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Multi-view video speed extraction method that can be segmented

across lane demarcation lines

HOU Yue',GUO Jin-song', LIN Wei*,ZHANG Di',WU Yue',ZHANG Xin'
(1. School of Electronics and Information Engineering , Lanzhou Jiaotong University , Lanzhou 730070 , China ;
2. Traffic Police Division of Gansu Provincial Public Security Bureau, Lanzhou 730000, China)

Abstract: Aiming at the problem that the existing video traffic parameter extraction method relies too much
on manual labeling and the single perspective cannot effectively correct the dynamic driving deviation of on-
site vehicles, a multi-view video traffic parameter extraction method that can split the lane demarcation line
is proposed. This method consists of an automatic generation module for labeling points and a module for
multi-view correction. The automatic generation of label points module realizes the process of
automatically generating label points by constructing a reference block based on the dividing line of equal-
length lanes. The multi-view deviation correction module proposes a variety of mapping methods for the
boundary between vehicles and lanes and a correction speed measurement method based on the average
speed probability density function to correct two types of deviations generated by vehicles when driving
dynamically. The experimental results on the public dataset and the measured dataset show that the speed

extraction accuracy of the proposed method is better than that of other speed measurement methods, and
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has certain universality.

Key words: computer application; intelligent transportation; lane demarcation line; multiple perspectives;

vehicle speed detection; computer vision
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Fig.2 Module for automatic generation of marking points
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Fig. 3 Crossable lane divider scenario map
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Fig. 4 Schematic diagram of lane demarcation line division
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Fig. 5 Virtual segmentation schematic
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Fig. 6 Multi-view error correction speed measurement module
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monitoring viewpoints

9555 4308 4 AR TR) 04 7 O 25, B0 4 e 4
BUR 2R K. ST, AR bR AT
LL-PA Bl 75 2, 38 i 747 Bl S5 75 DG fic 56w, 52
A GG Ay AR R T L B 22 18
IE, AR RIT .
(x5, y:)=(x,,y ) (6)

Pl ys A3 B R AR AR A G A A
T oy AL R A B

F TN R B 0 T g B, B e AR R
TE A A RS AR 15 DL AR 4 Hh B 2
B B ASWERA G 0L o an & 7 (o) s, AR H By
S IE R A AH S PR v 4 T o RS B AR AL IR SR
A7 B S 0 A B O 22, DR A I 10 S AL 3k 2R
B E SO BRI A o BT X JEAF B, AR S A
— PP LA N B LL-MX R & e 5 75 vk, § 1
R A 20 B DL F S (R I 50T, 458 A Y i 2 B
R 5 23 Gy TR R] Y BRI B e A A
B fE . LL-MX 2&—Fml 4 LL-TR f1 LL-
PA IR A e 53 77 3K, i 7 vk R e 5 sk 3
{32 BRSO A1 T 4 5 23 o PR O g
2 i, AR R
' tx oy oy

2 72
e yd 3 B A AR AR A A A A &
B PR BB AR
1.2.2 A 8%5 B & g D00 2 - A B

W 555 7 22 i 1 A5 B A e T A A s A AT Bl R
KA T T8 4y B2 b AL I 22 (8], 5 20 7
it 2008 3 R B TR TR BRI A, A AT SR AR
A ER AR, SRR B S p 4 R 28
BT 80 LT R AT AR VR A bR A R — A e
R, P 8(a)~(c) 3 BB T A4 AT ko 72 v
K& ABRTE 2L (bR i 5 2 B R 38 AL ) iy 3 B
SNSRI

FEIX 3 GE A LT, AT 90 BB )
KA 72 M, 75 26 R FH R 0 58 Ge T 24 4 OC HL e
T3 V6T A A L S TR R AT S AT RR IS AR (E 3
W B ST AR SO — R 3 TR
Yo7 5 0% M R o R M O 0 v, LR
U3 (1

(7)

(IS/’ yS/):

E(a):fm»aﬁdv (8)



—
(o3
O
oo

Ly

HRKFEFFH(OI FR)

HHM‘

1 2 3 m+1
©

B8 EWHITHETE
Fig. 8 Vehicle driving demonstration diagram

AP E(o) 012 B R JIAS S B R 2
BUAEL 5 £, D9 1 249 T 52 1) MR 5 5 B2 BRI K5 0 Oy OF- 3
JE 5 O 91 283 BE AR /ML 5 0 9 359 T JEE R R
fH o 2(8) F T I (A A AL 254 N L 4% 55 i
JRE O O 2R T o 0 B 1 22 AR A B 3
JEE B FE T R, BT R R

