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Tab. 1 Class representation based on features
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Fig. 3 Graph of local variance (solidblack) and rate of

change (solid gray) with a increasing scale parameter
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Tab. 2 The classification levels based on multi-scale

segmentation
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Fig. 4 Image segmentation results on different scales

(a)scale=160 (b)scale=70 (c)scale=50 (d)scale=25)

R I St 5y F PR 432 By RN H v e 57 53 26
PRI T [0] X G A3 e e B PR 2

HE RO L E R KRR EET =
AR FEIRE 160,70 K 25, X%f b % H jd H.
IR P I L 22 S S A M e RN ST R SR
AR AR ORI B3 T I 2 R RGE R RE
OrZEEmE (181 5), Horr, fil & T 25 R 9 s E
AR P23 18] 56 2 AN L R AT 5 — i X% = 3 R i 2328
ZER(E 62 AN N T X Z RIEZRR DK
B3 R R 200 SR B A CR  AE YRR AE I
IR AN 5 B AN A A AT A A Al
SRGIAFFIRBE N 25 [ 50 P H—RER M+
A LR (K 6bso)

{EARTE R AR A SOR Y Z N B I 4
i ELA DI PP S 2 B X A DI 15 3t ) RS ALE T
BEAE » WL T A DX S A 52 48 o0 B i 7 244 AR



3 25 3 F RO EIRE T I 2 2 UGE B ) 43 25 S8 S b 413
SPOT5 2.5 m&* Al /M
2L 5B B Pansharp B & HHE
|
Level 1
Scale 160 Lewdl2
Scale 70
)
LR AP
Meanlayer 2 A
=124 E SR AR TN B RMIRHR
(Meanlayer 1 9< Meanlayer 4<<
- (Meanlayer 4 83.2
Meanlayer 2) -
=18 Meanlayer 3)
<25.78
2
Level 3
CORE" ) égg (M ﬂzzs ;
2
i—?ﬁ%ﬂiﬁﬁlﬁlﬂ %ﬁwwm \\Ass;grflail
1. 68 <Shape index <1.704 -5 < (Meanlayer 3-Meanlayer 2) <4. | KoKk
Rel. border to 3¥1YHHT
WK =0.3 ( FFpEKkmE )
B 5 525 X 4 MR R A 2 A
Fig. 5 Workflow of landuse recognition and classification in the study area
landuseEC-% RE landuseEC-25 landuseEC-50
A, 5 A 5 %
E E@m_ i} ® L 5@
Ry ik e TH-atsF Mo TR Ao
i =i Hib
' ] ' ]
&= " P =8
()Z REFERRSREGR (b)B—FIRER2S M FRGER (o) B— I RIEAS0M ARG R
[ 6 T ) % 5 4 I RUBE e Ry o 2 8
Fig. 6 Classification results based on selection of the optimal segmentation scales
(a: multiscales; b: scale=25; c: scale=>50)
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Fig. 7 Classification results based on the conventional approaches

(a:the visual interpretation map; b: the maximum likelihood method)
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Fig. 8 Extraction of the storage based on different methods

(a:a false color composite of the study area; b: the visual interpretation map;

c: multi-scale classification; d: scale=25; e: scale=>50; f: the maximum likelihood method)
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Optimal Segmentation Scale Selection and Evaluation for Multi-layer
Image Recognition and Classification

LI Qin"?,GAO Xizhang®,ZHANG Tao"?,LIU Kun'?, GONG Jianming®
(1. Institute of Geographic Sciences and Natural Resources Research , CAS, Beijing 100101, China;
2. GraduateUniversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; With the rapid increase of remote sensing image storage, it becomes more critical for the quick
and effective information extraction from remote sensing imagery. As a widely-used method, object-based
image analysis (OBIA) has been rapidly developed from the beginning of this century, but the automatic
procedure for land use mapping is still problematic facing with geographical complexity. Regarding to the
complex feature contents in the imagery of costal zones, this paper presents a method of optimal segmen-
tation scale extraction and an object-based multi-layer classification procedure. The proposed approach
mainly contains three parts: segmentation, optimal scale generation and multi-level classification. First,
we select the high resolution images as the data source, segment the imagery with series of scale parame-
ters. Then choose the appropriate scales with the curve of local variance (I.V) variation. Variation in het-
erogeneity is explored by evaluating L.V plotted against the corresponding scale in order to get different
types of the landuse/cover with their own extraction scales. Finally, we classify the image with multi-fea-
tures, including spectral, shape, texture and spatial relationship. This paper selects the coastal area of
Zhuhai, Guangdong Province as the experiment zone, the classification results show that overall accuracy
and Kappa index of the new method are better than those of the traditional pixel-based classifiers and ob-

ject-oriented classifiers based on the single-level segmentation.

Key words: local variance; optimal segmentation scale; multi-level classification; precision evaluation



