N
_ ) )

A EEE B = 04
o BPER

BRI E P475



FE21EEAHR (25524088 )
2016548168

rRES R HAT
FREERRZIAARFZFERETI
FRERHR I O HATY
RSz AT

RIS EA
RE (PEERERZER) 1255, 990
HAEBEATIMEER CNKIZF £
ErhhR, FRTUSIEXERISE(FRAR
B, ATUERBE R BAE
H, FREAS, REITE, FEHEHE
VARt 750 (e -

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.

PIDBEBAF B

Fl AT RiE

AR (19965617 )

EEBRM PEMFR

EDBRE PERFRERSH TR
TEEREEER
RN IR STt B AR

 #®

wmiELIR (TEEREEZR) BELRERS
HRBYEFE 1b=9718(5/4

HB #® 100101

BFEFE jig@radiac.cn

B i& 010-64807995

P HE www.gjig.cn

FEEEWENE RPIA F503615

B2 R 7 t=RTATE

T 18 =ESHEE

BMRT PEEFEPRZERERAT
(HBBERE: JLR399E4E #B4R: 100048)

ENRIZRT JLRRMEEDRIBIRAT

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

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

P.O.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.

CN 11-3758/TB
ISSN 1006-8961
CODEN ZTTXFZ

ESMEITHS M1406
ElFR S 82-831
EREM 60.007T

© Hh[H K5 KB AR RABUITAT



2016548 215 %48 (2524088)

DEERER R B )50

Zhongguo Tuxiang Tuxing Xuebao

BG RS EEEZ RIENWRELRA
ZSEEE, TOEEFF, ZETRD fanrasceeeereenrerre e 405

ERAIEFN RIS
ER BIE N 55 RAY E 48 RANR B X
EEEE, *B;’;{, gﬁgﬁt .............................................................................................. 416

FFEStein-Weiss BT R 2L - .
MRS M BB (F434 HHENERE

m) SRR =R =B
TR, REE, XUBTR N -teereecrecnrnrnninnnnini gl Mo ceiininiii.. 425
EFERLE
FFEStein-WeissETERE M RAISEMEHE
AR, FERHE, ZENIR ciiiiiiiiiiiiiieeeeeiiireeeeeeettreeeeeeettba e e e e e e taaeeaaeeanaareeaeeaaaraaaaaeas 434
MERFEGNNEREERES
BEZEZL  FINIE, FEEE coevvrevrernrrvnrenrennmennenneinriireierineiireieernen et s et e e e e e enaes 442
B RER LR
*U}EﬁMODIS*SGEEWL‘I‘#JEI%E?@XEMH%TE%%&
BRTHE, BRIKEE, ZRE, BB cooeeveeiri i 451
- 'F?LSAR%SZS‘EB?E%EEEE
FAMODISEEMAIN T spn 0T, 4965, 2, BB eerreerrenrersensnnssnsnssnsssnssensssnssensin 456
EERBXIFENRSH (%
451Mm)

F8EEE/UTRITSIHEFASNEE
BIEFINPERGEEEA

BB TR, BINEIEN] oo A W 464
BUEFRIFRIEEMREY B
FiR, BER, 20, FIEE, XU oo e 475
ZREBESHEGRHRESE
BRENRE, BKTUE, ToPH, U5 cveevereerermeeeresmenenriseess i e s 482
RSB EEN E AR R E S BT A
METRE, Z5H2e, FEEEAE, THTREE o oeereerreerieri ittt 490
REHEFRANE FIREE LR VTLIRKE
BEEST | SEEEC, EEAN, SBEE IR oveereeeereereeseenrenests s Mreceeenieien e n) 499
ZMA X BN ERAIBRIEFIEMEET
BN, KRR, AR, TEBBNI eeeveorereerermeeemereeeeseseee e s e e seeseene s se s e e e 510
FEFINRIERGEESE BB X FRROER RERIAE
7%(56464) Z20H, B, BKEEER cveeoereeeeereeeeerreeesreeeesreeesrteeessreeeesseeesseeeesnseeeasseeeansaeeenreens 520
iRERRENENE YRR
BT, T, SEBLN cooveeereereeiernrnennnenneeeeseseneseesoflos s 527
E+—EEEBIEASREZEALIN (IGTA2016 ) ERGEL oo 532

© Hh[H K5 KB AR RABUITAT



Volume 21, Number 4
Published April 16, 2016

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

New 3D vessel segmentation
algorithm using the Stein-Weiss
analytic function properties
(P434)

Estimation ofthe Yellow Seaand
East China Sea hydrographic
parameters based on MODIS
data(P451)

Singleimage dehazing algorithm
by feature learning(P464)

Review
Survey on convex energy functional regularization model of image restoration

Li Xuchao, Bian SuXuan, Li YUYE «-+«--veeeereemrenienniiiniiiiiniiin S 405

Image Processing and Coding
Image compression sampling based on adaptive block compressed sensing
Cao Yuqiang’ Bai Sen, Cao Mingwu ........................................................................... 416

Computer Graphics
Cubic trigonometric pseudo B-spline combining multiple characteristics
Li Juncheng, Song Laizhong, Liu Chengzhi ................................................................ 425

Medical Image Processing

New 3D vessel segmentation algorithm using the Stein-Weiss

analytic function properties

Wu Mingzhu, Wang Xiaochan, Li Xingmin-««...eceeeeerreeiieimnianiiaiiniienie e 434
Time-reversal based reconstruction of intravascular photoacoustic images

