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Short-term Traffic Flow Risk Prediction on
Freeways Based on Truck Factors

ZHANG Lanfang, ZHAO Kun

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract. Based on the traffic data and crash data collected on
G15, a study was made of the short-term traffic flow risk
prediction model on freeways with high proportion of trucks
and high proportion of truck crashes. The overall traffic flow
parameters, the truck traffic flow parameters and the
comprehensive parameters were selected as the risk
characteristic variables. The support vector machine was
adopted for the modeling and genetic algorithm was used to
optimize the parameters. Classification models of different
time periods, different risk characteristic variables were got
and compared. The results show that the model using the data
within 5 to 10 minutes before the accident performs the best.
When considering truck factors, the overall prediction

accuracy improves 7.1% , the crash rate prediction accuracy
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improves 6. 1% and the false alarm rate is 4. 7% lower.
Finally, the different importance of characteristic variables
was obtained through mean impact value. The results show
that truck factors have larger effects on the prediction model.
The model in this research can be used to develop early
warning system of traffic security and provide theoretical basis

of truck safety management on freeways.

Key words: freeway; traffic safety; truck factors; support

vector machine; risk prediction model
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S B A8 SE LS B 5 T ORURE TR T AR T T o
HHIRF 76. 94%.

25 b R AN T Al e B o b, BN S
2E N B E IS R RS ORAR T A
XA E sl TPt g b 2R R RS R
BN AZE GBI » A0 SR FH ST e 154 3258 AR .
70 S B A2 E U XU PR A B AT 5T R 4 I AR AT
G0 B RLE W W A L BB R T I R AFTER
(B, T EAMTE LB, HIR R S /MR
BERFNAYIR , R 5T o 20 T 58 4% 3858
JRUBS: A S M. T ) D VA e N B R A L) R bR AR
WA L ) v PO T AL o) % 2 R Y 2 3 YL AU 38 75
BT RAL S, A TR RE R E TP AR EF R 2
TR TR 2 B e A DXL o 0 A 2 ) ) A
BE 2 B 3R 38 38 & 2 WO FE S SO O 1 4R 4t
B3

1 BIBESR

1.1 REREESEREE

A SCEH R AR H IR = B B (G15) 1B, 2R
SERHE N 2014 4 1 B F 2015 4F 9 B, 33 @ W EE
IR R A8 HE T R, W AR B E R 5
REZMSEH. G156 LGB ILF RGNS 21 £,F
WNEIEE Sy 4. Sk, R IS SRR L A 20 s 2238

TREHE R 8 R B0 & 7= A B R 7, (L AR SO
B 5 min [ i B B Xof 52 38 R 4008 1A T AR T $REX
Hi & AT 20 min FIEE, L5 min S BB R
B HFE I E 4 RT 0~5 min, 5~10 min, 10~15
min Fl 15~20 min 4 /A i) B,

FORAEFHEC 220 2, H bR EAHCHI S B
Hik R 61%, A la iR, S ESIERE &£
5% 4 EU IS 34 R 34 %6, BIVAS % B 4% 4 25 4 HL 451 B
B & TR E G, RIREX T AR B @Y 5%
SR T RAKHE . BHOES 4 E 1b iR,
ZRIERE, MRS H N L h g RS AL
T WA A A B R S A T . 3E B
A 1b ] LB 30 R A3 T 2 2 o S S
B 45 % ELBIE IS, i LAZE BB 9T R B2 58 R AR5
.

i 4
AR

Wik
Hep e

=3

EH1 FHEiEsEsit
Fig.1 Classified statistics of crash data
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Tab.1 Characteristic variables used in the model
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BEAT ELAR A AT BT A5 281 T80 000 80 5 A oy s i) B B
TR 4.

