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Complex Uyghur document image matching and
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ALIYA Batur', NURBIYA Yadikar', HORNISA Mamat', ALIMJAN Aysa’, KURBAN Ubul'

(1. School of Information Science and Engineering, Xinjiang University, Urumqi 830046, China; 2. Network and information center,
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Abstract: This study is aimed at the uncertainty and computational complexity of the clustering center in local image
features retrieval based on the bag-of-words (BOW) model. A method to retrieve the measure of similarity degree from
different kinds of distance and another method that requires using the matching point number as the basis of retrieval are
proposed in this paper. In this method, the SURF feature is first modified to effectively reduce feature extraction com-
plexity, and then FLANN (fast library for approximate nearest neighbors) bidirectional matching and KD-Tree + BBF
matching are implemented for FAST + SURF features. Feature robustness is verified under different transformation con-
ditions. Finally, all kinds of Uyghur document images that have been classified and sorted based on these two retrieval
methods are retrieved. The results of the retrieval experiments indicate that the similarity degree measure retrieval based
on distance is inferior to the retrieval based on matching number, and both of these two retrieval strategies can meet the
requirements of fast and accurate searching.

Keywords: complex document image; Uyghur document image; document image segmentation; feature extraction;
SUREF feature; FALNN bidirectional matching; KD-Tree+BBF matching; image retrieval
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Fig. 1 The block diagram of Uyghur printed complex document image retrieval based on modified SURF feature
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R5 HEERIIHEGLREIRTH FAST(100)+SURF HHE S B AL AL 45 R
Table 5 Two types of FAST (100)+SUREF feature points matching results with Uyghur document image illumination transform

PN FLANN X PEfig KD-Tree+BBF JLit
AR S e PEREFE bR

J5i 20 40 60 20 —40 —60 JEAS 20 40 60 20 -40 60
KA R SHH 9414 9882 9411 9729 8963 9647 30191 9414 9882 9411 9729 8963 9647 30191
UNIGROPSE S gE| 1145 1073 1139 1055 999 952 2229 9335 4892 4931 4374 5591 5789 7048
AEAfR T X 759 749 758 705 803 784 1018 7582 3556 1869 1638 3499 3281 2652
TEAfAVCHC /% 66.29 69.80 66.55 66.82 80.38 82.35 45.67 81.22 72.69 37.90 37.45 62.58 56.68 37.63
ST i X 386 324 381 350 196 168 1211 1753 1336 3062 2736 2092 2508 4396
FERVCIL /% 33.71 30.20 33.45 33.18 19.62 17.65 5433 18.78 27.31 62.10 62.55 37.42 4332 62.37
WREH 768 321 91 7 287 216 8 SRR —

Z% 5 W, 7E FLANN X [n) DU i A, 235 AR 2 1)
AR Al Xt DT e A8 1E 86 R B2 W /0N, FE 705~758 i 8l
T 255 JBE 7% 15 %) 728 Ak % DG B A9 TF B SR S i 4 K, A

o

803~1 018, iX J& 37 K £ 1Y LI LA I 52 1), 58 JiF
I G B2 T R s, DR B A AR AR Y B 5
it A, 7E KD-Tree+BBF VU o, 242 s A % 5|
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Fig. 6 The performance comparison figure of modified
SUREF feature based Uyghur complex document im-
age retrieval
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Fig. 7 The sample instance of modified database
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Table 8 The statistical results of the sheared Uyghur docu-
ment image retrieval experiment

K RIEREIE R KRR/% BRI SFRG I E/s
VEECECHERER 100 1000 1

A EKE 100 854 0.854
REZHEKR 100 861 0.861

K9 MNEEXHEGEHRITERRIBHAEITER
Table 9 The statistical results of the compressed Uyghur
document image retrieval experiment

GRVEREIEAR RRF/% BKRIHES EHRTImE/s
PCRCECHRSER 100 1636 1.636
A EKE 100 599 0.599
REIEERR 100 607 0.607
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