2015

01

VOL.20




F205% 187 (2522541 )
201518 16H

FRENSmEHL AT
FEEFRINEFEZEAREAT
FRERHS % ORI

hRAFSER
R ( PEERERZR ) 1255, 1930
HRBESTIMiER CNKIF S 21E
EEthiR, PRTUEICERSE(ERAR
%1%, ATUEREE R0 ERYE
H, FERS, REIFA, TSR
AR5

Copyright

All rights reserved by Journal of
Image and Graphics, Institute
of Remote Sensing and Digital
Earth, CAS. The content
(including but not limited text,
photo, etc) published in this
journal is for non—-commercial
use.

PIEBEIBDA Y

FleMF: Rt ‘ BT (19965F6IF )

FERN PERER

EDEN PERFBRERSHFIEITT
TEERERFER
IERR B ST EHF TR

* & FIX

wIELHNR (TEERERFR) RELRERS
BRBSFE JLRO718(548

HRB #® 100101

BFEM jig@irsa.ac.cn

21 i& 010-64807995

R HE www.cjig.cn

IFEEEFEE RB T 7503618

&R 17 ItRRNAITE

T 8 =ESHE

BINRST PEERERRZEHABRAT)
(HRI{ERE: JLER309(E4E  #B4%: 100048)

ENRIZET IERFHSEIRIBIRAS)

Journal of Image and Graphics
Title inscription: Song Jian | Monthly, Started in 1996

Superintended by Chinese Academy of Sciences
Sponsored by Institute of Remote Sensing and Digital Earth, CAS
China Society of Image and Graphics
Institute of Applied Physics and Computational Mathematics

Editor-in-Chief LI Xiaowen

Editor, Publisher Editorial and Publishing Board of Journal of
Image and Graphics

P.0.Box 9718, Beijing, P.R.China

Zip code 100101

E-mail jig@radi.ac.cn

Telephone 010-64807995

Website www.cjig.cn

Distributed by Beijing Bureau for Distribution of Newspapers and Journals
Domestic All Local Post Offices in China
Overseas China International Book Trading Corporation
(P.O.Box 399, Beijing 100048,P.R.China))
Printed by Beijing Kexin Printing Co., Ltd.

CN11-3758/TB
ISSN 1006-8961
CODEN ZTTXFzZ

E/MEITHRS M1406
ERERES 82-831
EREM 50.007T



EEEREMAENNER
EREREERE($0001R)

’ ° “.‘_\ '

£ BHBEEEAE BIEMN
IENMERIRIBEI G B 5 R
B(%0011%R)

B 1L SARIE T LD HIR0
BN TEE
Ei£(580140R)

2015F18 2620% $18 (252258 )

PEERBEEF ik

Zhongguo Tuxiang Tuxing Xuebao

BRI dRED

HiX

ENE, BS, &1, XiEY

HER, DRE, B, L&

237, B, TR

Elg S FIiRz!

X, RRT, BEiRE

SIRLBPRIZEARIRS
&%, B

PRIEM, SKIR, BIR, S5

B—R, EHE, SR

DRI, XWFH

e, wEE

EFEGHE

TBREs, £, I522, BS

ERRERE

HE, {EiE—

ZEERFRIZAENNESREREEGER
WFEA, 2L, PR, 241 0001
LEMNBEEMEABBIEN EN R RIREGRES PHER

0011
ETBPHEZMENER S EMEHINE

0020
BT BRI AR BRI

0029
WERTIRZRRNAKR S

0039

0050
BN PIEH—EIMERN S &R BIRRER

0059
RMEESNEESENBRIRE
Mk, E5k#, AN, Z=E0 0072
N F RO E AR 4

0085
ERIEEFTENRE
SR PERSURFEDEEE

0095
FEERX X WOERRIEABENE O TREE

0104
HWEERA BRI ST
DhE, IMIFR, FRER, ZNE, BER 0113
EFTEPDEEZEFEBRER

0125
PCASBMBE/NETHIS S REMES DL

0132
MACSARB TR EIMNEINIFIRERREE

0140

HETHEAEMUWB SARBGRIRATIRL
=B, 0, TEWF, £ F

0151




Volume 20, Number 1
Published January 16, 2015

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Image Processing and Coding
High-quality depth map reconstruction combining stereo image pair
Yang Yuxiang, Gao Mingyu, Yin Ke, Wu Zhanxiong