3.1 XEF SMOTE &kt s %

FERE R BB , 4% RO 4% B EF O 0 SREOBUE
SRR R R M LB 1.4, 2 AR
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FEA BB , A TTUR D B8R 25 R I, AT 42 i A 2
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BT SREEHLE R — A, B E Z R T LR TRl
LIk — RAERBT G BB D ECRREA., R R m,
TR DEEEREAR i R E N DESEIELR A,
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P; = z; +rand(0, 1) (y; — ) <y

VBB A A2 58 T RRAE AR B, SR B RO 5~ 10
min 2238 FEHE . # i SMOTE 506 DB A
P RARFREEL A 2 ARFRMESTEF C
S8 g W SVM BERIEHEAT L3404, iR
— o ZRBERURT A RS BT 25 SR BT LA, 2
WSHETIF R ABE R RS E. SRR 2.

R 2 AIAL AERBEST SMOTE st hiens, &
PR RS B 4 R0, £33 SMOTE® Bt ikt 5, R
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Tab.2 The prediction accuracy of different multiples

RIE g SMOTE 3} R A

Cr) MR RE/% R/ %
NN 0 7.692 3
(5,1, 0) 24 33.333 3 20
4 £ 80 33.846 2
YR 0 10. 769 2
(10,2. ) 2 'f% 69. 697 24, 615 4
4 £ 87.878 8 30,769 2
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ENHET C MBS g. 28 C R T XHRER
AELC MR, RENENRE SN 28 g R R
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7. $e R SVM BRI 73200 BE BT E P8 1E 1)
TN SR TR R, AR TR RAE
5B EEEOR, X R ECER AR, ARG AR
AR AL R, SR A BN SVM AL S it
FTEedt. 78 AR AL A XT S RHAT UL, B LB
SR TN B AT BOE. SR IR AR 2 X R Y
ZHGHEA TR B E S B R P R e Bk
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Fig.2 Rough selecting results of parameters using

grid search method
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Pr a8 LBAER IR IR FEA P B b S E AR F 4R,
B - 4r. R 5 ¥ B F B 3 I — IR IR, K
R B 1 HFERIEERNGE, ZRE B HBH £
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A=134, (5
ki
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BN e B R AUE N A M o B e IR, i
HHET, A LZHE C M g XM T &K KK
R RAERR R, th T 240 C BUEE RIN 208 R
“REET RS R A, BN R AR 23 S v R AR w
TR S J R FRARAK , B HE Y SVM KEENZ fLBE
TR, P, 7E AL B FR 1 BB, PR SEE SR C
B/ANARAL C 1 g R R BRESEL RS C &/
X RS S R g W BE R EIMEE 1 4 C Fl g
YERRESHL.

3.3 BMERRKRSH

A5 min Sy 8] 6] R R LR 20 min fY
FRIEZE &, lEAE AR S Bt 7 0, JL e ar
T 124 SVM Jp2eds, #4720, anidl 3 Brom
H C BRI —H L.

B F A 5 RGNS E A & XK
Kb S AT IS5, AT ARAT 0 B BE. R AL 17 1]
FIRLE , BB RAR /PRBUM LG R AN 3 P7m.
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Tab.3 Parameters and prediction accuracy of models

B} [B] B¢/ min A BESHC, - . mﬂﬁ%%ﬁ@ﬁ%ﬁ/% N
RTINS BTN B RE
0~5 A C=3.0002 g=26.7943 84.782 6 58.064 5 11. 639 3
B C=2.0688 g=17,0094 91.304 3 83,871 14,918 0
C C=5,0018 g=3.8741 88.043 5 70,967 7 8.278 7
5~10 A C=3.5337 g=12.4104 82.653 1 69.697 0 7.769 2
B C=5.1283 g=12.5296 90. 816 3 84.848 5 6.153 8
C C=3.6458 g=5.6289 89.7959 75,757 6 3.076 9
10~15 A C=7,47 g=21.2841 67.777 8 71,8750 9,448 3
B C=4.689 g=28.6552 80.333 3 68. 750 0 8.620 7
C C=3,126 £g=4.2538 75,777 8 78,125 6. 896 6
15~20 A C=4,7294 g=4.6118 52.688 2 63.096 8 25.516 1
B C=7.5429 g=10.95238 74.946 2 76. 871 14.516 1
C C=5.8733 g=2.0749 54.838 7 73.548 4 17.516 1

