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A Study on Fast Matching of Binary Feature Descriptors through
Sequential Analysis of Partial Hamming Distances
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ABSTRACT

Recently, researches for methods of generating binary feature descriptors have been actively done. Since matching of binary
feature descriptors uses Hamming distance which is based on hit operations, it is much more efficient than that of previous
general feature descriptors which uses Euclidean distance based on real number operations. However, since increase in the
number of features linearly drops matching speed, in applications such as object tracking where real-time applicability is a must,
there has been an increasing demand for methods of further improving the matching speed of binary feature descriptors. In this
regard, this paper proposes a method that improves the matching speed greatly while maintaining the matching accuracy by
splitting high dimensional binary feature descriptors to several low dimensional ones and sequentially analyzing their partial
Hamming distances. To evaluate the efficiency of the proposed method, experiments of comparison with previous matching
methods are conducted. In addition, this paper discusses schemes of generating binary feature descriptors for maximizing the
performance of the proposed method. Based on the analysis on the performance of several generation schemes, we try to find
out the most effective scheme.

Keywords - Binary feature descriptor, partial Hamming distance, fast feature matching, speed-oriented binary
feature descriptor generation
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Hamming_distance += XOR(vector_Alil, vector_Blil);

END
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Fig. 2. Processing time of each matching method.
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Table 2. Average processing time and accuracy of the
proposed method according to each sampling method.

AEY | g Ae AR [ms] | A= [%]
e = 142.86 99.3
@ 133.41 99.8
seg=16, TIF8 ) 120.48 100.0
® 111.19 99.8
@ 107.98 100.0
W/l 122.04 100.0
@ 135.19 100.0
seg=32, 116 @ 117.31 100.0
® 122.86 100.0
@ 113.74 100.0
WHa = 331.78 100.0
@ 332.26 100.0
seg=64, Th=32 ) 325.66 100.0
® 323.07 100.0
@ 305.23 100.0
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