Global and local structural content adaptive regularization model for single image
super-resolution
Tang Songze, Xiao Liang, Huang Wei, Liu Pengfei

Image local blur measurement based on BP neural network
Huang Shanchun, Fang Xianyong, Zhou Jian, Shen Feng

High-quality depth map

reconstruction combining Improved projection profile based algorithm for skew detecting in document

stereo image pair(P0001) images
Cheng Li, Yao Wei, Li Bo

Image Analysis and Recognition

Sparse representation based face recognition classification algorithm using
greedy search strategy

Liu Zi, Song Xiaoning, Tang Zhenmin

The sketch face recognition combining with AdaBoost and blocking LBP
Zhou Xi, Cao Lin

Multi-cues object tracking based on motion consistence in random field
Chen Chenshu, Zhang Jun, Xie Zhao, Gao Jun

Improved tracking algorithm with background-weighted histogram
Tian Hao, Ju Yongfeng, Meng Fankun, Li Fufan

Double-sided shreds restoration based on English letters feature
Zhou Yifan, Wang Songjing, Huang Yongbin

Global and local structural Image Understanding and Computer Vision
content adaptive regulariza- Fast SURF key-points image registration algorithm by fusion features
tion model for single image Luo Tianjian,Liu Binghan

super-resolution(P0011) Cross-based bidirectional adaptive window for stereo matching
Fu Limei, Peng Guohua

Pair-wise feature points based matching algorithm for repetitive patterns images
Luo Nan, Sun Quansen, Chen Qiang, Ji Zexuan, Xia Deshen

Medical Image Processing

Quantum-inspired partial differential equation-based medical ultrasound image
despeckling method

Fu Xiaowei, Wang Yi, Chen Li, Tian Jing

Remote Sensing Image Processing

PCA and windowed wavelet transform for hyperspectral decision fusion
classification

Ye Zhen, He Mingyi

PCA and windowed wavelet

transform for hyperspectral Polarimetric SAR speckle filtering using a nonlocal weighted minimum

- . - mean squared error filter
decision fusion classification . ) ) )
(PO140) Ma Xiaoshuang, Shen Huanfeng, Yang Jie, Zhang Liangpei

Fast visualization method for UWB SAR images based on 3c measurement
Li Chao, Li Yueli, An Daoxiang, Wang Guangxue

0001

0011

0020

0029

0039

0050

0059

0072

0085

0095

0104

0113

0125

0132

0140

0151



E-mail: jig@radi.ac.cn EPIE%EHZ??E 0001

Website: www.cjig.cn JOURNAL OF IMAGE AND GRAPHICS
Tel: 010-64807995 O HhEERERFIRRINAE

RESESHEKS, TPI5S1  TEARIRES: A TEHE: 1006-8961(2015)01-0001-10

W3 A Yang Y X,Gao M Y, Yin K, Wu Z X. High-quality depth map reconstruction combining stereo image pair[ J]. Journal of Image and
Graphics,2015,20(1) :0001-0010. [ 475 #1, i W8, I o, 5 o5 k. 2555 [R]85 S AR D0 1) 8 o bk TR L TR A2 [T ). T I PR IRTIE 2741, 2015
20(1) :0001-0010. ][ DOI 10. 11834/jig. 20150101 ]