Han Duoduo, Sun Zheng, YUan YUaN ««--ceeeeeeriiniiiiim i 442

Remote Sensing Image Processing

Estimation of the Yellow Sea and East China Sea hydrographic parameters

based on MODIS data

Shen Erhua, Zhang Yongsheng, Li Kai, Wang Junchao:-«-------eeeeeeiimiiiiiiiiiiii 451
Downward-looking 3D SAR data surface reconstruction

Li Xiaoyang, Zhu Haijiang, Hu Wei, Li Wei, Tan WeliXian -cccceeeeeerrreeiiaiiiiiiiiiiiiiiiiiiiiiieeeee. 456

Column of GDC’2015

Single image dehazing algorithm by feature learning

Mai Jiaming, Wang Meihua, Liang Yun, Cai RUIChU -+t reeeeereermiiiiiiiiiiiiiiiiiiiiiiiiiiiaes 464
Color edit propagation by efficient resampling

Wang Dong, Zeng Jiasheng, Wu Jinzhong, Du Junyi, Liu Caixing --«««+«eceoeeveeiueiiiiiininn. 475
Multi-scale feature image interpolation based on a rational fractal function

Yao Xunxiang, Zhang Yunfeng, Ning Yang, Lit Yifang -«««-«««--ceseseerreeneennieeniennnianiaenn. 482
Recovery method of compressed sensing signals based on quadratic

convergence regularization with a smooth function

Du Zhuoming, Li Hongan; Kang Baosheng, Ye Feiyue. -« --cuueeerriiiniiiiiiinnl 490
Solving geometric constraint based on the interactive update mode

quantum genetic algorithm

Cao Chunhong, Yi Rongging, Cao Hailong, Han Chunyan --«««««-ceoveeeeniieniiniinienieeinn 499
Cubic clipping method for computing multiple roots of polynomials

Chen Xiaodiao, Zhang Yubao, Yang Chao, Wang Yigang ---«««.cceeuueeeriminnniiiiinniii 510
Quadratic spline interpolation from the integral values of successive subintervals

Wu Jinming, Liu Yuanyuan, Zhang Xiaol@i-«««----««««+++++sseeusieetnasbineeeenniiiiiiiiniiiiens 520
Design of a ruled developable surface through the line of curvature

Li Caiyun, Xiang Xin, Zhu Chungang .......................................................................... 527

© Hh[H K5 KB AR RABUITAT



E-mail: jig@radi.ac.cn EF'EI%EJE??E 527

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

hEESFES: TP301.6; 0241.3 XHkFRIRAG: A XEHS: 1006-8961(2016)04-527-05
35 AR Li C Y,Xiang X,Zhu C G. Design of a ruled developable surface through the line of curvature[ J . Journal of Image and Graphics,2016,

21(4):527-531. [ Z=28 =, T0T RGN . IE(E MR L 0 Bacm ol @it (], b EELEIE 4, 2016,21(4) :527-531. ] [ DOL: 10. 11834/
jig. 20160415 ]

1 5 4 ) B LT TR A

ERT, I, AEW

LB TR SR X R e, BE0 1242215 2. REEM T R=A R Rl2Abe, RifE 116024

B E: BE HREAER O U R JE I B AT, A 3 B R R R T nT e
T 1 78 P e ] B A B P B — S T, RIS S T AR AR I AT TR 45 % il b - 4Rl 355 i 3R 2k T HL e )t
WEGE TAEE DRy e, 418 1 — (e SR 2 10 T e i TR i 05 3, OF it — K e I B g B . 773k R
Frenet FRA8 7R B SUIHT A REZR AR 2 Ay T st 3 2 L2 K% ol A7 ] JR F) SE 28 2% 1 , 49 2 1 80T A B AR B0 A 1Y 5%
F o ISR R BRI T AIEAR . SR 45 m T LAGS e fhZ S 32k ity B0 T Ji iy LR k5, AR vl
e T THT 532K G TR DA 1A 2 i) £ U 2 T ) FEE A IR 45 T P AR B S B R 5 T
A R, LA SRR 2T EADUE T T — S Bl 2, 0 0 BB R &t R A 280 . g8t R E PR 7
R T AR AR A AT e gy AT ) BAACR KT 2 IR BRSSO R AR

SR SREAA] « 1] AT 5 TLCTHT 5 Frenet 128 ; i <4k

Design of a ruled developable surface through the line of curvature

Li Caiyun', Xiang Xin', Zhu Chungang’
1. School of Science, Dalian University of Technology, Panjin 124221, China;
2. School of Mathmatic Sciences, Dalian University of Technology, Dalian 116024, China

Abstract: Objective Line of curvature plays an important role in differential geometry. It is a useful tool in surface analy-
sis. A developable surface is simple and frequently used in surface modeling. Many studies have investigated how to find or
compute the line of curvature from a given surface; its anti-problem is rare. This paper presents an approach of designing a
developable surface by interpolating the line of curvature and applying it to surface modeling. Method The Frenet frame is
employed to express the ruling of the ruled surface. According to the necessary and sufficient conditions of line of curvature
and developable surface, the equations that satisfy the ruling can be obtained. The developable surface can be adjusted
flexibly by introducing control functions. Result The paper presents the concrete expression of a developable surface. The
necessary and sufficient conditions are analyzed by classifying the developable surface. The method is validated by two rep-
resentative examples. Results show that the method is suitable not only for general parametric curves but also for piecewise
parametric curves. Conclusion The concrete expression of a developable surface is constructed by interpolating the line of

curvature through a constructive method. The proposed method is efficient and convenient, as verified by several represent-
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ative examples.

Key words: developable surface; ruled surface; frenet frame; line of curvature
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