5max:(m+1)L:(m+1)L (9)
t nT
7,}min:(m*1)L:(mfl)L (10)
¢ nT

5 M B il TSP 32 3 *&{E}Emiﬂdﬁ%

%R R N B B Ak A 2 TPk
4 AE %% B pR A, B AT SRR
f= (])I+1)S+I1+Ig (11)
" (S+xl+xz)

(m—1)L
nT

Sk R OB i R =X (1) 0 MR 56 4% 32 R K i
B AR SC LB 9 X 1B A R v i A OC AR G R
TR B o B 9(a) R By S ZE i AT 0k AE o R
Z: W e IR sty 50 BF ) T 22 8 Ml R (B AR A1 10
B 9(b) JE R 102 B4 AT E 76 B BB S IR UL bR i A
HF 6 8 9 S 357 3 A /(B A AR B . K (9) ~
(10) ) m BRI 9Ca) #0 (b)) A 42 405 47 3 3 o 1) 45
KIS S B, L NS B PR K n Rl
S VO T PR A% ) ot 50 25 1, T Sl 400 400 o T 4% i) 1)
JEV YD 8 b B AT A 2 (1) rp o 34 R Y R R
B9 R TR S, o, 8] Y07 B 26
RLOHAPSHAERWEENFERKE RS BB,
x4 R AR S PR S T AE S IR T

1 2 3 eessss m m+1

B9 EHITRIEE
Fig. 9 Vehicle travelling process diagram
T AR SR R o BB AT B B A
L0, L JIX 8] P9 28441 4 7 = 45 23 o3 A, =0 (11) o
S+ta+a, #E[(m— 1)L, (m-+ 1)L 175 Hl /%
8 = A8 oA, 45 AT A5 3 42490 2 R R B 2
CE oy ), BT A 2R T A2 40 R 7 A T A5 )
2 () R () IR A5 3] 17 - 247 3 32 ) M 3 2 L o,
FARA (8 RIAT A 5K 4 JIr 5 1) 52 10 o 3 2 80

2 S E

2.1 HEEHR

S8 ok M A 2 JF B AR % BrmoComp-
Speed" " FI 52 37 5 I £ 4L LzVideoSpeed , %
A ST 43 AT B R A S ) 2R 1 22 0 A 0 28
WSOV A R HEAT 50 IE .

[ b 2 I s £ BrnoCompSpeed H A /R i
BT R 2R P A0 455 32 38 W P R Sk e SR 1 184
BB 290 1 b 4w N A % A T
IE A BRI 3 AN AN [R] B 4R R A R A A
TH 20 865 4 . 3 B I 4 1 ] LIDAR BOGH 5
SEHLEAF TR A I, 3 LA T ik ) DL
AW R R 2%, K 10(a)~() Al JER T
PR AR R G AR E A . B GB 5768. 3—2009 AJ
S DY T G PR T A AR T o R
PRfE S 22855, T 0 % 00 S 4 vh B Y 4
T8 A3 LM SR AR S SR A S SRSt B T
PEZFEME BB T 58 RS TE 8 A B AR i e 2
£ 24 i 0 A R ) 563

S 54 4 Lz VideoSpeed B 22 M 77 AH 56 38

A P T PR A 45 AN [ B2 S Y 20 h AR



- 1699 -

(OBHMA
E10 AFHREERLIE
Fig. 10 Public dataset labelling map

i B 22l M P A, i A T T IE O R 3
ol W P, AR AR D 32 154 9,
) 3 A AR ST R R TT . I 11 (a) ~(c) JER
T RS 5 rh G o L AR AR S A v S E Y
AR, i SR 525 LR S 5 v R MR S8 AR 3C
Jit $ 75125 1 B S  55 SEI0RH B A SR
2.2 EWRBEBRITMIER

A S T T R 0 B B B A 1
MR AEFLHA HaL B p ] YOLOVS! W3 ik 5
P AR Z AL E 454 DeepSORT /54 32 %) 72 4
o B EAT S IE BRI LA Sk T 1) AR ARG T AE )
L (7 AR O A AR I A, BRI 12 (a) B .
FE M LA b, S92 50 0 7 BE MLk HOIE (O AR 3 A
PLF R AR 8 9 42 AR S W oE ek 42, Bt 12(b)
B

R 5 8 UE A SC T i A R R M5 Y ) O
P, LY 25 22 A A o R 22 R AT R P F5 4, B
(/NN

n

S (o — E(v,)]/0,)% 100%

77:1':1 (12)
n

n=max {9, 92 7z, ... pon>1}  (13)

(cyBMIRL A

11 SESMBREREE
Fig. 11 Labelled diagram of the measured data set

()R RE

()BT R
E12 XEHETEE
Fig. 12 Schematic diagram of the experimental scene
A7 R 25 5 5 B K 2 5 50, 4 KO
B BR S E (v,) A SO i B AR B



- 1700 -

-

HRKFEFFH(OI FR)

