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Overview of Video-Based Traffic Parameters Detection

WANG Xiang, XIAQ Jianli
(School of Optical-Electrical Information and Computer Engineering , University of
Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: To make the intelligent traffic systems (ITS) work well, it needs to obtain the core
traffic parameters, including the flow, speed,density,and so on. There are a lot of methods to detect
the core traffic parameters currently. But, none of them can detect all of the core parameters at
once. Especially, the density is difficult to be detected. There is only a few methods focusing on
detecting the density in a local sense. As for in the global sense, there is not yet any feasible
method. The detection methods were summarized from three aspects,such as the flow, density and
speed. Those references which suggest that traffic parameters can be easily detected only by the
video were studied deeply.
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Fig.1 Traffic flow detection algorithm based on the

improved Gaussian mixture model

B T b3 LRI UL AR I 7 3k b i A —se ik
PERAI 7 35 AT 32 T 2R R 4011 7 . W Zhang
SEUS TR T — P a0 AR 3 ok S B
Fpi)  H B A AR AN GEE 5 R i AR AR
FRELFRF R JRAAE, R T OGRS KA %
TR IS BE 520 S TR A S SCERARAR EL %
D75 T LA S5 A I M 5 S e+ B Y 8 Bl
G HE i T RIS BE 5 XU s 65T R Y — A 2R
TEPH ) ZE O R 0T AR 5 ATV Sl 1k R A 1Y
FE TR ICHE T G FR AT T3 UG IR B 7 25
SRHNWTAG A SR AT k2
AE0391 4 T 5% B Mean Shift 5y 52 5000 5% 42 7 &
R 4 5 75 5

BE S AT SR A

HE AN, L SCLTP #6751 44 Sy £ 3
SR IRBLBUES €LY I D TRER SIS 33/ lIp= il B

HB,2 B SO R AR SN

T3 IESEEMEIEE .

$BA IPEERE. WRHEMG A |
RFBERE BB, W 2R A 40 4063 13 IF U 47 42 4
L



%5

£ A T A8 SRR £k 483

2 ETIL5AY 38 i

HHTC A — 28 5 T 000 A 3¢ 3 30 A I
TN N, A SO B R 25 R R UK
JE G 50 I 18 BURE I F A5 o 38 3 R E B A5 7 B 5K
B S EF RN OE R /N 3k LA Ak 5 5k
L2 R B A AR BGE 3 AR i 2 X R
TIE 25 B % ZE AR A T R A AR AHE sl ke s it
TR PE I a5 A 28 LR B e B 8 %) 356 A0 114 58
R R vk BT B bR R EE A 28 38 R K
I T 3 AR 58 3 R A I DL R B
12 Bl K T (1R A8 3 A
2.1 ETHREBEEREHZEEERN

FE AT 1) 28 308 0L A N 3 B A e 2 A~ [
RO, — 2 F ARG A R s — BTG 2% A A
SR b I ) L, S A ARV 4R Tl 2 R
Opencv [ H 47 1932 3l H AR I 73, R SExT H An
RSN AN B, PR > AR TR B AR B
A, H R BN 6 . %07 R A
Opencv FE4 (it 1)1z 2l B b SRR HE 22 5k S 30473k 4=
TR AL AN ERER L 455 PR B Sl 45 R R
SRAERS DU 2 ot PRI 180 11447 s B 2 DA T ) o 4=
WA B R v AT A= (2) R

v = kl'p/AN (2)
ok I REG UM EBLKE; p FREHG
HURSEWTR s AN %2z,

I SO R % T A R IR 2 i
BCR 25 i R B - —J2 Opencv J2 P He s I v
T B BT/T 2 WA RE B A 1A B s — 0 fhy 1 S0 B B
1 PR A 203k IR 8 L % A6 2% 1 st J] T ok 5 & T
THAE R T P TS0k A 0 ) PR i 22 SR A5 1938 1
DU B A e (R0 R 25 TS SR — e iR 22
{7 5 AR GE i BRARMLAR 2 T 1L B R 158
TR AR )RR A

Bk 6 HLT H AR 0SS B A I B A

T H AT, @ 5 Opencv [ 4 iz 3]
H A I AL BRI, 1) T 5 22 00 T 45 6 il 22 715
Fiz g X, e 15 A8 BIE 2524403, AT
SEAE MRS I HH 32 Bl H B

W2 @i Kalman 8% 4% B0 225951 7 30 51
TEAE 2 i 5 P R /NI AN B 52 BT I A
HARICHL.

