a9y 242 £8 MEEHA
NEAEFE GadFo B} AT
A Cost Effective Reference Data Sampling

Algorithm Using Fractal Analysis

*ZA A xx0]| WA xxx7] B Y
&N n A FTHFA 28 Fs %)
A 2UGE ATRANAAFTEE FHYRATA AT
won ] SO B A TR A 25

J
—z
(o)

o
A
[>
o)
ok
o
X
B
Kl
P

8 <%

EFR7IES T3 Qo AFFA zAFEE AFEEHT] ojd I HFA #I AT
AE5E ok 3ot BF A= Husy) A E 2273 2 (confusion matrix) S Ab
43t HEE H7HE A Hed, oW LEFHAFL FAY YHMME JIEAR
(reference data)ell gt BEFFo] o]FolA o} It} 7|FAg HES F23l:= 7Y
el vla 2 FE AV|E Foluz ste dFE 2] o]FoA fo}, =29 FEE
7o AYE EU22ZH AZE Hrl vjES FAAF 1A dE dFE unjd Ao
o owEkA, B AFdME Zdg ENg 539 7|FAgY FRE F2agon o8
ngoR 71&9 ZEFZE 7IYH AYE o) L H LA} 2WL vw BAYL. d
T A%, ZdG FAE B9 FES FE8E NYEe 2 AR FH o] 7EY
REFE 71T 2 Ao)E HolA gston, &9 38450 /7e Afd 27
of H|&EHASHAA Bt FTS A&

1. 4 &

AL G4 EFAFHE AR Y E AFE HF vtz B @3y o
A& 71EA & (reference data)e] F&ol 87 AT o] AL AIe X

Hoh 71EAEY FES FE53d o], TEESY ARE 29

331A 8E ATFE Todd(1980)9h Rhode(1978)0] ol& & =

RNoy, o] I FEYE A U9 EE XU ax gu I

g 9
°l

T Y BES de WHeR 9% AAd O F
ZHE BES FEE PEE Ao, 94 Az s
7] 918 AFZEe AFEA & EAQA 2] SAA (self-similarity) S F B 233

gt Zdg A9e Aeaan,

)

ool

- 149 -



s2c VsEne 2y ZdE Ve AT FHe 53 P we} ¢
o YN & FG7x e FE 234 (complexity)o] Y ¥ o] A (variability) &
A AT 4 e EAL Zdde A FPolvh. EF AV FAH(self
similarity) & Zdge E & Fa3 B4 F9 stvold. ZdY FRAdAME RE F
Ho| tiate] FA AA'Y FNAH EALS ZE FRO EAFA o ol ZdE A
Yol o W =PHolFE oulojy, BE ZHd d& dAsE dviE IS5
3k A7) FARL HAY BRG] #BHAolnR A wE AFHoE AHE

E EAL 2EY B AFAAE BF I Zdg (Y& AN H8 isarithm

719 AA3 AFPsto] AT

ddA=
B AT Abge dgae 19942 590 5" 3F, AY¥ ¥29 671 Landsat TM

g golvl, Z7le BUSA 2B0x2B00Ith BF FE AW, 4, ¥, & AW, A7A
o 7l FAGAD BR/BE A AYSERFINE gk

HEEr
v

| =25 ax |
y

— od
I o

el

1.2
HRGA UolN &2 | o HA
PAu|e mag X &8 (M)

* <
ZAAS ol 22 | 2 BA
FAH|9 Zae Xl £H (7,

01 H&
...'6

— 150 —



X %23

NEARY EE X #AI FARE F3E37] Y3 4 BFY ddozvyg 4 2
F oEEEZ olx Gde WA F, 7 o) FAA G AAd dis dE 2F ¢
2ol AAsm v WA FAH T (LS At oz F4 XHe A
g 2% 3n 9% AAdA F3F A vpIAAAR F42 (GUAN AT EF FEo] 2}
Atz e AY FAHY zdg Y AATY T4 G AXdE @ BEF
G4 AAAA AE el A7t dAF YAA olFIt HE 1 FA NFE ERE B
BE3E Aoz AAHTY od AL 74 FEE o) g dstd T4 g w
A& 125%125, 100X100, 75X 75, 281 50X50 S22 Hx &9 7FEA AAstz, vl
2N 2 Azt date HHe FA4 NG AATY o|RA AAD FA ANIEY 9
AZREH oln] AP 7|EARE o433 FY¥E H/ME AT BEE FE8HA Aok
zdg 7Y, g FRY F&4, AFH FEY) vasy] A6 BEY AZvie Y
g 7ol & AGY a5 EF 5dA FE2E F FEE=E HEAd A

t(a¥ 1, 2%x)

