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A Cross—camera Adaptive Crowd Density Estimation Model

SONG Hong-quan' > LIU Xuejun LU Guo-nian® ZHANG Xing-guo’
(1 College of Life Sciences Henan University Kaifeng Henan 475004 China
2 Key Lab of Virtual Geographic Environment Ministry of Education Nanjing Normal University
Nanjing Jiangsu 210023 China)

Abstract: In previous crowd density estimation methods an estimation model obtained by one camera
cannot be applied to other cameras. In order to solve this problem a method for cross-camera crowd densi—
ty estimation was worked out. The proposed model mapped video data to a GIS coordinate reference sys—
tem. So authors can process crowd images under geo—referenced coordinate system using GIS at same spa—
tial scale. Test results show that one crowd estimation model obtained by a particular camera in GIS envi—
ronment can be applied to other cameras. So cross-camera estimation model overcomes the dependence on
surveillance scene and greatly improves the efficiency of crowd density estimation modeling. Finally a sys—
tem was designed and implemented for real-time monitoring regional crowds spatial-temporal distribution
pattern based on cross-eamera model video surveillance system and GIS. This system has been successful—
ly used in ‘Jiangsu Qinhuai lantern festival 2012’ . It can provide early warning information and a sound
basis for safety and security decision making.

Key words:  geographic information systems( GIS) ;  video-GIS;  cross-camera;

crowd density estimation;  texture analysis;  support vector machine( SVM)
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1
Table 1 Transformation model accuracy m
X, Y Xy Ye x y Ax Ay
1 120. 712 -58.728 668 758.480 | 3 545 943.527 | 668 758.468 |3 545 943.515 0.012 0.012
2 378. 099 - 86. 668 668 759.351 | 3545 941.312 | 668 759.363 | 3 545 941.293 -0.012 0.019
3 346. 772 —136.622 | 668 759.062 |3 545 940.718 | 668 759.046 | 3 545 940.730 0.016 -0.012
4 161.352 —185.728 | 668 758.143 |3 545 941.263 | 668 758.132 | 3 545 941.249 0.011 0.014
5 102. 932 -239.915 | 668 757.716 |3 545 940.820 | 668 757.693 | 3 545 940. 808 0. 023 0.012
6 349.312 —-288.175 | 668 758.443 |3 545 938.332 | 668 758.465 | 3 545 938. 345 -0.022 -0.013
7 41.971 —293.255 | 668 757.236 |3 545 940.381 | 668 757.247 | 3 545 940.398 -0.011 -0.017
8 163. 045 —184.882 | 668 758.161 |3 545941.232 | 668 758.142 | 354 5941.251 0.019 -0.019
o, =1.57 cm
2
Table 2 Crowd density levels 12 3 ©y =0.001
I +m™) Tx+34.1951 y=0.002 9x +36.294 8 y =0.004 2x
- 8<30- 83 : +18.235 2 x y
.83 ~1.5
1.53~2.50 ’ (3) ) ’
2.50 ~3.30 Z'y(i) -p(i) |
3.30 ~5.50 err = - x 100% (3)
>5.50 n
2y(0) v p(i) n
o 100
91.43% 90.67%
90. 78% - 1
2 3 74.34%  53.21%
5
_ ) , 1y =0.019 73x -5.312 6. 1 2
Fig.5 Test cameras” sample images
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Fig.6 Test results of low crowd density estimation model
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Table 3 Experimental classification results
(40) (40) (40) (40) 1%
C-SVM | T-SVM | C-SVM | T-SVM | C-SVM | T-SVM | C-SVM | T-SVM | C-SVM | T-SVM
38 40 1 2 0 0 0 0
1 2 0 %9 o8 2 ! 0 0 95. 63 97.50
0 0 0 38 39 2 1
0 0 0 0 0 0 38 39
39 40 3 1 0 0 0
2 ! 0 37 39 ! 2 0 0 94.37 96. 88
0 0 0 0 38 38 3 2
0 0 0 0 1 0 37 38
38 39 1 0 0 0 0
3 2 ! % % 2 2 0 0 95.00 96. 25
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0 0 0 0 1 0 38 38
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