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Analysis and prediction of motor vehicle speed characteristics
under the influence of roadside intrusions
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Abstract: Low-grade roads often experience frequent roadside intrusions, leading to serious conflicts and disorder.
Accurate prediction of the complex traffic-behavior characteristics on such roads is essential for understanding the
mechanisms of traffic accidents influenced by roadside intrusions. For this purpose, we collected videos depicting
five types of common roadside intrusions on low-grade highways and urban roads. From these videos, we
extracted high-resolution vehicle micro-trajectories, and determined the vehicle speeds as they traversed the
intrusion area. Then, we identified characteristic sections within the intrusion area, and analyzed the evolution of
spatial and temporal characteristics of the vehicle speed. Finally, we established a vehicle speed prediction model
using linear, logarithmic and cubic regressions. Notably, the cubic regression model exhibited superior speed
prediction performance in the complex scenarios of the intrusion area. The results showed that speed reduction in
the intrusion zone of low-grade urban roads is typically higher than that on highways. The deceleration effect is
significant for drivers approaching the intrusion source. Additionally, drivers tend to accelerate through the front
intrusion zone when their intentions align with those of the intrusion source. However, in scenarios where

predicting the behavioral intentions of the intrusion source is challenging, speed may fluctuate to some extent.
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Table 1 Data collection sections and sample sizes"™
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Table 2 Statistical analysis of vehicle speed under the influence of disturbance factors
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Fig.3 Spatiotemporal distribution of vehicle speed in low-grade road under the influence of roadside interference
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Fig. 4 Spatial distribution of vehicle speed with non-motorized vehicle intrusion
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Fig. 5 Spatial distribution of vehicle speed with roadside pedestrian encroachment
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Fig. 6 Spatial distribution of vehicle speed with on-street parking encroachment
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Fig. 8 Spatial distribution of vehicle speed with disturbance from branch road exits
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Fig.9 Distribution of speed runs on low-grade roads under the influence of roadside disturbances
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Ik TIT 3 1 % A0 457 4= 0.004 0.918 19.43 0.585
17 Nt 0.749 0.058 -16.355 2.633
i S 0.263 0.377 68.243 —2.645

3.2 X E

Shy R v A I A AL SIS B B AR IR A A i e, ok X B A Ty gk S B AR IR Y ¢ s )
PR x5 22 B HUE v, R R VR R AW T,

Vag=a'+b{x+b;In (x)o 3)
Afea’, by, by WA BITRRRE B HEOI .

XF B o3 A CELAR K23/ T 0.1, 845 B 95% ) 45 2R Ik 4. AIRSF 90 B8 B9 B8 AT N A7 Nt 1 S0
ARG PERE TR 0.9 LA b, 3T 3 B AT A R P& DL 0.730, 15 26 3 45 R AR — i, i W% &Il 19
A [ A T 12 UM 52 2% 37 5 T 42 RIS AT HRAE

F4 JHEE TR

Table 4 Logarithmic regression model

IH A fRYLAEA R P a’ b, b,
e 3N % 0.110 0.585 —84.169 50.121 0
FEAAT A 0.918 0.010 0.010 —840.714 388.053
I\ %A 45 42 0.348 0.295 0.065 -99.092 45.567
T N 0.956 0.004 0.004 -183.393 101.369

A 0.940 0.006 0.006 ~-183.074 101.368
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g4
TH g R (EE ey R P a' b, b,
LB %2 0.299 0.340 0.340 —180.429 70.362
FEAAT A 0.317 0.323 0.323 —200.035 76.134
T I i %A 452 2 0.005 0.913 0.913 ~3.045 11.434
T Nl 0.730 0.065 0.065 -99.092 45.567
B A 0.296 0.344 0.344 139.761 —41.358

33 =kEA

SR T B G b ) A 4 A R R B B S AT R, R L R TR A A S O G L AN R A )

L 9 0k ) S WA R AR 2k i =k LS AL AN R
Var=a"+ bl +bix>+bix’, (4)
KHca” by, by, bYREERIRERR E (18 B0,

