2013 4

— M
[{e]
o=
23
O
om
1n
NJI
0wz
Do




000000000000

g o
TLIEELT
-7 Y
\PIZ) 1R 2 (R 7 %>
) RIZ)T/ X
Zhongguo Tuxiang Tuxing Xuebao
201348 ¥$18% F4H(RE2045H)
= /N

LRk
iﬁ$ﬂﬁ%%ﬁjﬂ@?ﬁk*ﬁ@“&*é§i@ ................................................... ifFﬂ%? ,ﬁ%ﬁﬁ, 55]7}(‘],[%(359)
B {5 4b 2 AN 4R A
TP 322 Gk VG i 25 i i b AR08 S0 20 ) 14 700 A SR A LR oo Ew IR, XIS HIAR (368)
JNPE S HLFT SHA-1 AHLE A I IRLTE LG IR - veeeeeteresees e e e e e e et 25 el Bl , Bk 28 3% (376)
B & HrFniR 5]
HF Haar S0 AAELE AL BRI 0 BRI <vvveeeeenneeeesnee e oo ie et TR, SR (382)
ZRPAREE SR T RINREEL e BN, FAE K, SRR, XIHE 6, 2RIk (392)
HEMERE
KA BITEL I ke AL 2B oveereereeee e, W, ME e, TR, /I8 (399)
=) Bézier BT TUATZISRIEAS  «ooevreeeernreeeeite e ettt B4 (407)
2R E R E
T [ 24T 55 BB IR AR TR AP GHITAE woeeeeee e E B AR, Bk (415)
SR FH o TV — A K A 5 U S A T S (R A AR - TR, B, AR IR GIR  BIRE AR (421)
HiER(E B A
L2 L (4 A50TR 11 AR T B I £ wovvveeemveeemeseseniesiii WA, E i, DU, 3R 20(429)
o TR I T T PP W TN 2 250 (436)
“$9BERETTENEREAR" TR
AR STET FAE A HE X FRUCHCERDFEE F A oeevveeeeeeeenes FEIRIE B L ZEGE I , SRAESC, TR 40 (442 )
T BN B TR L FIIIBIZE e veevrrmme e e KA P, B R (450)
R PR T AL B IR EE UG TG AL, +vvvvveeresersnnereeeessinineeeeesiiiiieee e, TS, XL, 05 (460)
SVIKIRFTIZFIREIG]  veevveeernreeemreeeone et e et Rk Bt I (467)
I M AR TR R DR R RN BR wveeeeeeeemeeeiees S IR, B, IRAPRL, 15T (476)
%,t@ Bﬁ:%@ﬁ/}%%*%ﬁ(?ﬁiﬁ%ﬂ ........................................................................... %j‘ 3

© I B R BT AR ST A



Journal of Image and Graphics
( Monthly , Started in 1996 )
Vol. 18 No.4 April 2013

Contents

Review

Survey on pedestrian detection technology for on-board vision systems «-:+eeeeeeeeeeens Xu Teng, Huang Tiejun, Tian Yonghong(359)

Image Processing and Coding

Highly efficient information hiding using SMVQ-compressed images and variable length coding

................................................................................. Wang Lingfei, Pan Zhibin, Deng Xiaoman, Hu Sen(368)
Image compression and encryption based on DWT and SHA-1 = «eeeeeeeeeeemmniiiiii., Li Yuanyuan,Zhang Shaowu(376)
Image Analysis and Recognition
Vanishing point detection of unstructured road based on Haar texture —«+eeeeeeeeeereeeeininnns Wang Yongzhong, Wen Chenglin(382)

Counting people in various crowed density scenes using support vector regression

..................................................................... Qin Xunhui, Wang Xiufei, Zhou Xi, Liu Yanfei, Li Yuanqian(392)

Computer Graphics
Fast algorithm for finding the k-nearest neighbors of a large-scale scattered point cloud
........................................................................... Yang Jun, Lin Yanlong, Wang Yangping, Wang Xiaopeng(399)

Shape modification of triangular Bézier surfaces with geometric constraints ««-e-eeeeeeeeereeeeieiaiii., Chen Jun(407)

Remote Sensing Image Processing

Optical image quality grading assessment orienting to surveying & mapping mission requirements
...................................................................................................... Wang Yu, Shi Hongwei, Hu Wenda(415)

Automatic and high-precision extraction of rivers from remotely sensed images with Gaussian normalized water index

............................................................ Shen Zhanfeng, Xia Liegang, Li Junli, Luo Jiancheng, Hu Xiaodong(421)

Geoinformatics

Generalization for point features in risk mapping of natural hazards based on layer constraint

.................................................................................... Pan Donghua, Wang Jing'ai, Jia Huicong, Yuan Yi(429)
Extension method of stencil shadow volume ««eeeeeeeeieiieiiiiiiii. Cao Xuefeng, Wan Gang,Li Feng,Li Ming(436)
Issum of Chinagraph’2012
Fogery image blind detection by asymemetric search based on SIFT