B G LA [RY B ) B 2 o] i TN B, AR
FH . FHR AR 15~20 min, 10~15 min §) SR
DUKS BE R BCWMORS BEAH HF 0~5 min, 5~10 min
I TR IR = RA B H ORI B R B 22
8 R B s SR B T I S O R B R R A
T2 8 I DX s T ) A A B ARG, T AR SO SR
B ) 45 ) T 5l & AR B ), S PR i & AR B ]

U LA 0~5 min B B ELA B 09 B AR T
K (B BT BE A0 & il R LR IS BBR. 7340 %
VBB E S R A2 388 X TR £ 7 P o T 00 st I iz
PRAIE— %€ AR A 1, BB >4 265 32 Tl B AR ] — S Y
J52 7 B 1] A SR SRR » PRI 0~ 5 miin B BE AR S TR
st E) BE. 25 1 5~10 min i Bt 59 B AR B 47

K 3 4 p A 78 B 2 K AR T 5~ 10 min B TR
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Fig.3 parameter optimization of SVM models
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3.4 ETF MIVEHHSBESH

% B FIBR R XU R IEAE 4 £, R R FOF
W mE R (MIV BOF5E % C A BERE
X T 235 S F9 S2 A RR E  T)B oF ARRAE AR B AT A
FNfiBE. MIV J7 B qe i 25 0 2% v 2 B3 30 —Fh
B IR YE Tk, FEAR RN YNGR LR 1 )5 U e A T 4
—FRAE AR B R HJRE R SERE 2 Shnst 10 Yo b
AN B SRR A, T 8 722 AR A 1S AU 45 B 5 T
FAIEE SR 3 25 S 22 18] P 2206 B S A8 Bl i R AT AR o)
TR 25 5 7= A 1 R AR AR (E. 456 80 S0 T BT s
B9 SVM 150 B 28 A Eb 38, 1 B ZR 0 & A BT 5~ 10
min Y C 41RFF AR & B9 FRE Y, 11 8 F-45 4F A8 1
B MIV {8, B SHE 5 1 THER , 15 B R4 R gk 4
FR.

£ 30 MMEAZ EWET 10 N FEBEEmA RS,
U o A A v 2 T AR B S A O, B R
UiF i KL A, i T Al PRGBS

x4 CHATEZHRM MIV ESZITE
Tab.4 Statistical table of MIV values of Group C model

FFIEAE B MIV {& HEF
TS R bR 0.0231 1
TR EEER R 0.017 2
W32 0. 009 7 3
THRERG 0. 009 4
TERETHEE 0. 008 6 5
IR E LG 0. 008 6 6
TR 0.008 4 7
FEnE 0.007 5 8
R AR 0. 006 4 9
TR EREZE 0. 006 2 10

A L 52 B P AT 3 R 2 A A T R R MIV
{Eﬁlif?% 2 MR RN T BT iﬁﬁﬁ@% BT ¥

B4 R AR A S A BRI, 4185 Oh
SFHEEVRR IS — B, R R HBY EP#EEXJ‘%
LT ATEERL TR 10 D EZREE R,
A 6 AN BT EEAHAR R T H. bR 4 e e
Forp SRR I rp 2[R B R AR SC AR ] LASR = 13
TR 2R, A B8 A HO B B B 7 R e B Bt A
g% 2 B, BT 205 R 4 42 BE A RS L
191 65 PR 2% ST R4 AT B v T ) T e,

4 L51F

W4 238 i X I T [R) B o — A — 4 2 )
FETF SR ML, BT T R B A B A I XL T
BT, 43 51|32 B TR B AR A B T S 40 1R RS S
BRI B S BRI G R IE AR &, L 5 min (8] f&
PEBEH IR A FT 20 min AR IEAS &, SRR 5T
BB SHEHAT T GERRPFEHCR AR 5~10 min
A AR 25 T 00 o iy o A B R 2R A5 Y B
% R M S BB RS B, B 3%
RSB TR R E A B, G AR
TR R b, SR FHH 5 (B B AT 40T, 45 2R R
B2 25 B R 0T T AR A G 5 R . % B AL T ok
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