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A Novel Similarity Verification Algorithm Under Edit Distance
Limitation
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Abstract; For the high complexity problem of edit distance calculation in the similarity
confirmation step, a string similarity confirmation algorithm based on pigonhole principle under
the limitation of edit distance is proposed. Firstly, it found a segment satisfies the edit distance
segment mapping, then based on this segment, the read length of 500 bp was segmented. Then
the edit distance of right and left parts was calculated and all parts sum to the final result. Finally,
based on the longest common substring, the number of segments to be verified is minimized, and
an optimization scheme was obtained. The experimental result show that this verification algorithm
reduces the time of the verification step, and ensures the zero false positive and false negative
rate.

Key words: read mapping; edit distance; similarity search; pigonhole principle; verification
algorithm
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Fig. 1 Computing edit distance by dynamic programming
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Fig. 2 Leveled edit distance calculation
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1 HIEE
Table 1 Database
HndE K/N/Mb K/ bp
ERR240726_1 984 100
ERR240726_2 880 100
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foe k4 K//Mb B P/ 5%
Pairdata_1_3 784.9 10 000
Pairdata_1_5 783.5 10 000
Pairdata_1_7 782.3 10 000
Pairdata_2_3 784.9 30 000
Pairdata_2_5 783.5 30 000
Pairdata_2_7 782.3 30 000
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7 95.79 7. 66 7.94 0.43
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