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Abstract

The emergence of high resolution satellite images and the evolution of spatial resolution facilitate various studies
using high resolution satellite images. Above all, target detection algorithms are effective for monitoring of traffic
flow and military surveillance and reconnaissance because vehicles, airplanes, and ships on broad area could be
detected easily using high resolution satellite images. Recently, many satellites are launched from global countries
and the diversity of satellite images are also increased. On the contrary, studies on comparison about the spatial
resolution or target detection, especially, are insufficient in domestic and foreign countries. Therefore, in this study,
effects of spatial resolution on target detection are analyzed using the PSO target detection algorithm. The
resampling techniques such as nearest neighbor, bilinear, and cubic convolution are adopted to resize the original
image into 0.5m, Im, 2m, 4m spatial resolutions. Then, accuracy of target detection is assessed according to not
only spatial resolution but also resampling method. As a result of the study, the resolution of 0.5m and nearest
neighbor among the resampling methods have the best accuracy. Additionally, it is necessary to satisfy the criteria
of 2m and 4m resolution for the detection of airplane and ship, respectively. The detection of airplane need more
high spatial resolution than ship because of their complexity of shape. This research suggests the appropriate spatial
resolution for the plane and ship target detection and contributes to the criteria of satellite sensor design.
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Figure 1, Flow chart
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Figure 2. Interpolation methods for resampling
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Table 1. Spatial factors for target detection
Target Spatial factor
50 < Size < 980 (0.5m case)
Airplane Rectangular fit < 0.4

Elongation < 5

30 = Size < 420
Ship (0.5m case)
Elongation < 15
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Table 3. F-measure accuracy of target detection results
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Figure 8. F-measure graph of airplane detection results
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Figure 9. F-measure graph of ship detection results
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