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EFFECT OF SPATIAL RESOLUTION OF REMOTELY SENSED IMAGES
ON LAND COVER CLASSIFICATION ACCURACY

By Toshiharu KojMA, Kaorn TAKARA and Tare OKA

Synopsis

Now various kinds of high resolution remote sensors are available, such as Landsat
TM (spatial resolution 30 m X 30 m), SPOT HRV (20m X 20 m) and ADEOS AVNIR
(16 m X 16 m) launched in 1996. It is significant to quantify the accuracy of inter-
pretation or classification on high resolution remotely sensed images. This paper
assesses land cover classification accuracy quantitatively for four remotely sensed im-
ages acquired almost simultaneously with various sensors with different spatial resolu-
tions: Landsat TM, SPOT HRV, JERS OPS (18 m X 24 m), Airborne multispectral scan-
ner (AMSS: 6.25m X 6.25m), and false remotely sensed images produced by three de-
gradation algorithms. These false images have 10-m to 30-m resolution resampled
from the 6.25-m AMSS image. The authors also produce the 16-m false AVNIR image
by a degradation algorithm, and predict the classification accuracy of ADEOS AVNIR

images.

1. BUBIC

WEE, N E— My v TEROZERSEREY Landsat TM @ 30m %13 Lo & LT, SPOT HRV 920
m, 1996 SEEEFTH EIFFED ADEOS AVNIR (R HE ARG @ 16 m &k 4 m et AEA
TWh, 72, 4T CTHAFTH o7 Bm OFERREZFOVE— by v ZVHEESFIAMTEEICR ) DD
Hh, ZDXI0m OFFELBLLBNMAERE) - by UV IEEBEMERAIND L ICh 5124,
B REEER DO EREES EORED L O LR L THB LESH 5,

SHREE L SR OBURI OV THRET L2 b DK - BHY, |BoD OS5, H9 - SHI, 8
HEEDFNPNEL HHZHMSS E{E (198245 A 23 B ; FEE5m), SPOT HRV Hiff (1986 4E 4
A 708 ;758 20m), Landsat TM 3 X UFMSS Hifg (198745 A 21 H ;30m 8L U80m) DIEL,
W7t MSS EIED S BRI L - TER L 725 EEE10m, 20m, 30m, 50m, 80 m ML) E— Mt
Y TERDOE T o T b, BROIE, TMER (19844E11 A4 H) 2 OHEMTESIL - THEE L
SMERE25m, 50m, 75m DB E— b ZEi§ L SPOT Wi (198646 A9 H) #HE L7, L
2L, withd, BUSEISELZBE— My Uy FERTACTHELTBY, Sl E—- eI 7
B S ERCFHTER L, i HMREDEILT AROMERBENOR L E RTidv iy,

ARFFECIE, (TR IS & 7oA ZekE MSS (g & 3 TR EER LAY, TEICHMREL ke T
& DS T VT L2 BIVTC, FUZEHE MSS EifED 5 2 m HADSREEDREN) E— v P v 7
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ER AL, 30m & VHlAZ RIS 51T A LB R I RITT B R RN D,

2. AT —4&ExgitiE

KR TIIPDTDOL ) et 4 — 2 X BEifRT— 5 2 HWz,
[1] Landsat-5 TM (5M#fE30 X 30m, HUS-HIE10 A 23 H 9:45)
(2] SPOT-2HRV (20 X 20m, 10 A 22 H 10:27)

[3] JERS-10PS (18 X 24m, 10 H 28 H 10:30)
[4] FLZeHEMSS (6.25 X 6.25m, 10 A 18 H 11:38—11:41)
[5] #ZeBEE (MR 1:10,000, 10 B 27 H)

g, BARKHINGRORATH, RAFFE/NERELOMN 3km MHOHEKE Lz, FREOH
7 — %1%, 1992 4F 10 AIAThh /-l I8 Y 1BVl Sh b D Th 2,

[5] %2512, MHEMEIERS D 10m 7)) v FO+TMAF~ v 7 (TDT-112) & FHPSETE 5 M7 15
2BEI, 2n 7)) o FOBEBERD Y S Fho =22y FREKR LY, 5EZ 723, HMK
(Forest), KM (Paddy), E# (Grass), ## (Bare soil), #¥Wild (Urban), &K (Water) @ 62L&
L7zo mJINGKEDIEAZ, BN, OB, HELRER22IHER > SLOT, @IEVva 7 IR
WEEE T, SMENRNL TS,

FNENOWUET— 513, 2ERIY 7Y ¥ 73D 2HWT, BEYA X% 6.25m I— LTERA
b 2T o7, B1EBOEREGHLETIE, A% v FTHRMAAHIRK & ILERGE L, #20 50 GCP
TEIR L7z, 2T, F1BRSMHIET T o7 OPS Wifg 2 KEMWZE L L, #100 50 GCP &R
L7z ZO2ERREORMMAGIEIZIE, KE ERDAS #LOHFRFEHR S 2 7 4 IMAGINES.2 ¥ BV 7, #ATHILED
WEART RMSE 2 R4 &, BN ERSZL, 3O0BEVE- ey v 77— T3 10m #itk,
FZEREMSS 77— ¥ Tld 20 m BETH o7, TOKET— 5 OEFEHA Ah6EZ L, MEEET1H
FNTNEY, BEL(CERAEDEITETV S, 2 MSS 3ot v % — TR TEEEL T, £
EIEAGRL, 779 b7+ —20REMIHE Y R BRVOTET =¥ DEAPREVERbNIE,

