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Abstract

The system of traffic video analysis and tracking includes three major components: vehicle detec-
tion and tracking, vehicle flow statistics and violation detection of traffic line. In this paper, back-
ground difference method and headlight extraction algorithm were used to obtain the foreground
of moving vehicles in video at day and night respectively. In counting algorithm, the centroid
coordinates of the foreground and headlight targets were calculated and the virtual count pulse
rectangle was set. The vehicle was counted when the target centroid point triggered two pulses. In
the algorithm for violation detection of traffic line, the yellow line area inside the road was de-
tected based on HSV color space and the Hough transform for line detection. The violation of traf-
fic line is judged when the midpoint coordinate of moving vehicle’s trajectory was greater than or
equal to the coordinates of points in the yellow line. In this paper, the system of traffic video anal-
ysis and tracking was implemented consisting of moving vehicle detection, vehicle tracking, ve-
hicle flow statistics and violation detection of traffic line based on OpenCV open-source library
and Python development tools.
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Figure 1. Example of traffic video foreground extraction based on BGSM2, (a) vid-
eo frame original, (b) BGSM2 foreground segmentation
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Table 1. System resulting data of standard experiment
1. HSV B =8 S {Ese

Licx I 2
i 11~25 26~34 35~77
LR 43~255 43~255 43~255
g 46~255 46~255 46~255
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Figure 2. Process of traffic video analysis and tracking system
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Figure 3. Foreground pretreatment process of moving vehicles
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Figure 4. The result after foreground pretreatment, (a) foreground map of back-
ground difference method, (b) foreground map after preprocessing

E 4. FALEBEETRIR, () BRENEIRE, (b) MLERNETRE

DOI: 10.12677/jisp.2018.74027 240 B4 515 5 43


https://doi.org/10.12677/jisp.2018.74027

B A

(/ IFih
i v

ToAL LS BT S H AR

SRIGCHE LM
B
< REKTEEME
Ry
HR L A
v
REFL, KD
v
b
]
( gk

Ny J

—~
N

Figure 5. Process of daytime target tracking
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Figure 6. Details of daytime vehicle tracking
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Figure 7. Process of daytime vehicle counting module
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Figure 8. Pretreatment process of nighttime headlamp target
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Figure 9. The result of night time video pretreatment at night, (a) night video frame sequence, (b) median filtering of
night video frame sequence
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Figure 10. Process of object tracking module based on center of mass of headlamp

10. ETFTRATBUOH BARIRERRHURIE

THEAR AR KT B0 Z AR ELZR RER, B RERBCRERA5ET 0 AF, MPREPIASBTL S LR,
T AR AN KT DT E A RAT X 5 AR FR B A AT BT BR 2 B R H AR o ZERCXS RAT 820, AR TH S H
IR LR BT s AR (x,, 3, ) TRl — EARZE AT PR AN KT oo 22 ) 5 L L ) 24 o a2 20035 A F) 2% 11

|yi+1_yi|~0 (1)

|xi+l - xi|

tan @ =

DOI: 10.12677/jisp.2018.74027 243 B4 515 5 43


https://doi.org/10.12677/jisp.2018.74027

B A

A RFAHAE P 0 kAR KR % A2 K (1~4),  WIZRTR RTINS0 s B F— A B AR 240
R Lo s AR 8 50 R IER AT s DR KT — AN — 1 D AEL, JF90 5% 2411 4250 47 B A ) A1
Tt RO T e T E AR . 1] 11 B A AR R R ) AR S

3.3.3. WEEWHIHEE]M

BB AT SO S B AR AR G 1) 12 Fr . BT R 1], 24 B AsiE st v 0 1 Ao T A
5 170 QL = O . 1 WP 5.1 T 7 == WO - L1 5 == O Y 10 e 23 T B UM GEB U s
RS B AR AR AT Z A1 R 5o s A 2 75 7R 580 ] iz Bl L 2 AT e AR 45, #5 TR 2 1
BRER, MPKEFIAERESHOSET, EREEAzm 1 S0 A S 5 E s,

3.4. HEMELERIBS

34.1. £2F HSV Bl EFRNEE X

TR R4 R 263505y, 1 Sl AT AL #e 81) HSV B2 [a)rh, JERRNE A5 5, I Aamm; HRAE HSV
B 2 () R BRI IR IE B 2, 49 215 A 98 H 3 EURFIE AR B /7 51) o 2T HSV BER 2 (A 3R 3
X BRI 13 BR.

ASLIG AR YRS | BT R B9 HSV B 25 (8] o o (0 37 1 BRI X 3, 1 HU (26, 43, 46)F11(34, 255, 255)1F
N R AE DX B SRAS IARRAE 3 €, (HLJ2 b T 18 % P 1) B 4 0 A FH RN A S AT A3 016 26 %o 3 s o6 ) FH 5
SIS BRI F 1) B 2 11 1R A X 1) 2 LG P A R DX DD /N [8] ol SR AR, e 2845 IS A AR R AL AL
PE I BUE XA A (S, 30, 31)F1(20, 245, 245).

3.4.2. #£F Hough QM EL

{E Hough 4 i I EL 2B HL i, 4 38 (i X3 5 R E 2 v e B, 198 — AN A B X I 2
MR . SRR A R AR R e B A i, R0 TR T ORI LA 51 . A8 Canny 145 12040
FE B I G- AU SR, 454 Hough A8 4 B 2 A PR B4R M s MR FE AR K IR RG, EL3RAFIGE & 11 3%
2k, [ 14 FiRoN Hough A8 4t U 3 RS H (¥ AR R AZ

3.4.3. M ES LW
FERTI LR ARy, J A JEARUR T 55 H AR R0 1) S N T AR JBR (K0 A A (o, v, ) FOAARER y, RS K
T T IR (x,, y, ) IRAKE p; o F5AL
v, 2y,(i=j=123,n) @)

A n NIEREH, WFROR ML, AR TRIZ 440

15 Fos bR IR A . B AL SR e B B2k, i A% SR L TR 2 29,
IR IR EZ R B0 e BT 2 G i 2R AR IR B2 X, TE B 4 55 57 PS8 A v 4 X S 70 v T
MU 4 S 26 PRI 3 R

4. RGN ASLH

AR EERR AT HIE A, B8 i oM 40 s s kil o 141 16 From o H 18] 4
AEAIA, PR SR 2 AT AR T 1D B HLPR IR 1 ORI o
17 Fron ABRV 5 B o REA B, 1 P B 4 i R AR T ID (B LR IR T G AR R

18 T/ R0 e A I 3 D BE AR P, T oo (P S i FEME AR TR S I IR R 400, I S ST
HEIE X I A R B LR

DOI: 10.12677/jisp.2018.74027 244 g 5155 4k #


https://doi.org/10.12677/jisp.2018.74027

B A

1 &£ Thu May 24 22:27:08 2018 & FA474
14 £ Thu May 24 22:27:13 2018 @& F475

15 £ Thu May 24 22:27:13 2018 & FAT4
27 £ Thu May 24 22:27:19 2018 W FA73

Figure 11. Details of nighttime vehicle tracking
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Figure 12. Process of nighttime vehicle counting module
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Figure 13. Process of obtaining yellow region based on HSV color space
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Figure 14. Process of detecting yellow line module based on Hough transform
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Figure 17. Example of nighttime vehicle counting
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Figure 18. Example of violation detection of traffic line
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