4. 4 5
zdgy Ao AR
AT hAA ARGl g BF QA9 g 443 7 5 d@3 FAHEE 7
&, ZFh NGG o)Fs s A Zdg Q3 74 g5 Wy FAHu|ZRE HA

A WA &

= 3 =
A3 2o AR 7} go AE FEY T FINNoZRH
- A dzke] AR

B 2

AYE Ao)2 42 + Aok olE A WP, F AA 94} B Fh AGPY =
dgx, 9 FHUR, RS 3499 aAZE =439 19 3% 2ok o] 19

4 PR AA Fgel

3L
Aol7k ARe & 4 ook

4
0%
e
2
>
ud
2
X,
-y
g
N
sl_r‘
I
i
2
s
t
o g

— 151 —




<38 3> =(H)F AR E)Y =dex), A3 FA ] A
RAEEAre] BA JHE (F4 AY @ 125X125)

2% A%E 97 A%

S Q4 AAe Zdg A9 2 4 238 A9 T4
A 7o ol @l Aol R AA mol: Fi AY
FAze RES 22T o $88 EESZ oF
BT o Aitsh, 71Ee EEEE J¥A v
ZRE $249 REoR AREE AAE 2RHE Wu .

E1¢ 1EAE BEEE VWU AREE YA F o] JUENY HYE Holg
Jehd Rolth ABEe Aot Bz Ao

% 19 A%E wgoz 7 Jgel dakd T4 99 278 FFE Hols FFo
#a F 29 2ol YHUAT E 28 n9 A% $23% ZdY 339 J4F Y= 3
el Aol7h 111-199% Abolol EAFE ¢ + Atk 3 T Yoz JEAEE
B33 ¥ ALES AAAUE o, A5 2A%e FEE Aolr} o 2% ABYL
wolm g slEe] EEFE JWET wad molE A FF¥de 1 Relrt
1.33% ¢tZolx, ATH FE2YIAE ol 217% UEFELZ TA43 2po]E Holi ot

fe
kY

e &Y 9% A FEHT AEH F&Ho B AT g
293 56 b’ WolA HEL FZsfo} o W), B AFAA Agd zZdg Vg S
Ead 2AAYG @77 125x1259 ®WE 14 kw?, 1001002 WE 9 km?, 75X759 o
= 5hkm?, 3223 50x50Y Wi 225k’ WolA RS FZsW gt

of sl 26%~4%e] ARz sE FE7|YL TH AP 2AG AAE AE
1= BES 328 & ok

— 152 —



<E 1> 7|48 EE257E 71N 489 8= Aol(%)

B g A5 FER | A5 223 | A5 223 |29 22| AFFEH
2AR9 A7) PR 3E | A% F% | zZ9g 33 | z9w 323 | =IY 22

125x125 0.26 0.02 0.06 0.27 0.08

o1ap 1 |_100X100 0.34 0.16 2.37 0.24 253

o’e 75%75 0.35 012 0.33 0.43 0.45

50 % 50 0.80 0.15 2.88 0.28 2.73

125X 125 0.37 0.35 0.98 1.09 1.33

1 100X 100 0.36 0.03 075 0.77 0.77
88 2

75X 75 0.52 057 1.9 177 2.46

50 %50 0.76 0.37 116 123 0.79

125%125 0.22 014 1.64 166 150

g4 3 | 100x100 0.29 0.00 0.98 1.06 0.98

75X 75 0.48 0.10 0.15 045 0.06

125%125 0.32 019 168 157 1.87

4 4 [ 100x100 0.29 019 2.88 278 3.07

75X75 0.55 0.29 148 145 1.77

125X 125 0.19 0.13 135 1.40 122

. 100X 100 0.33 0.37 115 127 0.78
34 5

75X 75 0.48 0.27 1.89 1.9 216

50 X 50 0.73 0.85 1.64 152 250

125% 125 0.25 0.21 0.97 0.86 118

o1 AL 100X 100 0.37 0.04 0.94 1.03 0.91
3 6

75X75 0.46 0.44 147 162 1.03

50X 50 063 0.35 231 2.29 2.66

<E 2> BF 9¥ 67 UE 2 718 HRE Hols) PF(%)

