wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

BF s b EIL B ARSI A 815
SKHTIE, fRISSZ, FRETIE, R, 2R

5IAEX

KHLE, REI, BREFIR, BER, RETIEHMNCEERNARESHNSEIGTEN]. BRI 2023,
50(6A): 211200205-7.

ZHANG Xinfeng, NI Qili, CHEN Shuhan, YANG Baoging, LI Bin. Motion Contrast Enhancement-based
Crowd Motion Segmentation Method [J]. Computer Science, 2023, 50(6A): 211200205-7.

BN EEE (SERXINEE IE JENBEENE)

Similar articles recommended (Please use Firefox or IE to view the article)
EE AR ERFE IR S R ERPEE L 7T AT R SR

Research and Progress on Bug Report-oriented Bug Localization Techniques

HENREIS, 2022, 49(11): 8-23. https://doi.org/10.11896/jsjkx.220200117

ETFFPGANIBMRERIT ESM4-GCME AL
Implementation of FPGA-based High-performance and Scalable SM4-GCM Algorithm
BRI, 2022, 49(10): 74-82. https://doi.org/10.11896/jsjkx.210900137

ETHRNERNZ IR IERNTEE SN ASIEERE

Unsupervised Multi-view Feature Selection Based on Similarity Matrix Learning and Matrix Aignment

HENRS, 2022, 49(8): 86-96. https://doi.org/10.11896/jsjkx.210700124

FhERRSEENNS T ERETPPORESEESTE

PPO Based Task Offloading Scheme in Aerial Reconfigurable Intelligent Surface-assisted Edge
Computing

HEHEIE, 2022, 49(6): 3-11. https://doi.org/10.11896/jsjkx.220100249

BreamEEN TEHRREG
Survey of Vulnerability Detection Tools for Smart Contracts

BRI, 2021, 48(11): 79-88. https://doi.org/10.11896/jsjkx.210600117


https://www.jsjkx.com/CN/10.11896/jsjkx.211200205
https://www.jsjkx.com/EN/10.11896/jsjkx.211200205
https://www.jsjkx.com/CN/10.11896/jsjkx.220200117
https://doi.org/10.11896/jsjkx.220200117
https://www.jsjkx.com/CN/10.11896/jsjkx.210900137
https://doi.org/10.11896/jsjkx.210900137
https://www.jsjkx.com/CN/10.11896/jsjkx.210700124
https://doi.org/10.11896/jsjkx.210700124
https://www.jsjkx.com/CN/10.11896/jsjkx.220100249
https://doi.org/10.11896/jsjkx.220100249
https://www.jsjkx.com/CN/10.11896/jsjkx.210600117
https://doi.org/10.11896/jsjkx.210600117

http: /www. jsjkx. com

Wt A At F
O (<ﬁ:wnsuj(r DOI:10. 11896/jsjkx. 211200205

ETEHX L EERM ANBRIEH S B TE

KElE REL BEFE BFEXK T O®B
FMAFREEIRFR(AILE ¥R TH #HM 225127

B B NEHBEMRTHOABREHRELR ST RAEBIEMNRFERIREMIKRRFRENABFZ DRSS H
AFESFREHKRERRA -G EBRT T MAe 5 ARFE szzIk*é’Ji]‘yiﬁuo A B H AR B 5 E) O ok E R AR RO AR
ERN BB FRGNEAE ARRBEEFHOREF ZRAT LA MEGAFEH ATk, Km0 THEAFBZ G EH

HEBELEH TN, FHATRENARB T EZEEZHSRANGAR T EBFRR G AL, XREE i%\ﬂ’ﬁiﬁlé@/ﬁ)’ﬂ%
T, AR XFPRET AL TEHTRENBOARESD»E T E, BH7EL—FALERY, GLERBEH Y FiE

PSR ENBRAREHREAZIRAGSE  RELE8E /’lﬂﬁi/\i’lEJ?bt—%uﬁﬂﬁ%7&%%%%&&&4\:’5@5%7&%1\
—HAR BT AREREFTEFALERL S A F M, Eﬁﬁ)‘/\ﬁkﬁb’\l‘]l&%éﬁﬁzﬂii,iq’ﬁ‘:BT"ﬁ"l’ﬁgé‘%@ﬂ
RATHBEABEZHREGREN, ZRFEDBIREREMAFZIRIGEMIBREASFFABFBEHREGRITT
Z, ERREARGELABREHNRENG T FTHRAAHREGI S INGER, FELERBIET A TEDFILERBOAFIEZFH S
%'J?fé?é’]ﬁaifiﬁﬂ’\i' 4 A, VA BCPT 3R AR AL AL G A A,

