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Crowd Status Analysis Based on Surveillance Videos and GIS
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Abstract: In order to solve the problem that surveillance videos were difficult to be unified in the image
space and the crowd status was difficult to be perceived macroscopically and quantitatively, a new method was
proposed based on GIS, which can be used to display, analyze and early warn crowd status through 2D map.
Firstly, the surveillance video was accessed through the API of camera manufacturers or the standard video
stream interface. Secondly, the video images were adjusted to a smaller size and the optical flow field in image
space was calculated through some optical calculation algorithm. Finally, the optical flow field of each surveil-
lance video was mapped to the corresponding geographic space. Then through GIS, the movement status of the
crowd can be observed in the map. Two analysis methods, including scatter point interpolation and contour
map, were put forward. The crowd alarm can be realized through relevant thresholds setting. Based on MAT-
LAB, ArcGIS Engine and Microsoft Visual Studio C# , a prototype system was developed to validate the algo-
rithm using several crowd videos. The results showed that the new method had the advantages of geographic lo-
cation, measurement, macroscopic observation and early warning, etc. when compared with the previous meth-
ods.
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Fig. 1 Crowd status perception flow chart
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Fig. 2 Abnormal behavior detection
HE T AT PR 25 (] 55 b 3 245 () 19%) B St S AR
AT LCRE LA Hh B B O I S I A B GIS Hh. GIS
62

e, DL Sk IR Ok Rk, BA B0 Y 25 18255 A
JE AR R T LA 4 Jm R XA A B9 32 Bl RS
wnfsl 3, Ei%%*%ﬂT%ﬁ]‘?ﬂE@ = FCI Y

ga.lm},%\’\ P ey B L W
|t nidie wm GN WA BD o |y ik e o e e seae weox  AWEIRRES Ga s
s

B E SRR
Fig. 3 The optical flow field in the map

BT GIS Al AR Ol 3 3 0k A7 25 1) 53 A, A% 3C
PEAT TR P A7 0 A R 2k A RS . B DA A B
£T IDW J5k. W& 4 Ca), a] LLUA H B0 80K 3H
JEE PR AT AR A B 9 TR R T N 0 Bl i
Y. TN R DSM, AT LA 8 A4 i A E 2k 45 E
2R o AL R T T I8 SRS, WA 4(b). fH
472 Al i /) 2 Y [ BE O, B b T BT R AR
PR, 2 Y [a] B/

(a) HHENEE

(b) FeiiHFELE
B4 RRB=EDH
Fig. 4 Spatial analysis of the optical field
3 &

BT GIS W9 BRI 7 ik A OUR e T B
F1% 25 [ AL, 2 () A B R — W P ) R T EL A i 3t
T () R 08 2 6] o A T vk s e A RO R AL S
P 1 R T, R I  SEE 9 Nz 3l 5 B0 T
SNSRI SRS I R K (i T
GIS H AR AL . 7 SO 4 HY A 488 25 5 od 52 56 3



HRALPE SR DG, /NI 5 AR GTS B[] f9 A T DR 25 R A 7

HECL IS T (Y S B0 RCR L HL i 7 7L IR 1 R
RO BEEOY B TTRCR L ZRRPL T ORI A LS
ST MR AR FE. AP B RF X e i A

SR B X AR BT 5 LA PR Y A
R & —AME A3 BF 50 1 ) B AR HLIE B NG

D)2 e R T §2. 53 0h 2 DB B A
PRI T AN [R] L BRAR BIL Y A A0 245 S5 L DG UL Y il 5 6L
R RS T ARG & Al P4k i 5 5. i o] 3k
— P s S I | S PR K R G B
PR 5 SR 5T A A

TG 352 WA OIG U A7 5 i B ) i TR B A A
S & Lk

ZHAO Yongtao, CHEN Qingkui. Real-time abnormal crowed detection utilizing optical flow co-occurrence matrix analysis[]J]. Journal

HU Xuemin, ZHENG Hong, GUO Lin, et al. Crowed monitor estimation using a fisheye cameral J ]. Geomatics and Information Sci-

