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Geometric constraints of locating cameras and people

Tao Linmi, Yu Yapeng, Di Huijun, Sun Luo
College of Computer Science and Technology, Tsinghua University, Beijjing 100084, China

Abstract: Locating people has been one of the most popular subjects in computer vision, which is the basis for human-
computer interaction. Locating people and motion tracking is the inverse problem of multi-camera imaging, which is gaining
videos from one or more cameras, to compute the location or motion of people in videos. In this paper, we propose two
types of geometrical constraints for multi-camera approaches of locating people. The accuracy of people locating algorithms
relies on the exact location in the world coordinate system during experiments, which has been a great difficulty in computer
vision experiments. In this paper, we present a new people locating experimental method based on virtual data, from which
we can more easily get the accurate location of people in the world coordinate system. Because of the completeness of the
geometric constraints, we do not need to assume the cameras’ placement and restrict the location (occlusion) or motion of
the people in the scene. Using virtual and real data in the experiments, it can be more accurate for verifying the accuracy
and adaptability of the algorithm. The experimental results show that the algorithm works stable and accurate. Addition, the

trajectory of the people can be acquired based on the results.

Key words: geometric constraint; homography mapping; EM algorithm; virtual experiments
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Table 1 Locating results with different numbers of cameras

i 3Ed W W W R

PLEL BAE BME iE {6772
3 0.3727  0.0160  0.2219  0.0083
4 0.3755  0.0024  0.2146  0.008 1
8 0.3426  0.0135  0.2079  0.0069
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Fig.7 Experimental results of closing-error
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Table 2 Results with segmentation fault contrast

oI R R B2 R

RR% mKE R/ME H{E T
0 0.3427  0.0135  0.2079  0.006931
10 0.3499  0.0124  0.2079  0.006958
50 0.3451  0.0116  0.2082  0.006 983
90 0.3487  0.0065  0.2100  0.006 920
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Table 3 Efficiency of the algorithm computing

BB LA M A BE R
K/ it BAEL/s R/ (s)

2 1300 104. 161 12.4807

3 1300 147.452 8.816 43

4 1300 193.561 6.716 23

6 1300 280. 645 4.63219

8 1300 364. 666 3.56491
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Fig.8 Some screenshots of the real scene data
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Fig.9 Locating result in real scene
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