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Research on a driving risk assessment method integrating information
entropy uncertainty and driving style

Zeng Chaoyang Liu Ping Luo Haoxuan Liu Mingjie Piao Changhao

(College of Automation, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract; Traditional risk assessment methods mostly rely on deterministic indicators, making it hard to dynamically quantify risks from
the uncertainty of surrounding vehicle behaviors. To address this limitation, this study proposes a risk assessment approach integrating
information entropy-based uncertainty quantification and driving style. Specifically, information entropy quantifies the uncertainty of
vehicle motion states, while different driving styles are converted into quantifiable risk values for driving risk evaluation. Firstly, an
information entropy-based method assesses the uncertainty of vehicle motion states for real-time risk perception. Secondly, K-means
clustering is applied to vehicle speed, jerk, and time headway to identify diverse driving styles. A weighted mechanism is then
established to fuse driving style and information entropy for the proposed risk assessment model. Finally, experiments are conducted
under congested and highway scenarios. The correlation between evaluated risks and actual vehicle energy consumption is analyzed, and
comparisons are made with the artificial potential field method, deterministic risk assessment method, and learning-based risk assessment
method. Results show that the proposed method reliably detects risks in various events. In terms of response time, it is reduced by an
average of 50.55%, 86.35%, and 81. 85% compared with the other three methods, respectively. Meanwhile, its computation time is
significantly lower than that of the artificial potential field method and the learning-based risk method, demonstrating the effectiveness
and application value of the proposed method in driving risk assessment.

Keywords : driving risk ; uncertainty ; information entropy; driving style; risk assessment

ki H . 2025-08-13  Received Date: 2025-08-13
w FEA I H | B KBS A TR (2022 YFE0101000) (H BT H 48 FF 223 4> ( CSTB2022NSCQ-MSX0355 ) 3 H ¥¢ Bl



- 190 - LSRR R e o

40 &

0 35l

il

S IRY5 T BTG RN AT 304 Al i T 7 IR
PR REIRAE H A8 R VR AR A A
ST, ATl KURSE AN AE B 2 i B2 A i O 7 2 4
IANIFITE B b 5 B A S 2 B EOR AR T Pk, 2024
AETR RSB OB T ABOR 61 703 AN KA Sl
SATBERURARSE PR, A5 AT I A R A X Y
A7 XIS St i G R A VA 38 L A I A Rl 3o 7
LLRATR R EED

AT, PEAS 401 7 30 XU B N T 3376 4R
BRIETS LA BT A T (TR A R I )RR
V1] sl e ) B i) oA A Rl A XU -2 A 0 e 7 56 [l
P DX Al v Ao o A DX Sl PR 5 s I R 2 Bl A DXL
BB o TE AR A T B XU P4l o Liang %57 42
T — bR T A MR Al XU A i AL S PR Bl It
TR o PO %05 5 B R B R s HLsh AT o 9
W AR 4R, b5 E N T3S 4 IE MR,
DA BRI SR, %07 1 9 42 B A AR AR s 420
V18 TR PSR W T s 4 ) T BE P (ELE R S i oz Bl pR
AL B LA K 2540 52 B AR AN s TR 3R 5 T ok %
JE T EL N T 3437 LI 30 i 18] 2 s R 0 Ao 25 A 447
FEREAT N, FXURE 95 B2 T #4437 2 805 AT B O
o U S AR TE B LB Z AR, Li S54RI T —Fh
T2 B R PN A Sl 0 L ) 25 b 5 B R
G, 207 R 22 28 5 o AN E 1R 03 26 i U 8 B
Pl (Can i DA e/ A ) | I35 T Bl 4 N (7] 0 2 S B
P RS PEAS KUBS K, ASh & 7 BEAMLPE AN, 48
I3, 127 MO R PER AR, AR ] | 2 Sk i,
TR AR B E PR E T 5 A3 B R R AT A
R R AFTEA 2, s IZ (L RE 1885 . Wang S5 42T
— P IC T L ZM BB 3% 3l KU DA D7 v %07 125 )
JHaR A > R AC B A o A XU , 3 o 1] P ) 2% i A
2RI TR] ) 81U, 234 13 st 80 A A= O S B o
W, FEAE LU ER I rh S0 A R PR ARG B 1 sl B T2 58
MRS, s 1 XTHTPEAT X A PR RE M TR N
DR B2k o AEUR: 3205 T RO A 2 > AT i T g
SRR RS G FE, M T Em N, Bk
B VDT IR AR B 1938 B 2 K (RT3 TS s 38
S5 ) TR XUBS AR | A3 ] 4 3 i 1 ey 2 S B ) XL
WSS R A AR VA LA R i A s e A
T 025 B R O 2 A A AR T TR
S R ML A R BE A ST B XU, 1) A T ik, (H %
T AL R B XS S (AR 45 b o — B 49y 4 i o 5t
HEATINUE, $Z H A SN RE T . Ma 551 4R A