S EE AT (CEAFKCEB/NT 0.1, B AR 95%) 45 Rk s pos . ATUVE MG U0 R B m UK
N BEAE LB A I T B B A AR AR R e RPN T 0.6, AR PR S e 4G A BE R W SR PR B A
DG, 308 B = U [ A A TR 35 A 7 2 e 000 v EL A B O A, e I G Y T A BE AT LA A G U B A 42
PR B B X5 4 A 5 )

RS ZkEAER

Table 5 Cubic regression model

IH Y 1R A R’ P a” b," b," b,"
E[FiRsIKD 0.124 0.876 76.442 0 -1.796 0.132
AT A 0.954 0.046 473.764 0 -19.798 1.567
N % 45 4 0.758 0.042 20.874 -1.770 0.122 0.000
(FP.NK ) 0.957 0.043 ~89.645 15.538 0 -0.015
P 0.941 0.049 -103.726 18.206 0 -0.028
LML % 0.737 0.063 888.691 —-62.651 0 0.047
BEMAT A 0.742 0.050 -708.410 51.586 0 -0.036
T T i A = 4 0.345 0.255 -5013.330 415.682 0 —0.409
AT Nt 0.758 0.042 20.874 -1.770 0.122 0.000
S 0.601 0.063 -23.056 0.674 0 0.375

3.4 HEWEIGF
KRG T 0 3 TR d8 45, B IR 22 M, AT 1R 25 M, IR 22 Ry R UE=
W] U AR B R S SR

Mowe = 1002|yk a (5)
M:M ©
n
2
Ruse = WO (7)

Koy R kA FEA B TR 5 x, A5 kD REAS 0 SEIE s n A EEAS £

ARV IS UE 25 SR AR 6 o o vl LU Hh 2 2S00 5% 6 B 2 3l 30000 45 SR S B80T M, <2% , M, <5 km/h, Ry, <
0.05 km/h, UL AR AY M BE RSN R, G R PR AT o b AR A G020 I b 3 T T I8 3 0 45 SR T A, A G
1T R RRE— 30
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Table 6 Operating speed prediction model error

W 9% it Be (E2/ R/ e M, /% M, /(km-h™") Ry/(km+-h™)
LB % 0.55 2.86 0.05
BEAAT A 0.71 2.06 0.03
N % A 457 4 0.37 0.12 0.02
(FPNVE:) 0.64 3.09 0.03
S A 0.90 0.04 0.02
ALzl % 0.94 1.26 0.04
B AAT A 1.03 2.07 0.02
I T IE B % A0 452 2 1.01 1.93 0.02
(TPNE: ) 0.57 4.76 0.05
3T A 0.94 2.95 0.05
4 ZERIE

1) 2400 3 A= 40 U A AR v AR S B A AR — 8 PR B AR LB A B AT N (BRI A AT AN T B 4R
R 458 5 A 43 9 R 7~15 km/h .5~10 km/h . 10~20 km/h ., 10~30 km/h . 15~30 km/h, 3 & %5 %) T 0558 17 5%
M) 5 K o

2) R R AR AU ) AV A5 AR T T S A R A R I, AR A R 25 K Gl T VB R B A, T R AR R
S, R OGN ) A T A A L D AR AR TR A XU Ak A 2 3 g

3) T H AR B S I AR | 45 A IR AF GE B A s AT R BT R R S IR LIRS e R A A AT A R
HEAT EEAR 3BT, I X0 - 400 52 e T ) T 2 A8 A A ek AR AT PR ST TR A G B A B AR B 5
DX R TR A A 5] AR M = R IRl AR AL 8 R T AR AR A U5 i T 9 38 AT O & AL, s TR X
O 7% A 1 4 T TUINDORG B, by I A5 G I 00 422 R DX 4 A R AR 4 I AR

4) 52 PR A2 i 3 e v AR S GO B BRI AP AE Z R AR IR AL & 2w o AWESE b i 42 i EE 2 o B —
1RV R M B AR 4 R P U 2 AU O0E A2 B A B2 43 BEAT T A3 AT AN TN o R IS 2R B2 AR IR I 4 A R
B AU B LB T E— AR R Z AR IR G 52 R 0 42 R A S AL
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