JI Lina, CHEN Qingkui, CHEN Yuanjin, et al. Real-time crowd counting method from video stream based on GPU[J]. Journal of

SHI Zengli. YE Yangdong. WU Yunpeng, et al. Crowd counting using rank-based spatial pyramid pooling network[J], ACTA AU-

LI Chong. WANG Rong, CHEN Peng. Crowd density estimation based compressive sensing[J]. Journal of People’s Public Security

CAO Xiaochun, JING Lihua, WANG Rui, et al. Specific content monitoring on social network based on social computing and deep

SONG Hongquan, LIU Xuejun, LYU Guonian, et al. Video scene invariant crowd density estimation using geographic information

BB fLm i ok, JE T ArcEngine i 24 %2 90 ME 758 90 265 38 Bk B0 5 S BULT DL A5 BH W 24 Be 27 42 C F AR AL 24 R . 201326 (3) 1 415~

HOU Jingwei, KONG Yunfeng, ZHANG Di. Algorithm design of the video surveillance network for police and its realization based on

SONG Hongquan, WANG Feng, LIU Xuejun, et al. Crowed movement analysis and abnormal behavior detection under graphical en-

LI Yanan, ZHAO Yao, LIN Chunyu, et al. Depth information extraction with pyramid Lucas-Kanade optical flow method based on

(1] KW BRPCZE. SR AL UL 2% 4k 0 A 0 43 M7 19 52 ik AR S A . /N B BB B HL R 48, 2017, 38(6) 3 1353-1357.
of Chinese Computer Systems, 2017,38(6):1353-1357.

(2] ®AAMC RS R0, 45, M A IRARHLE A BE#E AT 38 A 1T D, ROBUR 24 4 (R BRMEMD . 2017, 42(4) :537-542.
ence of Wuhan University, 2017,42(4) :537-542.

(3] MEHHWR, BRDCZE BRI 42, 55, 25T GPU RYRUMR AR 920+ 8 [T, T RHL AT, 2017,37(1) :145-152,
Computer Applications,2017,37(1):145-152.

(4] BFHEMRLMFBAAR R 2 MG, 5. 3T )5 194 8] 4 35 WAL M 45 9 N RETF B0 2200, F 8 k¥4 . 2016,42(6) : 866-874.
TOMATICA SINICA,2016,42(6) :866-874.

(5] Z=uh, T2 BRMG. T T P 40 80 i ARE 2 BEA O i g [0 ] b I N R 22 R 25 4 (A SRR 1D . 2016, 22(1) 1 68-72.
University of China (Science and Technology) ,2016,22(1):68-72.

(6] #meds FImMe, T8, 5. TS AR %3 At 8 W 45 55w WA T ], 5 HLRk % ,2016,43(10) 1 1-8.
learning[J]. Computer Science, 2016,43(10) ;1-8.

L7]
systems[ J]. China Communications,2014,11(11) ;80-89.

[8]
418.
ArcEngine [J]. Journal of Xinyang Normal University(Natural Science Edition),2013,26(3) :415-418.

(9] REARL EF, N, BT R IZ )50 075 5 547 R[], s 5 b #6582, 2015,31(4):1-5,11,133.
vironment[ ] ]. Geography and Geo-Information Science. 2015,31(4):1-5,11,133.

[10]  ZEWi . B ARET 55, 5T ER 0 31 4 73 Lucas-Kanade Y6 2 R BOR {5 B[], 2%k .2015.37(01) : 63-68.

image segmentation [J]. Journal of the China Railway Society, 2015,37(1) ;63-68.
[11] sk, X% %5, T S M AUTS 2D #8025 [ EOHE B MU ()], B BUKR 2424 4 (FF B R D . 2015,40(8) : 1130-1136.

ZHANG Xingguo, LIU Xuejun, WANG Saining. et al. Mutual mapping between surveillance video and 2D geospatial data[ ]]. Geo-
matics and Information Science of Wuhan University, 2015, 40(8) . 1130-1136.

RERBE KES

63



