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Document fingerprint and its application in near duplicate

document detection

Jun Fan Microelectronics
Directed by Tie Junhuang

With the rapid development of the World Wide Web, dissemination reproduced or
plagiarism other’s literature with or without modification has become very easy. There
are a huge number of these kinds of duplicated documents in the real world. How to
detect these near duplicate documents has become a hot research topic. There is a wide
range of applications. Such as: Automatically link of duplicate document in the digital
library, protection of intellectual property (or called plagiarism detection), near duplicate
web page detection (one kind of search engine optimization technique), data
deduplication, spam detection. Traditional Hash algorithms like SHA1, MD5 can only
detect documents exactly the same or not. They can’t handle documents with minor
modifications. The main method in near duplicate document detection is generating
document fingerprints, measure the similarity of documents through the distance of the
corresponding document fingerprints.
In this article, we described the three “state of art” algorithm (shingling, I-Match,
simhash) in detail. We did some fusion based on the characters of each class of
algorithms mentioned above, implemented a system and some experiments. Our works
are:
1. Shingling based simhash algorithm: the input feature of shingling algorithm is k-
shingles (word sequences of length k), it is benefit for the precision of detection.
But the measure of distance of fingerprints is Jaccard similarity of set, have a high
computational complexity. The distance of fingerprints in simhash algorithm is
hamming distance; it is low in computational complexity, and small in space. But
the input feature of the simhash algorithm is words of the document; it can’t
represent the document well. In this article, we use the k-shingles (word

sequences of length k) as the features of the simhash algorithm to improve



precision of simhash algorithm.

2. Multiple random lexicons based simhash algorithm: the effectiveness of the I-
Match algorithm is based on filtering different words in near duplicate documents
by IDF values of the words totally. It has a low recall. The multiple random
lexicons based I-Match algorithm filter documents by randomly created lexicons
and generate multiple fingerprints to improve the stability of the I-Match
algorithm. This method is applicable to other single-signature based algorithm,
such as simhash. We filter documents by randomly created lexicons and generate
multiple simhash fingerprints to improve recall.

3. We construct a near duplicate document detect dataset based on the books in the
“China-US Million Book Digital Library Project”. We tested our algorithms in
this synthetic dataset. With the best parameters’ set and in the F-measure’s view,
from the shingling based simhash algorithm to the simhash algorithm, we get a 22%
improvement from 0.7469 to 0.6117. From the fusion algorithm to the shingling
based simhash algorithm, we get an 18% improvement from 0.8805 to 0.7469.
Our fusion algorithm gets a 43% improvement compared with the simhash
algorithm in total. The experiment result proves the efficiency of the above two
algorithms. The fused integrated algorithm performs much better than the original
simhash algorithm in the F-measure’s view.

With such an improvement, credit to the targeted fusion based on the characters of each
algorithms. We improved the feature selection strategy and the fingerprint generation
strategy of the simhash algorithm, which help to improve precision and recall

correspondingly.
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