..................................................................... Du Zhenlong, Yang Fan, Li Xiaoli,Guo Yanwen,Shen Ganggang(442)
Visual perception based image and video abstraction ««-«+sesseeeereeiieniiiiii Song Jie, Xu Dan, Shi Yongjie(450)
Local linear model optimization based grayscale image colorization —«««+eceeeeeeeeeeeneeiinins Li Xujie, Zhao Hanli, Huang Hui(460)
Motion deblurring based on image segmentation ««-«-s-eeeereeemirmiiiiai Zhang Lu, Sheng Bin, Ma Lizhuang(467)
Fast illustrative enhancements on volume rendering of cerebral vessel

.................................................................. Wu Tengfei, Luo Yanlin, Tian Yun, Wu Zhongke, Yan Jianping(476)

© I B R BT AR ST A



18 % 44 1) [ B % BDE 244 Vol. 18, No.4
2013 4£4 A Journal of Image and Graphics Apr. , 2013

REESHES: TP301.6  XEktRiRAE: A XEHS: 1006-8961(2013)04-0421-08
WICEI A b, M, 258 01 SR BB . R TR T E — fh K M s B B AR T O (RS A AR B () ). P B R BB SR
2013,18(4) :421-428.

XA SHT A — LK HEH LM
iE B 52 15T Y A5 i HR BY

%E%] HAW', EHA°, BelK, HRE
R SR RBT, s 100101
s PR RERE ENNIS, ARAR o0

B = PR AR B K BRI A A ARG SR B K M Bt B A A5 D5 T B A AR R
AT A SR 32 80 = K I RBIRE RBLBIA S 1 TR, R A8 FHPEA B . L Landsat T
18 SR R B 8 I — 22 57 K8 B (NDW) T30 ) Bty I, 7 O '%Hﬂ%‘ﬁﬂﬂékmﬁﬁb%&(GNDWI)%
WG K PR AR , A FE KRB SRR S b ORUETTIA SR A I 22, I ik DEM A B S B30 7 HAB T4 15 Bl
FeBi o A AR AL IR DT A AR B S I A S 0 %%EEU%,1Z7TY£I§‘%Tﬁbﬂg%ﬂiﬂ‘ﬁ%‘&zﬁﬂ’ﬂ‘(ﬂmﬂ(ﬁi{ﬁ/mﬂiﬁ
FI SR HUL b ] A 20 BR B A5 B HOIR A , T RERS 1 B4 A TrT it 42 HORS 2

SRR A RS B 5 TR S B Bl AR AR AR s KA B

Automatic and high-precision extraction of rivers from
remotely sensed images with Gaussian normalized water index

Shen Zhanfeng' , Xia Liegang', Li Junli*, Luo Jiancheng', Hu Xiaodong'
1. Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Bejing 100101, China;
2. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

Abstract: The accurate extraction of rivers is important for survey of water resources, time series change detection on water
usage, assessment of large-scale water conservancy facilities, and so on. The general methods of river extraction are diffi-
cult to be applied widely because of the disruption by clouds, snow, shadow of mountains, and lakes in remotely sensed
images. In this paper, we propose a new index calculation model for river extraction, which is based on an improved water
index, named Gaussian normalized difference water index ( GNDWI) . The model can remove the interference factors
effectively by the aid of a DEM. The experiment for the extraction of Ili River from Landsat images show that the new model
can automatically and rapidly extract the river in very complex environments. Furthermore, shadows and other useless infor-
mation can also be effectively removed with a high accuracy.

Key words: Gaussian normalization; high precision; river extraction; digital elevation model (DEM) ; water index

I fs B #3:2012-08-15 ; f& [E] H #7:2012-10-25

B : IR EEARVIT R R (863) 5470 H (2013AA12A401) ; [ ZFH 4% 112135 H (2011 BAHO6B02 )

E—EEB G (1977— ), 5 RIBFSE 5L, 2005 45T v FERbF e 98 U555 R BR A5 B 2R 5 1) 50 o i S 00 8 AR AR I L 2 0, I\ g3 JRk
SARME BRI b7 A AT AR T AE . E-mail ; shenz@ irsa. ac. cn

© i H K% KB AR AT A



422 [ B 4 R 224

518 &

WWW. cjig. cn

T

0 3

SRS ALLOY QU & o NS AL L) SNERSIE 3
(g — 00T B P 25 K ARt e o A B 6 S 1 2
WSS SR [R], 75 T S AR 1 1 22 Sl LE e
WA, A i R AR T AR A, BRI ok T 7 AR S
BB IR R SRR I T B W TR
s J R TR B 0 S 550 R, 7T 132 1 T K
VAR EEA SR L R, KR TR A AR
AEAE 4875 4 BRAE A R i A ML A i 48 s )
T LIS WA Bk | DX dal ks 7 £ b 2 A 1 e A ) 1
P, BRI K AR A L0 1 20 s G R i AL
i

