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Expressway dynamic risk discrimination method

based on risk update theory
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Abstract: In order to further enrich the theoretical system of expressway traffic safety guarantee,
a dynamic risk identification method of expressway including risk source, impact field, targets,
measurement space and time scale was proposed. Firstly, the traffic flow data and accident data

of the I80-W highway from January to June 2019 by the California Traffic Management System
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(PeMS) were collected. Secondly, the risk research scene into the past, present and future
according to the time scale were divided. The discriminant analysis method was used as the
measure space to establish the risk discriminant function with five traffic flow parameters as
independent variables. At the same time, the risk value R was calculated by using the discriminant
function and applied it to the input field of the risk updating algorithm to complete the updating of
the old risk model. Finally, the accuracy of the old discriminant function R,,, the new
discriminant function R;, the old and new mixed discriminant function R,; and the discriminant
function R, obtained by risk updating were tested, and the discriminant accuracy was 67. 5%,
61%, 66% and 74% , respectively. The results show that the updated discriminant function is
applied to expressway dynamic risk discrimination has higher precision of prediction, based on
discriminant analysis method and risk updating algorithm of expressway dynamic risk
identification method can continuously update dynamic risk evaluation model, can be applied in
each period of expressway dynamic risk discriminant in the future. 5 tabs, 9 figs, 32 refs.

Key words: traffic engineering; dynamic risk theory; risk update theory; expressway; measure-

2021 4

ment space; discriminant analysis

0 35

SR SP AN /N - L S ES v e BT DN T
i HR RS 2 B D 2B A R b R S Y
Bk, BEAE A A B LR A9 5 AT T KRR
0 R AR 2 2 B0 R . A% KU DR A e
S AP s T8O, X A2 T B A AR T R
[ H TR U 2 T B 2 4 B P it L AR R
B S E 2 A Ok SE B 2T L ) B B R 3
Tt A5 HEAT 22 A VEIT . W58 3 3 KU X T BLA Y
18 B2 FAR AR — AN . 2 — 2
BRI T AR R R, BT H
AT A9 B B 2 5 T 270 O B RE AL B A K
i A0 T g% 52 T K SR A B R I M Y AT
JEZG U] Xof R o e AR A 52 4 A S F S A
55 1 Ok J T 1) % D) A 5% 1) A g% AU AT 5 R R R 22
1M 22 4 0 B BF 5 TR

[ERLR/AS = e oS N Al ) PO Y R NPV ]
TR R IE A RS AR AR . XU A
B = ) PO AN v 6 s V) P X e N D DN o
MRS I 30 - 2 2 KU i 20 b T8 fad A v, F
A BRI AV S A K E R A B e B
SN A AR G B AR B0 K A AT RE P BB AL A A
Xt 5 1 2% A B

FUBI S OC T 3 25 KR #9 W 58 3 20 46 b 78 52l
I R & &/ VG N BT IE R IN R URTITE - 9ES
AT B8 AR P 45 7 T . OC B ) B 43 O al g X T
At 0T S R P A5 o AR T ASE R AF 5T 5 I, B

T

2 U5 A e A L T T v A I 1 2 T I B B A
R 2 ek A DU T 9 46 (BND R, 4 i
T HMCE AR 5~10 min #9528 HiEE IF 5K
DUm307 43208 VKO 4B L ] A% 6 #2828 45 7 vk
170 E 25 R AR B % 05 o B A 5 e 1 1000 RS
LR Xt Tt A TR 0 26 R A, Lin S5 A
B2 CFP) A 5357 R0 it AV 2% AR B 5[] st B - = ik
AR E U4 5 Mk, 25 - KWL T FP W K
o 9000 4SS R b i AL AR BROE R LA EE IR Y IR 4R
R Parsa S HFSE T S HF ] & L (SVMD FAE %
P2 45 (PNND [ M B, 25 SR R B, B4R SVM
TR T A %) v E B v L {H PNIN B R 76 46 1 3R (DR)
J7 T AR . Shew 854 56T 43 2R A 28 19 4% KL
W5 L0 A5 78 R S R [ g ML AR B 4y S 98 [ R
HP DA [ A e N L 2 SR R, Lk 2 R R L
BRI AR A PES . LR SCRR 4 2 R R T
22 3 it S A JRURSE ) ) ) B A AL R UE B T L F
5 v 39k BROAE 2R A 3 ) P R o W R L (E XU 0 )
K B2 AN RE A AR it — A B30 A5 Y (1 D 38 5 0k o
JRUIS: 40 500 2 K 1 32 B 300 4 R 5 S R R
(47 B 56 28 LA B B304 o B Bt ) R, 3R B R K
K TR 2 L 1) 26 0 2 52 i XU 1 ) A A5 R TS
X 45 FI) B A R 0 9 o U AT T K1 )
WFFE T RASCAE X AU iy 52 mi L 25 SRR % RS
AR i A AR TR B R S 5 O A A A AR (9 G R T
T 5% B2 I AR AY T AR 4 R X S R ) 2
BLAS TR 03000 A 8 1) 52 ), 45 SR R B, in A 8% 42 R &R )
SR TIRS B T 7% WTh SR TS