ARSI FENHNEREREERGER

WmEH, AR, Fr, X bk

B LT RHE R A TR B2 Be, B 310018

B OE: BEY HORECES RO T 55 R BE (R L PR (000 0 234, AL e S A L B AE L 52 i
R HORS HE AL S5 AT A A o AT I i) A L R A6 4 90 TR 00 e 8 T LA S ) R B S R TR P [ % (R
F TR 2 1 B ) SR A TR E IR 00 R AR, DIk W 2 52 B O P ) 0 8o e ok 57 A DC PR 55326 X 7 A 57 R
Pl 0 =2 L6 A DC S ARAS R 22 DA T A B 4% L PRI PO TSR SE ) — R 2 05 0 R phy T 2 A5 PR 22 T 1A % TG
SRR DI R , S PR DE BC S 7 X 46 DX JE % DC IO 21 1E 8 1 A 22 , 5 B A DC L SR AR SE BRI T R A — 2
MRBRYE. JiE 55 QAT ) TR B2 AFAIL A5 e 1A 4% 88 00 4 B IS (A DC FRC 5k A L 34, 418t — ol i T8 [
BEETTIE . H A BRI B A R A M TR L RHBORAG 1 A 38 17 ) 7 DT BCASUE, X 747 P8 2 1 14 )=y
PR S A VE JE 1 R R AT 29 5, 45 B 3 T 7 A DC C B3 O TR BB P 150 5 % O 6 7 7 A e D J R SR 4 30 g TR E 11 1R
IV BCAT 20 10 TR B2 PG BEAT A R0 5 5 #3236 42t — o JR) B0 AL g 0 B 0, e ik — A0 488 iy AR 8 PR ) T S o A
R SLRESREN], TOBTER AR PRI S SRR b, A SO I A TR P e 5 T A 5k s H At S A DC P 5 3% T
IR B A2 2R o R RS DR AR LB S 30 R W), AR SO TR B A G 10 S AR D L 06 7 TR T % R B T LR T
10% Zed7 o VAR FL SR 2 AR A SCRAE R (SR L BT LIAR 2] 10 dB 24 94T, 4k 4RI AR
JEE Pl (5 TSy 3 Ao 45 oo o3 W R 2 A S AT N0 e P A M R TR PR, T LA At T g R e 0 R
TR EZ IS

SRR YRR AT I RIPRBEARDL; SLAARDTRC 5 B 35 NAUE T RC ; Jr AL i

High-quality depth map reconstruction combining stereo image pair

Yang Yuxiang, Gao Mingyu, Yin Ke, Wu Zhanxiong

Department of Electronics Information, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: Objective The capability to capture depth information of static real-world objects has achieved increased impor-
tance in many fields of application, such as manufacturing and prototyping, as well as in the design of virtual worlds for
movies and games. A time-of-flight camera can conveniently obtain scene depth images. However, the resolution of a depth
image is low and cannot satisfy actual requirements because of hardware limitations. Stereo matching algorithms are classical
methods used to obtain depth images, but they are significantly limited in practical applications because of the occlusion be-
tween left and right images and the non-textured area. In this study, we propose a novel method to obtain a high-resolution,
high-quality depth map by combining stereo matching with the use of a time-of-flight camera. Method We formulate a non-

local adaptive weighting filter and obtain an initial high-resolution depth map using the low-resolution depth map from the
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time-of-flight camera. Then, we use the initial depth map and a local stereo matching algorithm to construct adaptive

weights for stereo matching and obtain a raw depth map. Given that discontinuities within a range and coloring tend to co-

align, we construct a local weighting filter using the raw depth map and the features of a high-resolution color image to rein-

force the preservation of fine details. Result Experiments demonstrate that our approach can obtain an excellent high-resolu-

tion range image. Comparison experiments on peak signal-to-noise ratio and error rate show that our method can reconstruct

high-quality depth maps. Conclusion The proposed method can produce sharper edges and more accurate details compared

with other state-of-the-art approaches.

Key words: depth map; time of flight camera; stereo matching; adaptive weighting match; local weighting filter
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Fig. 1  Proposed depth map reconstruction system
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Fig. 6 Left-right detection and depth filling
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Fig. 8 High-quality depth map reconstructing
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Fig. 9  Qualitative comparison of reconstruction for different methods
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Fig. 10 Qualitative comparison for three-dimensional rendering
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Table 1 Comparison of error rate
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Bk reindeer laundry moebius art  dolls books
JmEpLE " 10,6 26.3 149 19.3 13.1 20.4
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A 4.5 8.5 52 89 59 4.6

*2 HEHER PSNR LK

Table 2 Comparison of PSNR
/dB
Bk reindeer laundry moebius art  dolls books
JmEpLE M 25,6 19.9  24.5 22.5 28.1 20.5
AEpeEtY 271 22,9 247 245 26.4 22.4
A 34.9 359 39.5 31.3 40.2 38.2
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