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Necessity of security reinforcement has been increased these days. As a result, surveillance systems
using CCTV and the patrol system by person have been applied to security zone. However, CCTV has
a blind spot and CCTYV itself cannot handle emergency situation. Patrol system by person is economically
expensive. To overcome these disadvantages, this paper presents an image-based surveillance system
using unmanned aircraft. As a default, unmanned aircraft traces lines installed on ground which represents
path for patrolling. If the aircraft detects objects, then it keeps a constant distance between object without
missing the object in the image. Simulation results show that the proposed system can be operated even

with unmanned aircraft with low specification.
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Fig. 2. (a) Canny Transform (b) Hough Transform (c) Result,
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Fig. 3. (a) The middle green rectangle represents dead zone for forward movement and both outsides of yellow
rectangles represent correction zone for left or right movement (b) an R axis of unmanned aircraft
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Fig. 4. (a) result of object detection (b) Region of Interest (c) the center of image and the center of object,
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(e)

Fig. 6. (a) line tracing (b) the bottom camera of aircraft (c) object tracking (d) the front camera of aircraft (e) mode
switch (f) the front camera of aircraft,

Table 1. the result of performance test

Line Tracing Stability of Object Detection Object Tracking
Average Flight 0.54 m/s(straight) Successfully 4-10 m
Speed 0.49 m/s(curve) Recognizable Distance
Maximum 033 m-! Probability of Average Distance 6 m
Curvature 0 m Unsuitable Object | 0.57% between Object
Average Deviation . Detection Maximum Speed of
. 0.5 m, 2 times . .
Distance and / 10m Aircraft Tracking 5.93 m/s
Number Object
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