%4 H K

Do, R TR B ARk & ik AR ARG H A 7k 1

—_

7

S KT AR B N B AT 4 KB 4 £ (TR
FEAR) 8 I 7Y HE (VY B —HERE) R N 1) S
P AE T RUR A AT RO . DL W SIE ] T XU
0375 A e 22 46 2 1Y) o F BR AU B AR 55 4 10 28 1 % I8
AE DY X T 100 A RORS 2 £2 T B AT B W I A

25 b i it 52 AL G A XU ) 51 ek 1 B 5 K
22 DRI 1] 2280 4 A RS 80 = A5 18 g XL T8 00 5 5 )
R, DIASE AL Ay (R R S XU e I R R TE T R
o ERURIZE S oy A b T B AT BE S N KU A i
S X b 00 2 25 XURS: R A A B e 3k A AR
fiR e, i oh . HAT I SUE T AT RS R 2 26 T 0
S 2 RO N S 1 IR R T S R R AR AR R
R WA AR 19 K AR T BP0 DAy R Y o A0 R 6
(TG [a] b B X 73D FH 56 Ik 50 30 >R A6 36 s 5 I A 7
R AR A 2 I 0 XL L 0 X R R Y
AN A i T L R DA R R R R R Bk
AR HETE . KR ORI T XU A9 25 8158 A
Jr B 5 AEL i Z %) T 5 3 Ui 80 A KU B I ) A2 £
— PR R HLa = 0 ey 5 BT R 25 1 3 25
DRI 4 531) ) fie

DRI+ 2% 4008 14 2l 28 IR RS B 5 I 4 KU B 98
PRI V5 5 e 3 A G G 00 8 XoF G R ] ]2
P A 2 XU 3847 A W T SO B AR 23 BT L O R
ORI HE 5 T A UL RS A RIS A AT XU T
WL M AR SR TR T R UL R 5
A FHF G2 L300 82 2 i) T ] ROJE ) 38 % 50 285 KU B
FEIT IR WA 57 % AN IR Z R B R AT T
AW . LAFIS] o3 A 3 A0 A (0105 05 9% O L
Pt AR AR KU (E R, JF LAXS R fH B 73 45 2R
MR BEAT T30 B Bl A RS AR G i d) oy o A I AL R
JE R FE 7 TG 4 1 T 50 20 B B e v S AR X
8 S Ak 3o XLz ) S A 2R i SRR RS A JEE i
THAE & HERE X,

1 SEABRBENEHARTE

AR S S X e s Bl 25 XU AT T R A E
SCL AR e RS W ST B 5 A FEAS 5K A X g 13 2
S ) 285 KU, Je T 23 B L 40 ) A B

CRE 23 M1« S 1 B e 3 2 B ) 25 KU v A
DRV 5L 5 W 37 RO R G o A DA 0 R 25 [ T i) RO
JE BT AT 52 - R B BHE OF 5 A 28 1 7 SR 4
FEH i B E K

(20 JRVR: 340 531 < % 28 3R v B 0 JE 5 () 2 A
T« 38 5 ST SN A2 T R 2 S S R B R e

R 50 Y I A8 R I A XU DR A ) S R AR Sk
A DRSS B 1) Rl P B 5 I XU R T 5 1 il

(3) AU B8« %o 22 3% v iy () ]2 A7 i
Y 25 TR B R A 6 2 A AU e A M e 1 R A5, R
— P A Ay ) T 5 SR AR R L A e i IR
SIS T 28 5 BB 1) A2 38 IR 10 HE AT TR O AR S
BT 5 R A

ZN QA NE s N 35 3 1S IR N

| mmamssnBEL |

T
K, 15 A

| ssrmmanzz M RS %

o 5

| =
AT 9 i 16 R
7 B

R A B2 & MR B B T |
B TR
BT
EEAT <UD
RIE” B

| mwamasngEs |

Koy 3 XIS it 7 3 ¢

Ko SRR Ak P

F 50 bR Kok

JR: B i A

IR 53 45 R

Pl 1 N Bt A XU BT 5 T

Fig. 1 Research method of expressway dynamic risk
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