'
| N =
A 4 4

JOURNAL OF IMAGE AND GRAPHICS

FD: PERFRER S SRR
bR YR S RS




SIS SERG BTN
(81012/)

o |
Zi@iEHaar-like B E SR
%3 BiRIRIF($1038®K)

BRIRRE TR FBRGTRORR AL
LHl(%1062m3)

2014578 $£19% 788 (25521900 )

PEERBEFF R

Zhongguo Tuxiang Tuxing Xuebao

FTEDHS B S IR R R

AEREE, XiE

ERIEF 5w

ES7 5 0 SM B DR mER
HEY, FLB, U5k, IR

LytrotBHA A BRIRIE S BXESG A

FEI3ZEE, HREEEH

SIHERENER TR

MK, MR, NS, TR, BE
ERIEY WEEXEGIRRIEE
THEHR, HEE, BAE, #E3

Bl rFnRz!

Pl R IRAOTURMED T

EkER, ===, B

ZiBiEHaar-likefFAEZ R~ HIZ > BiRiRER

SO, BUEM, AE

EEBINEABEREINEHEN
MBS, TEM, =, £F, FEE, UEn
4 R R TEAYT RS

RES, =28, =RiEE

iHEERE

RIEBETRR ST BRETRIRR AL HI

Ehils, BFHF

T T34 RIS ] TLKED

REHAISE S 1858 TSt

MEftiRIENE B3R ARREI D

XM, £F, WSE, BF

ERE SIS

y FERRZE |

B AR RIER B RANPF AR BT %

BRLE, KiNE

AR A0 E NS B EIS AR B R BT BFRER

—_ =] =5 e b P o]
FEih, BFE, w2508, B

F2REEEBEFKSFARNEE
MERIREFR AN B R B EMBIREIR R AL

KM, B

BRGSO EN GRS E

EEE, SR, sl

HiRX
...0985

0998
1006
1012

1021

1031
..1038
1046

1054

.. 1062

1068
1074

1085

1095

1104

112



Volume 19, Number 7
Published July 16, 2014

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Multi-feature fusion-based
image morphing(P1012)

Multiple instance learning
based object tracking with
multi-channel Haar-like
feature(P1038)

Fast caustics rendering by
photon beam tracing based
on virtual vertex
transformations(P1062)

Review
Review of spectral printer characterization
Wan Xiaoxia, Liu Qiang

Image Processing and Coding

Reconstructing image local regions based on directional derivative of a field
Ye Xueyi, Qi Zhenzhen, He Zhiwei, Li Wangbing

Light field image rectification and refocus method for Lytro camera

Zhou Wenhui, Lin Lili ) )

Multi-feature fusion-based image morphing

Xiao Hongguang, Xiao Shugen, Liu Jing, Li Chunpeng, Chen Lifu

The fingerprint enhancement using filtering combined with spectrum diffusion
Bian Weixin, Feng Jufu, Luo Yonglong, Xu Deqin

Image Analysis and Recognition

Robustness to noise of central projection transformation
Huang Yongdong, Li Sansan, Yang Jianwei
Multiple instance learning based object tracking with multi-channel Haar-like feature
Ning Jifeng, Zhao Yaobo, Shi Wuzhen —

Adaptive outdoor road detection for autonomous mobile robot

Du Mingfang, Wang Junzheng, Li Jing, Cui Guangtao, Fang Jianjun, Cao Haiging _

Action recognition using hierarchically tree-structured dictionary encoding

Zhou Tongchi, Cheng Xu, Wu Zhenyang

Computer Graphics

Fast caustics rendering by photon beam tracing based on virtual vertex
transformations

Li Ruirui, Qin Kaihuai e A el e R T
Visible watermarking for three-dimensional mesh model in two views
Lu Chen, Zhu Changqging, Wang Yuhai

Virtual Reality and Augmented Reality

Construction of lightweight three-dimensional tree models supporting personaliza-
tion editing

Dong Tianyang, Ji Lei, Liu Siyuan, Fan Jing, Xiong Lirong _

Remote Sensing Image Processing

PFA imaging with range migration correction by compressive sensing

Duan Huajun, Zhu Daiyin o o o o
Active contour model based on edge and region attributes for target contour extrac-
tion in SAR image

Wang Pei, Zhou Xin, Peng Rongkun, Fu Peng

Column of UCIG'2013

Eye tracking based image quality assessment database and visualization method
Zhang Yun, Mou Xuangin ) ) ) )

Regularized non-negative matrix factorization method for image tag enrichment
Xia Zhaoqgiang, Feng Xiaoyi, Peng Jinye

0985

0998

1006

1012

1021

1031

1038

1046

1054

1062

1068

1074

1085

1095

1104

1112



1062

E-mail: jig@irsa.ac.cn EPEI%&%?TE

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

hExE 5% S TN301 ERARIRAD: A XERS: 1006-8961(2014)07-1062-06

35| H#&3: Li R R,Qin K H. Fast caustics rendering by photon beam tracing based on virtual vertex transformations[ J ]. Journal of Image and Graph-
ics,2014,19(7) :1062-1067. [ Z=%ii%i, Z2 00 . PR i SO G T MU A AR I L], v B B R BB 2541 ,2014,19(7) :1062-1067. ][ DOI: 10.
11834/jig. 20140710 ]

PRI R THL AR S F RS B 45 85 45 )

NIl
AR, 2N
BREKFITENRE S H AR, L5 100084

B OE: BRI EBRC e BSEIRIE S i R R o . R R GPU BER, I T IRHR 4G T
ST R R A T TR RCRAE R, 2 AR R T s IRIX — PR B AR ) 5 S S 3 S
A 4 —Fh PR 2 il AR IBICR I )5 5 (VOBPBT) o Fi% 205 HE B UCE TG 7 AR WU 1 B RS, 4t il ik

Wi R A AR =AY, QIR R Rk, SR SIS SRR AR SCA RIS R AL, v LU L YR A
AT BT, REBE 3% BRI AR HIOSOR , IR AT LUA B2 B2 fil e e . 4518 A SC VOBPBT J7 ik e vl 22 B it
FEMLT B ALK | R H00 3 Y 45 I FH 450080 HL A — 8 1 SE FH AL

SRR ARHL CIRIRER G BL ; B YA GPU

Fast caustics rendering by photon beam tracing based on
virtual vertex transformations

Li Ruirui, Qin Kaihuai
Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China

Abstract: Objective Caustic rendering plays an important part in the research of photorealistic image rendering. Based on
programmable GPUs, image-based photon mapping renders fast but suffers from artifacts caused by sampling and computing
approximately. Method To overcome this drawback, this paper proposes a fast method called virtual object-based photon
beam tracing (VOBPBT) to render caustic effects. VOBPBT originally defines the photon-path map and then constructs the
map. It also presents a way to find caustic triangles in the photon-path map and splat them onto the caustic map. Result This
method can recursively render reflective and refractive effects as well as high-frequency caustic effects realistically in an inter-
active speed. Conclusion VOBPBT is useful in interactive computer-aided simulation, computer games, as well as virtual tours.

Key words: caustic; beam tracing; photon mapping; virtual objects; GPU
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