v A AF F&3 | AF FEH | AF FEF (A FE29] AEFESH
FaAY 27| 2ael 22 | A% 3% | zdg 32 | zag 22 | za9g 23
125X 125 0.27 0.17 1.11 114 1.20
100X 100 0.33 0.13 151 1.19 151
75X75 0.47 0.30 1.20 1.28 1.32
50X 50 0.73 0.43 1.99 1.33 2.17
5 7 0.45 0.26 1.46 1.24 155

5.

B E7AA AN Zdg £4& o83
8= A3 v §HAM S 2 F
A

ol RolE BT EF Fa A9 7 7)ol opE A5 ALY ARE o)
AEE ATE 146%ATh WA B ATN MG EREE sdy ARE 23
1

- 153 -



24, 7129 EREZ 7Wne ARE Aol Wud AW, T 4%45
1.24%9) #olZ, ASA 22WTE 155% Ao]E B o AHz 7EY B
X

o
T

g3t At

AW ARE 246 o] F AolE wolA FLe
GEE WEYL & e T4 AY

AR, zdg B4 T T AXNGY BF
°] 7te#E Al

AR, AE FHrto AgEE 71EA8Y BEE FEY o), ZAL 24V
ol &8 B¢ 71EY el uid FaAHe Avld G 2B%~4%F = AT o
9 @k M B dFeA AN ZdF 7P E AEstd EE2E zzg@- 73.?_
X9 A7} AR Ao we 71Ee] FEFIVIYSHT ¥ L8 HLERA
e aRHIE AT+ AU

: 0
TR PR

Y

e
rl

al
1) g%, AZFAAS, HEAL 1995

2) ol¥d, A4 BAE AT Edoly v ¢ndEFd P 2=

241 AE, Aedsta gisY YA =E, 199

3) Batty, Michael and Longley, Paul, Fractal Cities, Academic Press, 1994
4) Clarke, Keith C. and Schweizer, Diane M., Measuring the Fractal Dimension of Natural
Surfaces Using a Robust Fractal Estimator, Cartography and Geographic Information Systems,
Vol. 18, No. 1, pp. 37-47, 1991

5) Congalton, Russell G., A Comparison of Sampling Schemes Used in Generating Error
Matrices for Assessing the Accuracy of Maps Generated from Remotely Sensed Data,
Photogrammetric Engineering and Remote Sensing, Vol. 54, No. 5, pp. 593-600, 1988

6) Congalton, R.G., A Review of Assessing the Accuracy of Classifications of Remotely
Sensed Data, Remote Sensing of Environment, 37, 35-46, 1991,

7) De Cola, Lee, Fractal Analysis of a Classified Landsat Scene, Photogrammetric
Engineering and Remote Sensing, Vol. 55, No. 5, pp. 601-610, 1989

8) Goodchild, Michael F., Fractals and the Accuracy of Geographical Measures,
Mathematical Geology, Vol. 12, No. 2, pp. 85-97, 1980

9) Jaggi, S., Quattrochi, Dale A., and Lam, Nina Siu-Ngan, Implementation and Operatlon of
Three Fractal Measurement Algorithms for Analysis of Remote-Sensing Data, Computers &
Geosciences, Vol. 19, No. 6, pp. 745-767, 1993

10) Lam, Nina Siu-Ngan and De Cola, Lee, Fractals in Geography, PTR

Prentice-Hall, 1993

11) Qiu, Hong-lie, Lam, Nina Siu-Ngan, Quattrochi, Dale A., and Gamon, John A., Fractal
Characterization of Hyperspectral Imagery, Photogrammetric Engineering and Remote Sensing,
Vol. 65, No. 1, pp. 63-71, 1999

12) Story, M. and Congalton, R. G., Accuracy Assessment : A User's Perspective,
Photogrammetric Engineering and Remote Sensing, Vol. 52, No. 3, pp.397-399, 1986

— 154 —



