X E LSRR iz B ASE B S0of AR B PR AR PO SRR B, UL AR LU AT B8 W VP Ay 5 N BT PR AR i o) A58 28 12k i
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(2) AIC EH TV B A RUR, AIC Bk, BEALG RO . AIC THE 1T =
AIC=-2(LL-K) (6)

A LL BRI BAURE ;& R PR IR R
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4.3. ERERD
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Table 4. Comparison of model goodness-of-fit indicators

= 4. REMSMEIRIRITEL

Yt T X AU SR E AIC R
IE Logit #E7Y —543.8826 1105.7652 0.5367
AV E#-HV BEAT FEHLZ 2L Logit B4 -537.7125 1095.4249 0.5420
% B IME R U BENL 240 Logit BLAY —533.8453* 1091.6907 0.5453
id Logit HE7Y -1186.6676 2393.3352 0.5807
AV EHAT-HV £ BEHLZ ) Logit i -1178.0617 2380.1233 0.5837
F REIE BN S 2 Logit HE5Y —1140.6766* 2311.3531 0.5969

e R FRIRAE 95%H B DX [H) b 25 P A R RE

43.1. BEFERFWARS AT ERERETHRNERME RS

fEHENE AR 5 N T EREMBEATHE Y, BEHSHA T ARG R 5 fros. HA
SHETHEREY], N TEMEEATN FOE A RHEZ . PR P, 8 S 4 Lo e
PSR PRI RE . SRR, LR EATE RS RIETIX 7 MR EE W E S5 A TSR
TR PR . Ferp, N T H BT WOk BRI 28, AR B3 MRS E, S HEhE
BRI e B ) P P BE R G, R B B B AR T DU R T R A BN, AT (N T T A A 1) T O
DB .

Table 5. Model parameter estimation results and marginal effects for AV left turn and HV straight scenario

5. AV E¥-HV BITERARES S5 RFGPRS R

RFAEAR & 3 pfE bR
BRI —0.2264%* 0.0000 —
Vs_std —0.36827%* 0.0001 —0.0604

As 0.1786** 0.0000 0.0669
As n (ZHEHAIE) 0.9540%* 0.0000 0.3543
Vi —0.4856%* 0.0003 —0.0540
AL —0.1275%* 0.0021 -0.0570
AL n —0.1984%* 0.0004 -0.0759
AD —0.4166 0.5383 —
Fs —0.3486** 0.0000 —0.1535
As_n (BHAbRHEZ) 1.2063%* 0.0000 —

As_n:AD 0.1308 0.1498 —

As_n:Vi —0.4655%* 0.0001 —

TE: “*7 FRIORAE 95%IH BAE X [A]_E 5 2 P R P

JABRFON 73 W R, N 72 Bk A2 AT I 0~ 50 J0 ok 8 AR ik 88 3 1 o — S Bz, b R UL
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B R PRI B N K 23, R RGRE 2 BT, xR R BRI AT B 28 B R, A U8 FE
NG TSR R RS G BE R 25 . B B0 2 B 2R A0 A e I (V0 P B R L ST 35 o e R ST B4k
TN—AN AT, KU 20 T FEAE 5.40%- 5.70%F1 7.59%, X S ikt [ 5025 B R4 A i R b e i it 33
VAR AR R AR o A, ELAT N T T 2R A S AT AR SRR AR 15.35%, IXTHBR T XU TE
WATIY EARIR S, FF6 BAT 2 A A dA T BN 2 5P 4 .

43.2. BERIEREREITEATIEYER LRI E R 574

TEHN S M EAT S5 N LA EW A EG I, R SE T RALRBN % 6 B, A
ZHAGIT SRR, N TR/ 50y (-3l e . SPYIEE . ~PYROE E,  E 302 0 A B AT R
FPEI NS . SPRRGE R, DU PR . BEAT ARSI 7 AN EEEEMEAS 5 AN TE
BRI e R R, o G rr, PSSR R S RN T2 e 2 A A A B RSP RO N BE AL S8, A AR AE
BRI T T . N L T AR A e I RSP AR B S B B A AT I R B AR A ZE ARG
S 1] FFD~F- S5 R T B2 12 ) 5 N T 25 2 05 7 26 B 1100 1 15 38 5 RS- 359 ot B 7 A O