I3 EASRBILRE 15 B ER AR S

D s TR AL R 2Z 8] B 480 5 2R o H 35 AR AR T TG AR bR
SRAS LA S o 2 (] ) A A PR A1 8 2 (2) SRAR T
I 20 )
2.2 EFFIBEGHZBEENE

PUAT G 30 W B R ML e AE T B b ke 7
) — R 1 B S X R A Y A A T B I 3, S R A
AN B4 7 O RE A A e 1) DX Bl P R A 00 3k i L
RIS P2 52 31 22 BB o8 KT BE 1 52 % B0l L 22
R 5 7 AR DU S ME R AR B MR 2 R
T AN J S5 ) B VLT S S T ARk 8 R 0k
FEEAY K 20 P 0 T[] R %% AR 1y 9] LA F D i )
R 207 F B S B B R AR NN JEAR
5 S HORE , 33X BB RIURL X R I S S RE 1 45 26 57
AN T 558 AR A B 1) S A6 285 4 380U B A T LA
P2 EAE BT S ER . B BT BHR IS ACEOR
i AT )2 S BT AR R Y 2 B %
TP BARFRELNE 2 s, M4BT AR A" B’ 2
()0 [ 1 e T A% X, 2 A — A m AT
) Pt T AR X3 P 3 e X A AP 2 iR A
B9 7y 30 4 VT B K 1 52 a5 m " (8 A8 A 5 M35
A R 132 B R L TS G R A B B
AT R M A0 i 3l 1% . %05 2k B A KRG 5
GPS(global postioning system) Il 3 /1) 46 I K5 2 AH
T G R 22 A FAEHIFE £0.5 m/s N, H
WREMIME S 22 A K AZIFEFMM T Eisirik
A EESEVE AR 51 AR AR A B I kG 3
1 E M N R A A A I T S R
R BATRCR S AR T AR LA X, HA
T TN S R 11 40 A 5 [ R

5k O

Hui

2 ETFIEGHZEEREENE
Fig.2 Traffic speed measurement based on

the sequence image

2.3 ETEHXREREHZEERERN
LGB . T AHLEA BAF 8l B8 5)
e 3 ot A S 2 R0k I R A Loz . HTJCABL



484 TR

2016 4F 5f 38 %

A L[] B 0 i 8 o A 3 B L P AR R — AR
E A TE % B TG AL WD AT R b kg iy N B 4R
AR, Ke SR T2 g R B RRM
R FE ARG 2 7 vE R AR AN 7 PR il ik
SERFIE A 38 FOG I 138 B AR AE A I AR BRI A5 1
BB R ARG ST AE 25 138 3l % R AR R 1958
T I T R TR T LR S A 4 1 3 R AT AR 4 =
(3)3R75.

v = (L/1)d,/f (3)
oA L ARICAE I X A SEPR K BE s 1, A bRic kel
XAMEER s d, AT AR RS S MLA Y
Wi s v N FEAR S PR

T 3 S PR AG I K 5 e T BT kL A5 B
DR/ N T 12% R RS B

BRT7  HLFIE K RN AT T A I
%:%[44] .

B
ARIURHIE AT

]2 IBERHIE . 2 H Kanade-Lucas 5%
RBURHIE SIS S B F — Wi is g & i

B3 RSB R RS, A k-means
BARBIESTRHE S 02 s R E A T R 28, SR B s i
LIS 2

B4 RIS bR . A (3) 3R H
R S B

PEHURRAE 55 . a# 1 Shi-Tomasi ¢ E %

3 ETHHHXBEZER

A3 R AR AW TR I BB S 25
I B A i 1A B IR 55 K P 4R bR 2 —  TEDF SR )
5338 B IR S5 KAV AT S8 R STUIR 0 il AC i A B
Syl UK YA s T S8 % RS A bk
NN P ERERVAT: §ic: 8 Sl B ST N L S A T= i S W L]
TR R T A A A R Y T
I A8 % B 2 B0k T 7 125 ¢ /b, Wassantachat
SO R AR R SRR AL AR A A o
PR A S AS 308 2 T o 5 Asmaa 25N 2 HH R T 42
AT &7 BRI R 2 (S A BRI B E AR IE % 42
Ui e SUZ AR iRl Fiie

PR ARG 4 5L 1 i () o o 23R ) 52 3 2%
DU 7 . VS ] o A7 SRS 7 T8 I ORI DB 18 I
AR 5 R 1) SRR I e () 9 B A B 1)
ARG S A O 5 A A A e S
A S %y BRI I ] (5 A R 5

R F R BE . IR 5 3 5 5% I R
HJow=pt/L.w HEEEE, p HEEIE AR R
SIS [i] o L Sy ZE 55 55 0 0 DX 34 B . 3 o
Xof 22 A 2 TE 11 2 B ) 5 AR S Y g o L H
S5 R A TR AR T IS H DT A % R L (H
S LRSI AP BE AN 85 12T TR I B A TR B 8
Ji7s.