KB ABEBH >N ZE DS ER R ABZ S H AR, F e

hEESES TP37

Motion Contrast Enhancement-based Crowd Motion Segmentation Method

ZHANG Xinfeng.NI Qili,CHEN Shuhan, YANG Baoqging and LI Bin

College of Information Engineering(College of Artificial Intelligence) » Yanzhou University, Yangzhou,Jiangsu 225127 ,China

Abstract In surveillance videos of public places,the movement states of the crowds are various and complex,and it is difficult to
analyze the movement state of the whole crowd through detecting or segmenting every individual. Therefore,it is an effective way
to understand and analyze the movement state of the crowd by dividing the crowd into areas with basically the same movement
state. Supervised crowd motion segmentation methods require pixel-level training sets with high labeling costs,and thus unsuper-
vised clustering methods are more promising for crowd motion segmentation. However,since the local features describing crowd
movements usually change gradually,leading to the unsupervised methods based on clustering algorithm need to choose different
parameters for different crowd scenarios,it is difficult to adapt to a variety of different application scenarios. To this end, this pa-
per proposes a motion contrast improvement-based crowd motion segmentation method. The method is an unsupervised model
that first enhances the contrast of different motion states based on the distribution law of movement and noise in the motion field,
and then combines the adaptive threshold segmentation algorithm and the marker watershed algorithm to extract the essentially
consistent region for each motion state,avoiding the difficulty of parameter selection for unsupervised clustering methods. Based
on the results of crowd motion segmentation, this paper presents an energy model to describe the stability of crowd movement.
The energy model can enable early warning of abnormal crowd motion state by deducing the change process of the whole crowd
motion state. Experiments are conducted on crowd motion segmentation in different types of complex crowd motion state scenes.
Experimental results verify the effectiveness and segmentation accuracy of the motion contrast enhancement-based crowd motion
segmentation method and the validity of the proposed energy model.

Keywords Crowd motion analysis. Motion contrast enhancement.Crowd motion segmentation, Energy model, Abnormal warning
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Fig. 8 Crowd segmentation results of different methods in the

school gate scene
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K B2 2l oy W A TE R % 5 5 b, MCI-CMS 1Y 43 Bk B2
&K F DMTN, % 2% H T MCI-CMS 5 DMTN 7£ 5 4~ il
iR E P Y Precision. Recall #1 Fl-measure, A] LL & H MCI-
CMS fEM R I8 ) & M AT 0 3 508 §8 48 35 4%t DMTN
SRR Y 4 T4 R TE T S RIS 6 3 5 MCT-CMS 1 43 F
RS AKX F DMTN, T Z 3 H 92 . DMTN & —Fh 7 22 {iE 1%
R YRR EBIRAE AU R A AT B By vk, 45 BRTIR,
A SCHE Y TG M B B MCI-CMS fig % 35 3] 5 4 W58 i DMTN
A N2 30 B PEBE . £E MCI-CMS . 32 BB I (1 3
SHIRiB St E . AR A PWC-Net K1t 51231, v L
ST AR AR A R 35 WY (fps) By 38 FEDS), JEA IK B T S Ab
BT R,
#£ 1 ARFEJEAE MMSC 2020 B4+ 5 A~ 5 B K ToU 8
Table 1  ToU values of different approaches in five test scenario

on MMSC 2020 dataset

VS CF CM CT DMTN MCI-CMS
Hy TS 0.54 0.68 0.61 0.69 0.79
LB 0.07 0.31 0. 20 0.59 0.48
B 0.30 0.58 0.47 0.75 0.73
% 0. 45 0.64 0.47 0.73 0.91
#®1o 0.14 0.33 0.26 0.67 0.68