% 55 %

x1 XBNERE

Table 1 Experimental environment configuration

PR EIN e
PR R4 Windows 11
VL E AMD Ryzen 7 5800H with Radeon Graphics
W 16.0 GB
PR H Python
BRE L

2.3 XBMHE
Shy A THT 9 UE AR SC T B 5 1 A E AR P L SE 5 0
ELA ) BRSSO S X s 2
Fr1 20 i 00 S SIS B AR ST R O VR R L SR 3 T
[l;ESi
2.3.1 bRiESAERSEOE 5 X SR
DLBRARAIL 2 26 0 B ol rpols i TS0 g e

WL 0 LA H AL A 0 0830 B8 B 4T 3 kAl A

I A5 LAl b 0 AR T AR O B v B O B S B

(B BN BO ST IR FAE TS . 456 FE o 4

18 g3 A2k 6 AT Bl A (— B I (8] S 7~8 T, i

s A W 0,02 s) 4 23 1 UK - 1 IO Y Fl
BN 0~3, BRI 45 R sk 2 B 13 iR .

R2 REXERILL

Table 2 Comparison of error rate results %
CoR/ il A T UAIRE o5 = b

THR BRI CFHIR RKR CFHIR REKRIR

2.75 1.75 2.87 1.34 2.23

r=1 1.53 2.56 1.45 2.42 1.27 1.94
r==2 1.35 2.38 1.33 2.46 0.97 1.94

r=3 1.18 2.34 1.06 2.28 0.91 1.71

3.0 35 25 —— =0
—e—r=1
25 3.0t 20 e
L 2. =
s 20 . 22 | =3
st | %
i M 15t #
ot ® m 10
1.0t
0.5 0.5 0.5
0.0 0.0 ool——
1 23 4 5 6 7 8
EWRT RS RS
(a)FE— K HFE (OF B ¢iiif = O =V .ciiiv2

13 AR ERBHIRE R L E

Fig. 13 Comparison of error rates for different segmentation time

Hi ¢ 2 ML 13 T A0, 76 3UCHAe b, 43 E1 8k
3BT ¥R 2 R 4 A 1.18%6 1. 0690 K
0.91%, fix K% 22 43 5l h 2.34% .2.28%% M
171 % ARE T H A 4 BB, 12 28 R e fil . X3k
BH A S B ) 3 3k i vp T 3 a3 4 Bk B O
K TR TS A B, DA 4R T A 4
R 4R L VR
2.3.2  ZAA0 o w0 3 52 56

R ST AR AR 2 o 4R B T KR A G 4y
PRk b AR A B ST b 5 A
o RN E W2 . B, e A 3h A BlUbs
S IERE F RS IF LL-TR . LL-PA & LL-MX 3
B 5 7 SAEAS R A A a8 A, DA R 3 ke
J7 T Z 0 e A R . R SR R HEAT
AT 0] ke 559 957 =X 20 0 69 LL-N 5 %6, 5 3 i 21 fis ik
507 e AT X L, B S G 25 2R an 3k 3 R 14
Fi7s o

R3 ARBRHEFXENERSTLE

Table 3 Comparison of detection results by different

mapping methods %
e EAEfA AL £ R B £
FR RS NI SOV 5N S| & NS

BEROER OER ER EE ER
LL-TR 1.06 2.28 1.71 2.84 1.23 2.47

LL-PA 2.17 3.37 1.18 2.34 2.14 3.30

LL-MX 1.75 2.47 1.48 2.34 0.91 1.71

LL-N 2.71 3.53 2.73 3.28 3.45 4.53

i 3 A 14 /] fEEALA N, LL-TR )7
WP B AR 22 RAU N 1.06% , BT LL-PA Y
2.17% LL-MX % 1. 75% , B4 5 A% A I 3 %
Z MM AT, M F LL-MX LL-TR 7 %,
LL-PA T 1 F- 35152 25 5 R0 05 KR 25 A, 4331
T 1.18% 2. 340 s TERMI ML A T LL-MX f-F- 1



% 5 % ML, F.5ETHEMEE

SR LA AR R R - 1701 -

——LL-TR —s—LL-TR
401 —+—LL-PA 5 ——LL-PA
35k ——LL-MX —e LL-MX
3.0 —v—LL-N 4 —v—LL-N
N X
2 25¢F < 3
o0t ﬁg
15| K 2
1.0f 1
05¢F
0.0 T A 4 s s 0 e o O e o e e
0 1 2 3 4 5 6 7 8 9 012345467289 01234567289
EWRmS ERS WS
(a) ERLA (o)A A (c)BEMIRR A

14 FEBS AT XAIRE R LE

Fig. 14 Error rate comparison chart for different mapping methods
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Fig. 15 Experimental comparison diagram of probability density function
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