S R I ) AR S I 25 3 AT Dk iz Bl A B, R
DR T AR Y | PR B AR ER TH 1000 532 Ak, FH VD5
PR R (SHAP) {4 nT i B | e 45 31— A BE A B 1 3h
ZFHOR RS T HE 2L Zheng 251 78 D) i 28 42 4TI N
1026262 (1) AR Ak Tt B8 1 & 0 42 48 3 48 1 D) fig 2 3
RS A A5 R A 43 BT 5 AL DA 3 i 2 B Ak v 4
AL GG A R 2 BT ke £ 1 3 R 20 3
RGFERRRGTEAE R BRI X FEA F A 17 K
5 HE P 5 BB S AT, DT B A T4 ( R BE 2R 3%0) 1R
R AR S L R G RE RSN 3, 2 X B A8 i
S E—4 AT B HERAE A8 SRR E TS S A A
ENONERFSE 0 O AT AR R = NI s 1 E ek
FIAETRTRT 58 e A8 308 = A Bsf B T o 300 = 12 DS B 77 D
55, VLA 2S00 51 A Z [T 4225 53 5 KUK 5 AR OG
G RS PRI AN 25 280

ATDUE ARG N T35 353 1 LURE G E B8 4230
K R TE B IE BN R K | 75 5 S EUE Sz @i L
RSB E U, BT E S R T E 2 B &
5ER 3 52 L5 | R T DR a0 e e 5 A kO T LA TR
RE LS B A B Sl i B R AR5 RE AR bR TR
AN IRV S5 G 22 1] 04 13 {1 w76 B (L psd 22 ] 04 90 L O 1
A AR RS 284k, -t 3gh TG 7 A e 42 4 2 R) 28 LI AT
FEE ST 2 TR T LA 22 AR L M R (A AZ 5L
P 78 35 DA RN R FF 4 B, i FLHRUBS 2598 AN AT fie g, i
NI A RIS A R 16 g B S A o Gl W s P N |
D5 X LA JE 4245 B e PR EA T Bh 2 i AR KU A
PN AR SCH Hh — R 5 L AN B M 5 72 sk XU
PR 35 DR TP 7 2 e 1 3R ZE 4 9% AT B AN o M iz
BIPIRAS, IFE 1A 3 XURS 21 i = S04~ PE AT S B XURS: A4
PRI AT T R S 2 RS NIRE T .

R EE B RS B i — N AR S Xt
T A BN G T sl B AL AT AR A 2R B, ik
JEV PRl A3 0 AN S A T R BRI T BRI FE A, ARSI T I
P SR AR R e R 7 XU 0 ) A2
oA B2 30 R G4 T R S T S A 7 A AR XU 2R
WARZEZA S R A SO 25 3 KUK 4 A 4 7
DB P BEAR B2 28 b, 2R B 2 AT o0 S5 15 B T SR AT
BRXURITAL . A T SREAS SO I B A AR, TR
PR, LAAAm0 BRI FE BRI T | B A4 B 3 )
B T Y 100 A ) e B S T AT U P 5
FHSCHEAI T, 25 38 S A AN ) (9 28 38 S 5, W4 1
D5 P AT IR AR SCEF X AR S AN R AR XU
PRI o X A s A A ), 5 | AE B BRS04 4
AR ZS O R 23 A1 e JBE AN S I R T i A% 8 O 0
M LA A5 AN 2 AT O 1 [ 8L, S X 4 7 3 XL
xS AT 5 5 1A S H7 25 XU R, B2t — Rl A 15 B



5 6 3]

3 A S AN R 2 Sl XA 9 e LB I 7 5 F 5 - 191 -

905 25 B AU ) DX 300 77 9%, RE 8 7 3 25 A 42 ik
A0 B UL Y [7] 235 25 1 2 s % SR LA 1R PR 3
Wi 5 5 | A BEFERIE ST D B0l T H 2o A KUBG P 15 2= 4
SEBRRERE R AR A AR OGP , A phe AUBS: P30 D7 3k AT A7 4 36 ik
AR E WL SRR 1) SR BR A, O DA S 2 Bl b 1
TER 7 B A 8P RS B R A

1 BEARET

ARSCRRAE AR S0 AT AT 0 28 G0 AN W M ) A
Az A 2 A0 S RS T DL IR i A 7 Ay e e
iz BPIRAS SCAE BB E P o TRD IR 225 Tl XA A i i
2500 E R E X A BN R 2 — AR LG A S

0 RS [T 00 42 0 A 5 s XU . 7 R U, AR ST
BT REBOH N 1 PR . FIERIAIE 5T I 4T
QLG AN R AEAN R R EE IR JEE | 42k BRAR ) AR B
TEFR B ME T REREATAE 22 57, X JA) 1] 24 5 52 o a0 AR O
R LA KAWL R[] SR it et R BRI RIT 8 I,
TER 1 AR SCBCE 1 RS SR P, X AN [R5 5 R Y L5
T 4B AR R T A B AR IBUZ AR 3 530 T 00 40 7 Bl
R A T A R DR  BE— 2l R
JE AT LU A ARHIE SR 265 8 7 50 89 A IR 2S5
DA B 25 3 XA A T 5 DR T3 A A 1 A X oz 25
S XU, DTSSR0 172 S0 RS 51 A 9 4T B XS e
Ja  ARSGHE AL EALH AT BLA A B E S E 4 AT 3t
IR

1 AR I
',' . 0 =) — J
L ERMEEN | 0[; e
.. Y B P vt
8 AN E VRIS 2 A BB AL RS

S AR

LR

; N

i ﬁ%%

g!; I-»g N =
e o

s | | e BRRHER

MRHE ) ] '

ﬁ 255 XU R AL

@ W

R, =A4H, +BS,
Ry AR5 AT

R PSSR

K1 PFN Dy i B AR Ty S8

Fig. 1 Overall scheme design for the evaluation method
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