TR RN o3 BT 25 SR B, N 1725 i 2 4 7 2 ) P08 B AR A0 2 R v 5 IR P S TR 3%, LS 350
SPE N FE 5 P Ak FE R I I — AN B, PR R 730l B 23.92% 11.58%5 18.13%. H B2 B 4E4H
FLAT T (V- 24 o T P 5 ke D 857 e A o) XU, BRI — AN AL, SR R 7 I BRI 3.31%5 4.17%. &
] (1P X AE R PR B A 0 — AN AT, i SRS R 9.11%, 70 2 25 A1 BE B8 ik 45 R SR it T 254 8
[f]e BEAk, BEATH AN SIS EIE A LR, R T 43.65%, WMAETE S PRl Re AR —
Tl g o6 A2 T 3 25 B N ) 1 B0 25 S R R B AL S P FE ARG, BRI B3 B B R T, A m e A
e THATEERAT VI, WTREANRI R AR s 53— Fh ] fe R N 282 5 57065 H 3025 B8 5047 N I P 5 5
bRIGAFAE N 22, T B 00 NIE TR 5 A8 AN, T BLAT 22 490 2 18 el 50t BB 78 mT B s R LR AT
5, T B 2 AR AR b e AR R AT, SRR R ERE . XU S PR VR 25 T
e CAHER AW 77 R 5 AT, WSRAH e M B TE, AT RN S R . IR AT e i T P IIE .

Table 6. Model parameter estimation results and marginal effects for AV straight and HV left turn scenario

= 6. AV HIT-HV AR EHARE S B SRR

RIS & 3 pfE TR
RO —1.0142%* 0.0000 —
Vs_std -0.0120 0.8646 —

As —0.0784%* 0.0095 -0.0331

As n —0.1006** 0.0008 —0.0417

\' 2.8126%* 0.0000 0.2392

AL 0.4420%* 0.0000 0.1158

AL n (BHTAAMH) 0.6545%* 0.0000 0.1813

AV _std -0.1615 0.0595 —

AD (Z¥U5r A3A1H) —6.3674%* 0.0000 -0.0911
Fs 0.9059%** 0.0000 0.4365
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Ar_n (BHbRHEE) 1.8341%* 0.0000 —
AD (ZHUM AR HERE) 29.7007%* 0.0000 —
AL _n:Vs_std 0.2534%* 0.0007 —
AD:VL —0.4625%* 0.0000 —
AD:AL —0.6585%* 0.0000 —

TE: “*7 RIORAE 95%I B X [A]_E 5 2 P R P

5. REERE

NTHRALESZEX A SN TEREF RN R, AT EAT 5RO 8,
T Argoverse-2 MR SRR R A, MRS SAT YT M N RIAZ AR B S S B A
HSANTEBEWMELT. HAVESREWMET 5 N TEREMAER, 00 7 AR TSR R RSRE, 2R )5
SR PSP 2058 A 7 i PR 2 RSP BRAEL, #3225 S 1 35 N T8 B AR i sl e ik 22 5 (1 P4 B 5 o 1k Bt
WIS HL Logit B2, U240 5 SIS SRR . 2500 5] 58 AR AL A SE AT IGUFF 0 of 5% PR F) B2

WHRSRERN], A BB ERAR S N TEREMEATLHHERK PET BEEER T H MG,

2 SRS 5 B0 2 T 2 A e R I B B D R T RS ARE 1  BSR N o 5 RS B S 5 P Y BE L 2 2
L%ﬁﬁE%%ﬂT,AI SRR ELATIN IR R SR S e B E S A B A R R A R R T
2 E BB A ELAT N, N T2 T A 0 e B 1 8 5 L R T R P48 K A T e X o 7 A
Hrb, S B AR e8I B B0 S R 4 A A XU o AT Y SRR AR B R RO B B
AT N T2 B A0 e S AT T AT R RS, (L ELAT 1) B 2 B S AT S 2 PRI U, e e b N T 25 3
TR 1 B2 B A A AL S O TR ST BE IR

AW LB 7R T EE SR D B S5 N DSR4t R AR R 2, 158 1 X b o
ARG A TR, DASE BRAT O e B b 5 UBS A PRI TR, iR & SCIE A8 22 I Y
LR T RS,

AW FAAFAE LT R PE: (1) BEAUACREEAT 52— ph M, AL TR K £ v (AR o 2
TS B I3, SR i HAl i RS I S R IR Sl I e Iz AL B A R BIE s (2) H B A B AE Aok
JRT Argoverse-2 ¥¥iidk, RS HEN BB AR GIAT NZIREON L —, MELURMAFE] . ANF B3
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