2 REFEAE MMSC 2020 $dE4E b 5 ANk 5 B
Precision fH .Recall {8 Fil F1-measure {A
Table 2

Precision values,Recall values and Fl-measure values of

different approaches in five test scenarios on MMSC 2020 dataset

ik % HTERE W A S % kild
Precision 0.53 0.79 0.72 0.65 0. 86

DMTN Recall 0.76 0.73 0.68 0. 89 0.89
Fl-measure 0.62 0.76 0.7 0.75 0.87

Precision 0.75 0.57 0.5 0.95 0.89

MCI-CMS Recall 0.96 0.56 0.69 1 0.87
Fl-measure 0.84 0.57 0.58 0.97 0.88
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CMS K N FEIZ 3353 43§ R4S 4~ 18 SRS 56 A — B J7 38
DX 5 SR 05 ) R IT 488 B ik A5 A TN T 37 5% R ok i 20 B4 g
s d e Ll A M AR IE SRS TR E TR 5 RE R ALY O AR Ok
VA BT £ R A B Y SRR AT SO

(d) (e)
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MREZ RS RE R AL M T A 18] 9 FToR . 58 1 X AH 4B i
B RS B 20 B 45 SR AN 9 Ca) TR L 78 c= 1 F A A RES Bk
AREE L RBMN (>1 AR ZABEIRENRER E
BE BB R] e AP 9D R i AT R TR . W LLE L,
MBS SRS M RE = £ X A0 05 (0 4T 28 14 28 1k 7 F L 5 52 PR
HI NI BRI FE PESEA — B, 5B 2 XA AR TR A B i
S FEIEE AN 9(b) Bk e 1=2 BB A BEZ SRR S R L
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Anfem EWE 9 6 A R ITR , K TTE (=1 B AL
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RS B AR S P TR SERS 20 R T B D E AR 5 i R
T NBEZ SRS A AR 1 38 0 X B 9D Hh AR =1 B
WO e >1 AR 2 N BB SRS m e i i 1Al A
TR IR =2 BE TN B ¢>2 (9 R Sk id Z B2 SR A 10 g B
FARS 6 M R FOR L TE e=3 BE UMY >3 19 R i 20 A BF iz
SRS R AR G0 1M R RS L TE =4 BTN £ >4 (R
Sk i 20 B 32 R 25 B R 20 6 T AR R SRR L ISR T SE bR
KAERZ AT Z RS WEERE E. B 9 ABEE 34 #
S5 R X NBEIE R A 1 e AL il 0T LR AR SCFE AR
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Fig. 9

Crowd motion segmentation results for adjacent frames in stair scene

211200205-6



KT U S - B T AE Sl LU BE R AR TR A2 Bl 5 ik

SEWIE ASCRI T ML TS Zh X L ok B AR B
oy FIJ7 Ik T IR — b T M AR A T A B A T AN
e B9 AR KGRy 2> B4R S I gk e o oAb, %007 TR Tl G 4 9 B
FXT LGB 2 B BN OB TR E I B R T R
5 BLER U R E 1 S B R AR R R R AL RS S B
B RD A, 7 DR A2 2% 97 S W4 AT P ) 0 4K 4 2R 2 T O 4
NHEIZ Bl 701 05 1 BT B0 B9 3 5% 1 N RE T 5 BE S A L H
b TG 4B O vk TR A ) d B 2 RIPERE L IR B T 5 B e )
TIEM G RPERE o AR SCLE AT AR 4% 328 SIPIR A A — B X 5
FOFE A _E L BT — R T2 SR S R E M Y RE LR
% RE e A 2 RE A8 8 348 2 AN A2 SIPPR S 1 AR 1k LR P R
e Nz Sl R A TR E 1 AL A, PR AT DA SE S0 S AR AE
FUROLAY R RTBUE . W AR SRS E M S RER K
ANEY XL SR AR LA B 1T 4R RE A Y A B AN O

2 % X M

[1] ZENG Z M, WANG J. Research about Emergency Intelligence
Information Service from the Social Computing Perspective[ J].
Journal of Intelligence,2017,36(11):59-64,77.

[2] SHARMA R,GUHA T.A trajectory clustering approach to
crowd flow segmentation in videos [ C] // IEEE International
Conference on Image Processing. IEEE,2016.

[3] CHEN M,WANG C S,HAO D H. Pedestrian Detection Algo-
rithm Based on SSD Multi-modal and Multi-scale Feature Fusion
[J]. Journal of Jinling Institute of Technology, 2021,37(2):
33-38.