SEik 8 OO I 00 200 1
B,
HW UICLBE (  FU 52255

TS ST R R T (B Al B SR A2 B
B

FR|2 RN E 2 FESRK
AORLIN 2K . 25 4 3 2o 265 — AR R 2 i o 2 AR X
SR I P AR 2 R A AL A BRI B (R DU A
KBS P PO S W RE i

FR]3 ICEEARERNET 2 AR Y [a]
22 R0 2 R AR Y15 3R 22 DA R B LR € B 8K
FEEE M 2 ZR RGN 2R Y S B o o P 2 o 2 o L sl o
PR AR T 22 A A5 8 2 L

FE|A TRME AR RGE R S AR
SC T B PR 5 R KA T HH S A

4 BETHHFHITBSHLNLRREE

K dha BT PRI Ay R HE S A 2 18] i A R Y T
CREVR”. H AT S WP SR AGCK R i AR e &
AR 3k ) S E AR 1B A A R R
Tk SRR ) A AR AR AN SO i e R
K AR BT F AL Al AT 5ok 3F
TR TG A8 2 — A g T
FEA L WARBTTE N 51 BEAE B 12 ALK 2k
SCH A T L A AR R X T RS
RGU S RAUL B 20— E A SR R
figp R H A S8 S RO 5 vk s B A W — 7
TR BERSSE B — IR 58 LSS I AU B 8 3 A
I S SRS T R 22 1) S M A 4 15k RE R
RSB ZE AR Sk R 45 X (A i [R] — B B I
FRAG Sk 1o 4 R 4 ) A DRI AGE I L s B T
(14 5 368 55 15 B 7 » 30RE 1 — A5 B T RE S A
GERIPERE . ARSI S B AL I 7 35 mT LA i) R 25
2J 5 T R J BT i 4 I 4% F AR T LS B E AR RRAE
ARSI P45 5 TR E 27 S A B B RRAE - w] UK w5
BB SR AREE . 381 T S il is 58



%5

£ A T A8 SRR £k 485

WSERI 1T 55~ 2] 0] LUNBLA B 8dE T 7%
IR RS Bk A 2 20 o SRR AT AR R = il
BB B AR I 52 38 2 0K 42 ARV 1) 25 5 fig
b R E8 A B 2= 2 07 1) R R, BT L0 I 28 58

SRR TT R 2 A A

ARG EBATIE I

N 5 i

S 3k

[1]

[2]

[3]

[4]

[5]

(6]

[7]

L8]

L9]

[10]

[11]

[12]

FRTR A . HJ2k 2k P 72 22 3

[T, B T3 2005(8) 47 — 48.
RIS, FIE i, 45 5L T OB & B R 25 R 4 15
BB HARAS 432 5 TR I R SE LT . A B 2R

2006.23(4) :115-119.

CARUSO M J, WITHANAWASAM L S. Vehicle detection

and compass applications using AMR magnetic sensors

a5 4

[C] // Proceedings of the Sensors Expo. Baltimore:
Honeywell Inc. Solid State Electronics Center, 1999.
477 — 489.

B, BB B SR SF . TR SR B A I T
B likiN R e SR s DA IR - S S T
e OB FIFEARNRRD »2015(4) 271 - 272.

LA, 5 PR T LA K IR (8 75 U5 A ik A sl
RGBT ] AU LR 2 G2 5 TR
F) »2007,31(1) :180 — 182.

JO Y,JUNG I. Analysis of vehicle detection with WSN-
based ultrasonic sensors[J]. Sensors, 2014, 14 (8) .
14050 — 14069.

SCEL PV 2L A0 I 7 2 3 M e g 1 LT D 20
AN, 2008,30(4) ;201 — 204.

IWASAKI Y, MISUMI M. NAKAMIYA T. Robust
vehicle detection under various environmental
conditions using an infrared thermal camera and its
application to road traffic flow monitoring [ J ].
Sensors, 2013.13(6) . 7756 — 7773.

