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Fig.1 Relationship between the image thresholds of lakes obtained by different methods



.08 . + % W

2019 4

3.2 SEISEEEBET L

SEIGTE i7CPU,L3.40 GHZ , N 17 R 24.0 GB it
SHL LAY, A A (e IDL p AR Si B, sy
15 SHARAG RS , 5 B (R e O A B et
N—SEE, X 3 FORES AT 110 41585 fEIt
Hemb L, 3Gt 1A T 1A% 4 S ) A/ N T
IR, P10 215250 AP B (£ 3) o

x3 AEFESEEIRTERR
Tab.3 Time of different methods in

threshold selection process (s)
Jitk: /NI FEoNGELD) RNl
Sk 0.046 0.063 0.052
Ktk 12.752 14.003 13.223
PSS 7.500 8.174 7.878

M3 B B 254 TN GE i Bl R A, A
FEI R, DUETE IR Z , RAREFEI e f o WU A
J1 IDL E A PRS- 4 15 08 R 328 B0 {1, LA R 2 52
HOMET IDL R R0 47 200 5 a2k A0 7 1 B
I, B e IMELAE D R0 i B, )P LU 97
PREACE 2 B B E A PR AG A 1, 33 0 R R I
D TR IEACHI U, AROR A A T AN s Rtk
Mg/ IR JEE R B0 3 e RO BEAEL, — WK B {EL i AT
55 W T5 EAGER 2 000 UK, K L FERTHLK: .

3.3 FEREBEXTLL

T HCEAE NDWT RYSERS | 3 b B (BRI 75
XA Rl s ) S R A S JOKG 2, AR IFFEAE 1S ANATF K
SR L REYLE BT 1 500 AR5 A, 43 B E A A
B R PRI R 5 H AL AR, a4 B (40
A NINE LA P/ S

£4 FRAERBERRBEN
Tab.4 Confusion matrix of results
extracted by different methods
AR S wrS NS RS
B U SN | S S 7, I S |
Kk 654 53 654 53 636 71 707

Bt

K 8 16 7 17 23 1 24
e 42 69 43 68 31 80 111
e 31 58 33 56 14 75 89
= 25 4 25 4 7 22 29
HoAh 40 500 46 494 36 504 540

I 4 AR 707 KRR S, 2k R
FREMIRIEYE 73 & (9 IE B %073 0] O 654,654 Al
636, LA 3 T IE#RA AR REE B K R fe A
(EXUEERE 1) Ui 421 D0 d g 7 EE 5 24 S URJZE K 6 A
1,3 M5 A SRR RO 0 8,7 R 23, BN
KU A I 8 2t PR R AR ORI B 5 111 A
MERAGI R, 3 RO 00 IR R0 5l 69,68

180, ULHA 3 Fpoy vk #k th B T iR IR ME R A B S, (A
AR S R B S BRI 5 89 NI AR 5 4
3 BRI SN RIER AR 3 D 58,56 A1 75 1EEA
BE S KA R 29 Mo sit,3
PO R IE BRI ) 0 4,4 F 22, 1 BB
EX TR R IEWE E R
Z: 08 AL 45 RV 3 b 7 vk 1 52 JBORS B2
(F5) o TEARMFLECEE R A, SEBR A KR T B 5
AR KA A 30 25 505 SR SR K AR B G 6 R L
(EAR N 37 5 SEBR AR KPR TR 70 S K AR B
RS T S92 B S AR KR A ARG 8 s BB B (PR
CERIRART IS IERR ARG R A G R
FUAHAR M IERI A, SRS af DU ) RHEE R IR
feRdn i, AR, BUBTE BRI R B M5 [H U
IR PE A s IR IR 2 PR, XU AR
TERIE S KEE.
RS AEFERBBE
Tab.5 Extracting precision of different methods (% )

EiE8a) AL R XU
TRIER 17.95 19.12 11.44
TRiE% 9.44 9.58 9.85
NRES 86.20 85.53 89.33

VSN ENTE N S AP 7R DV 278
TR ZE R AL AE ArcGIS HERR 43— 1A
AT H LA, 1 3] & WA R S5 mARE, IF TR
DAL 3 B3 B A B0 1 AR 22 i R ] ) 262
XFZEMEL, BT TR RR 2 (R A e R AHL e/ ML ML LB
ZEAH SARMEZE N3 6 Fis . T RIR Y, BB SR
AR KR TR 55 225 T AR 2 0] 1Y 22 e B/, B AR BB
€5 A SRS AR 22 A K, (E
PR 2E B A MR , KRERERIIL T k%

®6 ARAAERBEMRESEERENEELRIT
Tab.6 Statistics of absolute differences between

areas extracted by different methods

and reference areas (km®)
Jrik WK mME O BZEE TPWE Rz
etk 244.70 0.61 544.23 36.28 65.96
K 224.97 0.85 542.63 36. 18 62.67
A 190.58 0.23 353.24 23.55 47.62

2 AR IEAR U AR S S T AR R e
LAl e AR R MU 3R AT 1 K A
RS S AR Z 0] 52 3 I IE ARG SE &, R R )
B4 1.041,1.038 F11.030; 4577 ¥ 42 U W10 1M
USSR 0] (400 A BOREREAR , 02 R AL R
439024 0.997,0. 997 F1 0. 999, X I 3k i) AL E
S MR Z 8 LA RO



55139

BURHE, . TR GF - 1 RR A NDWL 2330 15 {ELUE O EA 05T

.99 .

NE 5 < 5 o 5
2 4 2 4 § 4
= = =
s 3 < 3 S 3
K = =
g 2 g 2 g 2
= y=1.041x-41.323 = y=1038x-39.484 X y=1.030x-20.063
= R2=0997 = R2=0997 = R2=0.999
o 1 2 3 4 5 o 1 2 3 4 5 o 1 2 3 4 5
S MBY(10°%km?) S22 MBY(10°%km?) S HY(10°)km?)
(a) LA (b) RE% (c) AU

B2 AEAZFRBMEARSSEAMROBXXER

Fig.2 Relationship between areas extracted by different methods and reference areas
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A study of selection method of NDWI segmentation threshold for GF —1 image

JIA Yilin, ZHANG Wen, MENG Lingkui
(College of Remote Sensing Information Engineering, Wuhan University, Wuhan 430079, China)

Abstract: Based on 15 lakes located in different regions of China, the authors calculated the normalized difference
water index (NDWI) for GF -1 satellite remote sensing images, and then employed iterative method, Otsu method
and histogram bimodal method for segmentation threshold selection and water information extraction, and finally
analyzed the threshold selection results and water information extraction results of the three methods. According to
the results obtained, iterative method is similar to the threshold chosen by Otsu method, and the difference between
the thresholds selected by histogram bimodal method is large; the iterative method is more efficient; the extraction
accuracy of bimodal method is the highest, and its fitting effect is the best. This study can provide selection
strategies of adaptive threshold segmentation method for extracting accurate water information from GF —1 images.
Keywords: GF —1 data; NDWI; adaptive threshold; water extraction
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