TEAKARERIRO 7 187, KRR AR Bk AR TR, T LA 43
HIET AR Y SR TR RO E D
FPEBIRR ., SR T R R R T M e
BT RSB AR oK PR i 43 2, HC R BT
S4BT AR [ i 7 AR [ 0 B T 2 BB S S R i
FEAE U A5 7K A B 3% R 0L B R AT 52 B
SR I R LA T B 53 AT, T KSR
FH B2, BT — R PRI R B SR ; et
F T AR TR 28280 (1 7K AR R [ S0 S 4R T e B
R AE AN (5], DRI AN EAR G B0l 44, 1) L B
T25, Tt B 2 S IE B B T 3
ZE R AN M R I T MR SR TG Y
7 RS PR bR TR0 i, R
3 1 AR AE AN 7] 3 B 19 B S R AE , # HH 7K Ak ]
A b0 52 SR X S B B A B B, D3 3
I AR A 2% S T Ao B AT 45 X
S FG AR BRI R AR DT TS 1 — o A 28 10 428 6
N XA EEAR R T AR5 2k U0, A Rl it —
YA G5 S B 22 R AR K 1A B B S
PP AL, (B0 TR MR 4R IOR B A 2, L B
R 4 F B 7 AT SE . BT R RIRTE 2Ot
YR SRR b B U AR, McFeeters 32 )9 — k25 5
IRARAEEC(NDWI) M 0 000 ki ik 168 1F 0k Be L 4 4
B A U — £k 22 S K PR 45 0 (MNDWD) ') Ouma
fiE NS5 BE AR BOR R T KRR B Wt 1 R
H SR TR K PR T A (EWT) 2500 86 7k (A 1 40
SETE R 28 3BT R Al 308 3 i 3 1) ) 17 B
B ST, AR RE % 5 f R K A B S
1% L (R BUREAE R i 7T A 80 5 HoA AR K

PS B g R

SR, LA AR 5E i SE LT 41 2 DL AR T Y
WK A IBCA 51, 115 % 13 00 228 S5 15 v T it 2
WHIRTF A Z . BRI, 51X Landsat SEAR AT H
SR i JBC ] 80 1 SR P i 307 05— A R A9
( GNDWI) ATt $ H ) SR A6 28, o8 T I 4 B
WP —RINNR—2= IKF R 72
T RER TR IR, ST AR N B B AR
AR HL

1 GNDWI i+&E XA B 3h#2 EX

[T K AR AR L, T H R AR AR $E R EL A TR
BOXERE , X2 R 1) R E G A R RN IE
IRAT BB T A BESRtR: 177 2 22 B0 A AN I A K SR 2k
PR} 2 08 dh R, i ELAR 7T RE H 0] R GE KR
S PR T S 0T A A A5 5 N &2 4%, Jo vk N SCEk
(12205 B AR BGE B 2 ) Il i ) 7K 2
A AR, A KR e AR BEE B R AR S 15
Wi, BN FR o PERGE GG 5 2R 150 LRI %
TURNE RS2, S B0 AR oo G 1 [ )& 2 Fifi A% T
Sk ) 25 S PRk D[R] — 0] 3 N ER O 2% S pE 1
R BT T R AR M S 53 ) Y AR G
PIRE G Z NG T = KSR E R
M, 17 LG 52 i R RE BRI 9 R B Hp A R R AR B
R IG I TR A SR P B R . At
TE R B 1 38 JB AR AL BT 54 7] ARG i 2 B R
MRS T, 42 1ok GNDWI 7E 47 0] it 42 B %) 38 3k
FETRY | FF A A S IR Aok R e X Y 9 i Bt R A Y —
ZHNTRHE——= VKE KRB B T 2
Frrge. B RE T s S A s R
B TRARIA

EE 1 Frs B s B BGE f v BRI H T
AR EANFEMGITR s (s BN, B N T RS
FIERAT B, P i 5 B AR I AE A AR T8 50t
77T (NDWI 5 GNDWI) |, 35 5% S R 935 10
st TR T GNDWI, 4% b i ki
= MUK E G BB A B T /K (A B el 31 v, o]
4 Bh NDWI K 4345 5 vhok 4R X 42 14 T2 1R 38 i
Tk T = 5K EAG BB 2B, FE R X 2%
T AT S BT R T AR R 2 R g
HA K S 5 LR 2 88 T A5 8, o — 2Ll R H
LT DEM (I B8 i e 9 T REAR IO, 1

© I B R BT AR ST A



54 1

Vi, 4 R RIS — Al K i RS 0 SR BT O AR 6 £ 423

LA SHE XA 3 4 T A DX 30 A BR 4], 56 BB S TR
A PR IGE FE o 7 58 BRI I 2 (1 B Rk 2 T
Ab L, DEM %ifls sk 2], H0H e k55 ) B Rl L,
Ao e T LS B A s, IF HARIE T 2
O Z

GNDWI 5

A
2
E

LER

IKARBR AR 731

PN/ PN

4—)
DEM{%ii R
A A

USTESTE 2N

L[] He At
KRS

BT A R A A BRI R AR A

Fig. 1  Technique work-flow of river automatic extraction
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