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Review on methods of spatial structural feature modeling
of high resolution remote sensing images

Qin Kun, Chen Yixiang, Gan Shunzi, Feng Xia, Ren Wenli
School of Remote Sensing and Information Engineering, Wuhan University 430079, China

Abstract: The high resolution remote sensing images can provide detailed ground information, and they have complex spa-
tial structural features. Effectively describing and modeling them will play an important role in better realizing the tasks
such as image interpretation, object recognition and extraction, scene understanding, and so on. This paper firstly intro-
duces the concept and properties of spatial structural features, and divides the spatial structural feature into three levels:
pixel structure, object structure and scene structure. Then, a systematic review on recent development of spatial structural
feature description and modeling methods is presented. The review focuses on the basic principles and research status of
these methods, and some advantages and drawbacks are pointed out. Finally, conclusions are drawn and future research di-
rections are discussed.

Key words: high resolution remote sensing image; spatial structural feature; feature description; feature modeling
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Fig. 1 Spatial structures in different levels
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FRIREST  EH 2z B H] T R AL B 43 B AR 22
G Li ek MRE (R RHLILSE S 1 B 1k 7
Tz SR ARIBISE, IFH MRE (153 11324 Tow-
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level i1 b FHAL 45 G52 it TEMR BCB 4 1 3 2 A6 )
FGL (optical flow ) Zb3, = Z R T80T K Ja &8
SEMIFFAE s 75 FUZ high-level (95 Fl434% HARIL L 5
P HARE AT (pose computation) , FE ] T
BE—A~ BAR (80375 ) BYRHAE s 2R 2 1] i1 JLAA]
) P

AT LEAE S MRF 3 i 22 i 7 T 5 40 08
TSR, oy F AL T A N T H AR (5K
I B ) o0 22 6] 1 AR IR 45 4 06 2, OFE— 2B S
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PN 55 o

TEAZIGIZ IR, Lorette ™ % & T 150 J5) 5 45 44 14
ik, HES 8 J7 [l MRF B 46570 4 250
FAFSCIGEHPERAE , R % RRAE ] 3 — 2 SE R R
AYPRER AR b T A B B B Tso 28 AT SR T
MRF W58 T #4500 1T S0y K05 1, %07 W Ae it
MRF #EAI AR I bR SCZ5 #5666l /N
P BRI R B30 428, W TR G TC R %
&R SCE B, B T 4026 rh g i ROT 0 B4
Zhong % NN AE HEAT R M SR 3 T DX A A 43
BT T 3R IS4 A AE B AN [) RLBE (025 () 25 4 15 4L
HBIASIEREHL (CRF) SRl 43X £ 2 ] I 454
{58, A S U X R 5 Zhang 258 N 4R T
B B ANAL 9 MRE 55250, A58 07 S0 515 10 Ja 2 1) 4%
FR R R B I B FRAR M2

TE BARE U, EHA N AT 8 2 51510 728
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(4TI As ] 56 28, S B ARAR B 73 26 1. A K
s N FI R MR S8 5 20 54500 11X sk 1y 25
[AIIE 4B 3¢ &, 52 Bl QuickBird 5% 1% A9 1 H 42 L
Katartzis5 A\ it i} MRF 5950 e g 466 57 23 52 4% o
3D HFMIHEIT (LB Z A 454 5 2, I8
JEURALI 28 S s SEEH 3D S I B

MRF AL AT FEAGTE 2 U R S04 # , i58
BTE HARZUCEARL H AR B9 3L 08 H O R, LB LY
CHnES FGE B ) MR IR, HEAT AR ZE H L
TR 5 B 7 1 L RN G s A,
A7 B MRF DL SEBREE T MRF (B g2 . 7E
BRSNS, — 2 H 5 H A 1Y Gibbs 43 A %
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A (AR IR EAT 45 & AR K
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PR B I e 2 R ) 30 S A M A5
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T MRF, A AT DU R D0 3R A3 48 ¢ &, i m] LA
B R IR A R . — B G = (V,E)
KFoR, W ve VAURERIILE, B (v,,0) eE
RERITER v, Mo, ZIAIRZS AR I AN e =
(v;,v;) € EX B —HUE w(v;,0,) , HI T FRER 2
HSCR I ERE (K 4) .

o ¢{°

B4 A s R s A
Fig. 4 A graph with its nodes and edges

XFPA R ER TR | B 25 7] ¢ R 2 A
] 0, st AN TRl B L 454 . AEIR T2 IR, AT LAY
ARG T L, H T N O AT R
RN 43 B 7 v B T /M 5K A (minimal
spanning tree ) [ 77 vk | BT R IS Oy ik A
ZHT E M EAG B IE T 28 Sk [45 ],
X T o B B R, A AR DG I 2 T BT 1 )
71 N LT X T PR (1 T 1) 6T 52 14 786 4%
PEREIBGE B BT LT T RERIEE .