TSCF S50, T3 BT R G L iR
ALY THRALYTELL 2004, 21(1) : 109 - 110.
GLOWACZ A,MIKRUT Z.PAWLIK P. Video detection

algorithm using an optical flow calculation method

[M]//DZIECH A,CZYZEWSKI A. Multimedia Comm-
unications, Services and Security. Berlin Heidelberg:
Springer,2012.118 — 129.

TANHL,ZHAI Y P, LIU Y, et al. Fast anomaly
detection in traffic surveillance video based on robust
sparse optical flow[ C] //Proceedings of the 2016 IEEE
International Conference on Acoustics, Speech and
Signal Processing. Shanghai: IEEE, 2016 :1976 — 1980.
DOV D, WOO D M. Multi-resolution estimation of

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

optical flow on vehicle tracking under unpredictable
environments[ J |. Advanced Science and Technology
Letters,2016,129.32 — 36.
TR TSI AR B A g RGBT R
(D] M FBIH A, 2014.
TR T TUWU2E 53 R 5 22 73 1) i 3l H AR I 3
LT AN, 2012,38(4) : 146 — 148.
SENGAR S S, MUKHOPADHYAY S. A novel method
for moving object detection based on block hased
frame differencing[ C] // Proceedings of the 2016 3rd
International Conference on Recent Advances in
Information Technology. Dhanbad, India: IEEE, 2016
467 — 472.
X BEAE LT 22 0 R 1Y 46 U 8 A 0 0 0 S s B
(D JiHER - P4 R 5838 Ry . 2011
AL-SMADI M, ABDULRAHIM K, SALAM R A.
Cumulative frame differencing for urban vehicle
detection[ C ] // Proceedings of the SPIE 10011 First
International Workshop on Pattern Recognition.
Tokyo, Japan: International Society for Optics and
Photonics,2016:100110G.
PR S B RS L A 5 T ) 22 01 RAS AR AR R
MERIE 3l B AR 5 U0 LC 7/ 26 27 Ja b [ 42 i 2
BUESCEE. BB P E A B ikar 25,2008 34 - 36.
KACHROO P,SHLAYAN N. PAZ A, et al. Model-based
methodology for validation of traffic flow detectors by
minimizing human bias in video data processing[]].
IEEE Transactions on Intelligent Transportation
Systems,2015,16(4) : 1851 — 1860.
ST BT AL ARG I B R 1 A O R e AR
(D, 2RI BDCHE T A2, 2012.
T KR T H R 02 4 0E 4 A
24T, w5 HEH1,2010,17(9) :90 - 93.
JOUDAKI S, BIN SUNAR M S, KOLIVAND H, et al.
Background subtraction methods in video streams: a
review[ J |. Journal of Soft Computing and Decision
Support Systems,2016,3(1) :53 — 60.
SEENOUVONG N, WATCHAREERUETAI U, NUTHONG
C,et al. A computer vision based vehicle detection and
counting system[ C] // Proceedings of the 2016 8th
International Conference on Knowledge and Smart
Technology. Chiangmai, Thailand: IEEE, 2016. 224
—227.
VEEHE, DS BRAT -, 45 T Wie TR R 5 2 1
Tl 8 e A 0 ik LT 0. S pLD | 2012, 29
(2).:353 - 357.

TER B S 43 vh 1 B Al 1T 5 SR S R A 5
[D]. P2 KR ZERA7, 2010.



486 b TR AR 2016 4F 4 38 5

[26] WkFEWH, LA, B3 T HEEEM C- HWHEMNE W75 3% - HE  CN102622895A[ P . 2012 - 08 - 01.
FURFEAPG ], i3 T oK% 24k, 2015, 37 [41] BRI LT 50 F AU 40008 G 3 MR 5t 2 0 5 7 vk
(1):13-17. W5E[D]. B0 W TR, 2014.

[27] AR 58 538 AR 48 45 40 Ui & A6 D B R 1) BF 5 (42  pMs Wt , 224 A L A5 5L T RU0 IR 1) 4 R i oy
[D]. K. Rk, 2007. BLT]. A AR . 2014.38(7) : 199 — 201.

[28] TIAN B, YAO Q M, GU Y, et al. Video processing [43] 4x~pig 0%, B, & 32T 7 90 IBE 09 ZE 2%
techniques for traffic flow monitoring:a survey[ C]// WHESEET]. SRR CAREFED ,
Proceedings of the 2011 14th International IEEE 2013,36(3) . 271 - 274.