[4] LIJJ,YANG H,WU S. Crowd semantic segmentation based on
spatial-temporal dynamics[ CJ /2016 13th IEEE International
Conference on Advanced Video and Signal Based Surveillance
(AVSS). IEEE,2016.

[5] CHENG Y. Research on Crowd Segmentation Based on Rein-
forcement Learning[ D]. Shanghai: Shanghai Jiao Tong Univer-
sity,2020.

[6] YU H,PAN G,ZHANG L,et al. Translation domain segmenta-
tion model based on improved cosine similarity for crowd motion
segmentation J]. Journal of Electronic Imaging,2019,28(2) ;1.

[7] ZHANG X F,NI Q L,CHEN S H,et al. A Crowd Flow Seg-
mentation Method based on Deep Motion Transformation Net-
work[ C] // 2021 6th International Conference on Multimedia
and Image Processing(ICMIP 2021). Zhuhai,China,2021:8-10.

[8] ZHANG L,HE Z W,GU M Y,et al.Crowd Segmentation
Method Based on Trajectory Tracking and Prior Knowledge
Learning[ J]. Arabian Journal for Science & Engineering,2018,
43:7143-7152.

[9] GE W,COLLINS R T,RUBACK R B. Vision-Based Analysis of
Small Groups in Pedestrian Crowds[ M|. IEEE Computer Socie-
ty,2012.

[10] JODOIN P M,BENEZETH Y.WANG Y. Meta-Tracking for
Video Scene Understanding[ C]// 2013 10th IEEE International
Conference on Advanced Video and Signal Based Surveillance.

IEEE.2013.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

211200205-7

RODRIGUEZ M, SIVIC J,LAPTEV L,et al. Data-driven crowd
analysis in videos[ C]// 2011 International Conference on Com-
puter Vision, 2011,

NI Q L. Research on crowd flow segmentation method in com-
plex scene and its application in crowd motion description[ D].
Yangzhou University,2021.

ZHOU B, TANG X, WANG X. Coherent Filtering: Detecting
Coherent Motions from Crowd Clutters[ ] . Springer Berlin Hei-
delberg,2012.

PRAVEEN R G,BABU R V. Crowd flow segmentation based
on motion vectors in H. 264 compressed domain[ C]//IEEE In-
ternational Conference on Electronics. IEEE,2014.

SUN D Q, YANG X D,LIU M Y, et al. PWC-Net: CNNs for
Optical Flow Using Pyramid, Warping, and Cost Volume[ C]//
Proceedings of the IEEE Conference on Computer Vision and
Pattern Recognition, 2018:8934-8943.

CAO Y Q.WU D,HUANG X S. Track Defect Image Classifica-
tion Based on Improved Ant Colony Algorithm[]]. Computer
Science,2019,46(8) :292-297.

GUO H R,SHAO W,ZHOU A W,et al. Novel defect recogni-
tion method based on adaptive global threshold for highlight
metal surface [ ]J]. Chinese Journal of Scientific Instrument,
2017,38(11) :2797-2804.

YU W S,HOU Z Q,SONG ] J.Color Image Segmentation
Based on Marked-Watershed and Region-Merger[ ] ]. Acta Elec-
tronica Sinica,2011,39(5):1007-1012.

HAN ] X. Applicable conditions of the law of conservation of
momentum [ J ]. Journal of Shenyang University(Social
Science) ,2001,3(B12) :211-212.

WANG Z X. Law of conservation of energy[J]. Physics Bulle-
tin,1951(3) : 11-15.

CHEN T, YING Z G,SHEN S F, et al. Evacuation simulation
and analysis of social force model under the influence of relative
speed[ J ]. Progress in Natural Science, 2006, 16 (12): 1606-
1612.

WU H Q,XIE W H. Teaching of the First Law of Thermody-
namics and the Second Law of Thermodynamics[ J]. The Guide
of Science & Education,2015(4) ;80-81.

ZHOU B L, TANG X O,ZHANG H P,et al. Measuring Crowd
Collectiveness[ J ]. IEEE Transactions on Pattern Analysis and
Machine Intelligence,2014,36(8) :1586-1599.

SHAO J,LOY C C,WANG X G. Scene-Independent Group Pro-

filing in Crowd[ C]// Computer Vision and Pattern Recognition.
IEEE.2014.

ZHANG Xinfeng, born in 1984, Ph.D,
lecturer. His main research interests in-
clude visual computing and collabora-

tive perception.