X T B 0 N B AR, BREH R AR 4 LA
SR RIS PR H AR iR o SRR C &R A
I bR A S5 R ASERY 3 78 235 Ay A X TU1) 40 4z ) e
B2, ARERMERIBIZA  Kim 25 7 (P P ok ot
FOE SV 254, S I 40 B T 9 6
N B HHD O Z2 %0 B T Y 301, 3 3 i3 — 25 1
R 5 HAIE , S TS SR SR B AR BRI
Inglada 25 A" (i P 23 1) 4 BHHE AR A 40T 186 43 B R
ISR, 1 SRR T 2 R4 8], SRR &
PEC R B (ARG ) Skt X 3 i) 25 18] N J& 7 5C R 4T
Fak, T SRR TR I X, 1 i Ik
{02 X 4 1% 2 7 B (region connection calculus) 3¢
F i E D AL S RAL S A5 H AR
M55, Sirmacek 25 A 2 SIFT (scale invari-
ant feature transform ) 2T KBS T &0 1R
rh T DX B R I X R 8 A T 7 2, %0 1

SIFT SRR AR B RF I AL, FE 4 LA 1Y

ik, B Jm 43 I dE ] Z2 - DL C ( multiple subgraph
matching ) 1 1 T S A6 308 7 DX A0 DX 2 5904 o
Korting %5 A ™ 367 F 15 40 R 8 BOE AR 1 4 E H
PR AGI , 5 o0k PRI AT 3o 43 1 O Ay 2 X Jl 48 4
EI(RAG) , #R 5 MR 40 I8 P J2 e 3R A7 5248 09 -
w3 T BRI H R

eGSR, 22N HTE BRI AR DLl E)
Gy BRARAE D5 T, 58 0K SE AT 55 — Mo 2% IR MR 1Y
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— Mo A A R PR S L, Qe v e R I R T
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BLEREG S S N A, LI 5K &R . Wang 55
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GBS BRI VEAL . ARAN A AR SY T 5L
T 7k (image parsing ) (437 5 45 14 1 Ak i i 7
73 B e K% -y ol & B 110 NS I T S I 2T
a1 SRR S s R

P BIR 7E A H AR 4 i B 37 S a5 i, — ek
FRES RN 9 7 125, e RDE 3 24 T H AR kot
a3 BARROAGIN L K2 H A 5l 5 s 8] OC R 1Y 3R
b TEE e SR U T kg S R
BLES 2 2T 7 oA B, BRI Y o — A R U T
AR — e AR s, PRI 1 52 B ik 3 v — BN 1
o = E R B EURTT R A 19 A
2.5 RENwmAE

A 52 2 i RS, NPT ARG oA b R ) o B
PRIt th HAREC R , $R 1 0 28 100 A 58 SRy DI, Tiiox
T AR ARH RAER . A BT E 58 1K
PRI | B AR 3R A AT 55, Se e Sk 2
NEAAFER A2 ZURE J7 , BP0 e AL i 2 A
Wi R P Y S AR S5 2R S SE B HARIO R S

JR 95 2H ( perceptual organization ) Jg — Ff # 5i
INHI TS5 7 16, 1 38030 JE il 2 18 0 B 2 K
Wertheimer . Koffka . Kohler 25 A 7 20 {H:42 20 440
BT Y Gestalt (% 234 5 FR 56 1 ) 0 320
Gestalt P2 JR 42 M T — 18 & T RN H S L
R, &P 4 (proximity ) | AH AL (similarity ) | & 4]
 (closure ) L2 ( continuity ) X FR{EE ( symmetry )
S XS U R B R P A B AR & — M A F
i) Corderly) | “FF R Y (rule-governed ) ™ “HE
Bi#LAY ( nonrandom ) " 5441
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I 5 TR A& B R R R S h B T
AATEE o AR TGS RN H AR BSR4y
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TF) R 3 4 0 1 7 95T B T L B8 3 ok (visual
grammar) [ 537 254 350y Ik BRI T T A
AT EAT — S X (HWB HAT BT R = S il an e T
PSEFENA I IR B AR AN SE D 1R A5
SR BRGS0 R R R R M, B S0 5 R
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