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Abstract: Different scanning methods can be used to detect targets of interest in an image. In this paper, four scanning
methods, generalized raster scanning, radial scanning, corner scanning, and random scanning, are considered for the evaluation of
their scanning performances. The scanning performance is defined here as the ratio of the average scanning area required to
detect a single target to the whole image area. Analytic expressions for the performance of each scanning method are derived.
Computational results are given to illustrate the usage and validity of the expressions for the performance comparison.
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Fig. 1. A typical image processing procedure for target detection.
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Fig. 2. Anillustration of the generalized scanning.
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Fig. 3. Anillustration of the radial scanning.
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Fig. 4. Anillustration of the corner scanning.
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regions.
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Table 1. Average scanning ratios(%) of the four scanning methods

A A0

against 7 values.

n r GRS RS CS RAN
10 0.005 4933 | 49.119 48.02 | 744.403
20 0.01 | 48.654 | 48225 46.08 | 186.073
30 0.015 | 47971 | 47318 44.18 | 82.678
40 0.02 | 47282 | 46.399 42.32 46.49
50 0.025 | 46.588 | 45.466 40.5 29.74
60 0.03 | 45.888 | 44.521 38.72 | 20.642
70 0.035 | 45.182 | 43.562 3698 | 15.155
80 0.04 | 44471 | 42591 35.28 11.595
90 0.045 | 43.756 | 41.606 33.62 9.153
100 0.05 | 43.036 | 40.608 32 7.407
110 0.055 | 42312 | 39.597 30.42 6.115
120 0.06 | 41.583 | 38.573 28.88 5.132
130 0.065 | 40.851 37.535 27.38 4.368
140 0.07 | 40.115 | 36.485 25.92 3.761
150 0.075 | 39.377 | 35422 24.5 3.271
160 0.08 | 38.635 | 34.346 23.12 2.871
170 0.085 | 37.891 33.258 21.78 2.539
180 0.09 | 37.144 | 32.157 20.48 2.26
190 0.095 | 36.396 | 31.045 19.22 2.025

200 0.1 35.646 | 29.921 18 1.824
250 0.125 | 31.887 | 24.148 12.5 1.153
300 0.15 | 28.148 18.197 8 0.789
400 0.2 | 20.963 6.673 2 0.427
500 0.25 14.583 0 0 0.259
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