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Near-duplicate document image retrieval based on
three-stream convolutional Siamese network

XU Boxiang, LIU Li, QIU Taorong
(School of Information Engineering, Nanchang University, Nanchang 330031, China)

Abstract: In the traditional near-duplicate document image retrieval methods, the variations among the near-duplicate
document images had to be manually identified beforehand, which can be easily influenced by human subjectivity. To
solve this problem, we propose a three-stream convolutional Siamese network orienting toward the near-duplicate text-
image retrieval, which can automatically learn the variation types among the near-duplicate document images. The in-
put to this network is a triplet, consisting of a query image, its near-duplicate image, and its non-near-duplicate image.
Using the triplet loss, the distance between the query image and its near-duplicate image is guaranteed to be smaller than
that between the query and its non-near-duplicate image. This approach achieves promising results with the mAP of
98.76% and 96.50% on two datasets, respectively, thereby greatly outperforming the state-of-the-art near-duplicate doc-

ument image retrieval methods.
Keywords: near-duplicate document image; image retrieval; three-stream convolutional Siamese network; triplet loss;

image variations; triplet; feature extraction; robustness
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3.1

7.2 Achieving greater competence in pragmatics

The changes that occur which indicate greater consciousness in lan-
guage use affect two types of pragmatic behavior. These are conversa-
tional style and the types of speech acts that begin to be used with
increasing frequency. We will discuss conversational style first and then
the development of speech acts. As said earlier, much of this further
development depends on social cognition.

Conversational interaction at a younger age does not involve long
turns by participants. Also, topics change abruptly, and children do not
always respond appropriately to their conversational partners. These
three factors change over this period:

1. Conversational turns are longer.

2. Topics are maintained for a longer time.
3. Responses in conversational interaction become more appropriate.
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Table 2 Performance comparison between our pro-

posed approach and the other approaches %
ik NDDoc CN NDDoc ENG
SCHRLS] 25.58 97.75
SCHR8] 6.24 43.56
SCHR[11] 89.12 86.13
SCHR[15] 76.67 55.28
SCHR[17] 89.39 90.03
SCHR[18] 92.27 89.92
SCHR[19] 69.62 48.07
AR SRR T 98.76 96.50
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1) X FAZ G5 T F T AR 0 3 5 52 SOAR EIG
R 2205 s SCHk [5, 8, 11] 230 BRI SC 5 2 el i1 23
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SCHR [5] i 07 6 95 SC8 R %2 NDDoc_ENG |
U T e 19 mAP, SR, 78 SCEHE 4 NDDoc
CN [ PEREAR 22, 3 22 J5 A 7E F X6 B Jll 44
SCSCA GO UL, SCF R TR, R/NEAR — 2
It B ST Z [0 WA 25 i, HE A5 30 22 0] 1 25
)7 B O 2R ELAT A 0 IX 4 Y

2) X TR FH CNN 17, A4l Sk [15, 17-19]
S 25 S AT, AR IR AR AR SCR KRR R
A RIFMTERE. SR, A SCHE B O AR
R SCOREMG R R AR T HAL LA Tk, 1Ak,
SCHR [19] Y 7 B8 RMAC T4k i A B 25 4= 4
FURR 22 26 v, 72 A 508 48 19 mAP 43518
69.62% F1 48.07%, LR T4 SCHE ik . Mtk
AT LLE H, SPoC Ak 77 vk B 3E A SCAR B& .

3) A SO AR Y =0 S 2R R AR 1T T X I
BE ARG R X —E4 M. At i sk
XT3 3 52 SCAS MR 2 (B A7 B e i | 85 A8 H
DL RO B AR A BT R G e 1, A P B S A
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F|T 98.76% #i1 96.50%

3.8 KRR
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Table 3 mAP of the proposed approach after adding
different quantities of distractors to the test

set %
BMTHLESEGE - NDDoc CN' NDDoc_ENG
10000 96.29 92.26
20000 95.49 91.37
30000 95.11 90.82
4 HHKE

AR SR T — AT =0 SR A K (1 3
AR EEKI R Ik, AT LD A 32 ) i 2 SOR
PR Z [ AE 1 2 Fh AR 4 o DI R o0 45 i A D —
A =ond, ARG A AR A B i T AT T
BU AW R AR B ER . M2 a4y
SRR | I SPoC Ak L KI5 AL B,
AP SR o R e R AR A
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A — A 73 SCERBURFAE, B $2 U 5 AR X 3T
H A SO R Z (B A AR Y 25 ML B AT RO 6
ek R T F TR A T Y A SO KR K
8, ARSCHTEE 1 2 IR SOR UGB AR, (45
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FAETT B BRI 22 5 0 A SCHR B 7 IR AE
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