Conference on Intelligent Transportation Systems. [44] KERM,KIM S, LI Z B, et al. Motion-vector clustering
Washington, DC,USA: IEEE,2011:1103 — 1108. for traffic speed detection from UAV video [C] //

(297  FE/NFL kRS wAE . BT iy SRz 3 H AR Proceedings of the 2015 IEEE First International Smart
R 7 2 W e R LT . 3L D RE 5 0 . 2009, 45 Cities Conference. Guadalajara, Mexico: IEEE, 2015,
(21):118 - 120. 1-5.

(300 B, AT Jost [l 4, 45 5 7 et 1) P vy B0 7 e s Y [45]  XILL5e, BRdE S b i 22T F 9 S LT 7Y 4223k /
iagl H AR Sk [T 1. b [0, 2014, 41 (11) . EMH L] RE TR S FHA,2015,37(4)
239 —247. 964 — 968.

[31] Eifgse, 17, 985 TS 0 m e & =iy [46] BOUMEHED M. ALSHAQAQI B, AMRAOUI M.
StAE Sk (T ] BN W 5Y . 2015, 32(5) . Distance and speed measurement and classification of
1546 — 1548. road traffic [ J]. International Journal of Applied

[32] WANG MJ,JIN J S,HAN X F, et al. An algorithm of Engineering Research,2016,11(2) ;1347 — 1352.
detecting moving foreground based on an improved [47] NAEEM S, SIRAJ S. A framework to select edge
Gaussian mixture model [ C]] // Proceedings of the 11th detection method using multi-criteria decision making
Chinese Conference on Image and Graphics Technologies . [C] // Proceedings of the 2013 IEEE International
Singapore: Springer,2016:125 — 136. Conference on Systems, Man and Cybernetics.

[33] ZHANG Y S,ZHAO C H,HE J,et al. Vehicles detection Manchester, United Kingdom: IEEE, 2013730 — 735.
in complex urban traffic scenes using Gaussian [48] ARASAN V T,DHIVYA G. B & %238 i 25 55 I 8 )7 1
mixture model with confidence measurement[ J]. IET WhrEl)]. seiis i R 4 TR 515 5., 2010, 10(4) .
Intelligent Transport Systems, 2016, 10 (6) . 445— 50 - 61.

452. [49] FUM, XU P, LI X D, et al. Fast crowd density

[34] XIAHY.SONG S X, HE L P. A modified Gaussian estimation with convolutional neural networks[]J].
mixture background model via spatiotemporal Engineering Applications of Artificial Intelligence,
distribution with shadow detection[ J]. Signal, Image 2015,43.81 — 88.
and Video Processing,2016,10(2) :343 — 350. [50] WASSANTACHAT T,LI Z D, CHEN ], et al. Traffic

[35] H¥. TN ERESITEEHE[D]. KiE. kK density estimation with on-line SVM classifier[ C] //
VR R, 2012, Proceedings of the Sixth IEEE International

[36] ZHANGL B, WANG F, HU M, et al. A vehicle Conference on Advanced Video and Signal Based
counting algorithm using foreground detection in Surveillance. Washington, DC, USA. IEEE, 2009.
traffic videos[ C] // Proceedings of the 3rd Interna- 13-18.
tional Conference on Multimedia Technology. Paris: [51] ASMAA O,MOKHTAR K, ABDELAZIZ O. Road traffic
Atlantis Press,2013. density estimation using microscopic and macroscopic

[37] XU & A ERER Y iR B SR E[D]. &L, parameters[ J]. Image and Vision Computing,2013,31
T K24, 2012. (11).887 — 894.

(381 fa[¥ o WAk o it 5 . — o 8 22 2 00 2 g K00 5 [62] BERAN. JET UMY 53S0 S 506 5 40 A [D . K%
BT B A ,2014,38(19) : 192 - 195. KR K2, 2013.

[39] BRIk FE ST, Jilg . BT Mean Shift 757k i M5 (53] HFE . Boute, ik BT A R4 1 T4

[40]

TSI 5 oy B LT ] b R TR A 24l 2007, 29
(2):195-199.
R TN (ST » 28— ol T LA 1) 74 70 3 A

PR RBWIELT ). soiiskn A% TR 515 8. 2008.8
(3):106 — 110.
Gk A1 BO



