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A Map-Based Boundray Input Method for Video Surveillance
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Abstract In this paper, we propose a boundary input method for video surveillance systems. Since intrusion
of a moving object is decided by comparition of its position and the surveillance boundary, the boundary input
method is a basic function in video surveillance. Previous methods are difficult to adapt to the change of
surveillance environments such as the size of surveillance area, the number of cameras, and the position of
cameras because those build up the surveillance boundary using the captured image in the center of each
camera. In our approach, the whole surveillance boundary is once defined in the form of polygon based on the
satellite map and transformed into each camera environment. Its characteristics is that the boundary input is
independent from the surveillance environment. Given the position of a moving object, the time complexity of
its intrusion detection shows O(n), where n is the number of polygon vertices. To verify our method, we
implemented a 3D simulation and assured that the input boundary can be reused in each camera without any
redefinition.
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[Fig. 1] Intrusion Detection Process in Video Surveillance
System
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[Fig. 2] redefining monitoring zone for each Camera
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[Fig. 3] Satellite Map and Map Coordinate
(a) Polygon vertices in satellite map
(b) Set map coordinate
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input: Ss,
output: Sc
begin
Set up the 2D map coordinates M=(U, V)
(U, v) <= (U xw, v xw,
for plu, v) € Ss; Sw <- p(U, V)

Vi@, j, 1, Colx, v, z, 61, 62, 63)

Set up the global coordinates G=(X, Y, 2)

Get the displacement vector D from G to M
and the orientation ® of M w.rt. G
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plx, y) <= R(@)-TD)-p"(W, v,

Se <= px, y, 0), for pu’, V') € Su

Set up the camera coordinates C=(X', Y’, Z')
Get the displacement vector D' and

the orientation ©1, ©2, 63 of a camera

p'(x, y, z) <=
M(f, 83, 62, 61, D')-p(x, v, 2),
for p(x, vy, z2) € Sg
Sc <- p'(x,y,2), for p(xy,2) € Sg
end

end Procedure
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[Table 2] Coordinate Transform for each vertex

Input Map Global Camera
Coordinate | Coordinate | Coordinate Coordinate

707, 176.75, 176.75, 57.22,

vl 677 16925 169.25, 85.37,

' 0.00 39.16

657 164.25, 164.25, 12.98,

v2 604 151.00 151.00, 112.07,

' 0.00 55.46

774, 193.50, 193.50, -100.58,

v3 535 13375 133.75, 90.79,

' 0.00 41.78

845, 21125, 211.25, -103.07,

v4 623 155.75 155.75, 18.23,

' 0.00 20.23

741, 185.25, 185.25, -0.23,

V5 633 15805 158.25, 81.92,

) 0.00 37.62
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