3. FREFHEFZ

AR HIBBIEER (confusion matrix) ZHEVCEHMET 5. HIxhRE L2, THEOERELN S
HroRE, EBOBEORE (5 Fhol—R) 2RTBEI FARFTERIIE SELFDEKT, &
AR HEINBERTH L, TTAOERSHIEL { SR INAWERHT, FRUSHIESE S
EHREERTLT,

Table 1 IZHFIRIEEKDBTH D TORDPHIXTT ¥ F o V—ZPFHNT, 2 0FRICGE SN -H
FRAI013ME, 772 F b o v— AT THOKBUZGE SN EERIL 3B TH DL Z A% 5,

CDHARIBE, G, FL DHEHEEENREENENS, BREWE (overall accuracy ; OA) ITEH
FOMEDE L GFE SN2 R TRESHERETH 0, HRRERANOBREFERE N, HAZEED
G,j) W% xy, FE7 I AREm & LzLE, UTFORTREND,

= L ettt e bt bbbt eb et eaas
OA = N;"EI“ (1)

i THBRIERROM ARG, THbb 2 IR BV TELL SESN-EERTH 5,

I Fho b= ADOMEDEL L FEINTHEPERTHEEFMITELERABE (producer’s
accuracy ; PA) &IREYY, SEREROMENE LW RTiELEHERSE (user's accuracy ; UA) &
MO, UTFDORTEHT 5.
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Table 1 Confusion matrix for the fest areas in the airborne MSS image obtained by the

maximum likelihood classifier.

Classified Reference Data

0,

Data Forest Paddy  Grass Baresoil Urban Water Total  UA (%)
Forest 913 0 10 0 0 3 926 98.6
Paddy 0 411 3 5 32 3 454 90.5
Grass 0 29 318 0 9 10 366 86.9
Bare soil 0 4 0 160 113 0 277 57.8
Urban 0 25 0 5 354 2 386 91.7
Water 3 4 0 3 34 153 197 77.7
Total 916 473 331 173 542 171 2606
PA (%) 99.7 8.9  96.1 92.5  65.3  89.5
Overall Accuracy = 88.6 %
Kappa Coefficient = 85.3 %

1
PA; xHIu (2)
UA; = 1 TR D P P (3)

Zi

447

ZIT, zu idBRI I ADRE 7V, ThbLiFINDEZRDEE, z0 39EH 7 7 ADBY 72V

Tobb i fTOERDEFICH b,

kappa £73% (kappa coefficient ; KC) (I, #AREHLSEIBRNT T 5EL VA EHGET,

ECHV a0 & i RACTUTOL ) 2R TERSNLY
N%Z‘n - %(xﬂ X -T+i)

KC = =] 3

N =3 (@is X Z44)

i=1

4, 4FED RS HEEOHE

FRREN R H A TED ) E— F ¥ —, Landsat-5 TM (5###E 30 X 30m), SPOT-2 HRV (20 X 20
m), JERS-10PS (18 X 24 m), ALZetMSS (6.25 X 6.25m) 2 HEELNSYE— v v ZHENT
WHBEBSEHRELHEL, THEETEREOBERERNL, 4D - M v v FHEifRI, 19924
10 A18 HA26 28 H & WH AW S hTna - o B OBkt e v, BB b Faiho 2

HHELANTH 5700, HFAREEORILICL 5EEEROERILZVINDEEL bhb,

4.1 SBEICAVWIEES

AIRFETIE, DIEREA R RITT BRI A L2 FEME LTWED, &)E—- Py
¥ THEEDWERGE OB L BRI DA Lz, 22T, FEIBVBNY FEIETH - ¥k
HEBIZEENB 3 DL L, BLALHERGEWEREREHEONY FERBAY, SEICAVANY FEE3 DL
L7-BH, &bV DAL SPOT HRV O3y FEAS3 O Th B0 5 Thb, ZUE— by

77— TRALNY FRUTO®Y THS (Fig. 1 B8,

{11 Landsat-5 TM band 2, band 3, band 4
(2] SPOT-2 HRV band 1, band 2, band 3
[3] JERS-1 OPS band 1, band 2, band 3
[4] #rZepg MSS band 6, band 8, band 12
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Wavelen%th ( :_1| m) I
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Fig. 1 Comparison of wavelengths of five sensors.

4.2 4§ RS BE{gOHEE ERVEESFE

ZZTI, AT ESEETH A, &A#E (maximum likelihood classifier ; ML) &</T / CARE
FE#EE (minimum Mahalanobis's distance classifier ; MD), — %) » FE5GESE (ninimum Eucli-
dean distance classifier ; ED) % H\V 5, FHERIIE UHEEA,S PL—=v 27 —% @7 —%) &
L7

FIRRERFEIC X DR CIX, HE & THBE 20 OO B B FHEi O 7- O I & REER
POHMBL, COBBICEINAY Y TINVT—FIOG U THERBELIEET A2 LW TH S, %R
TIHCOWHFRNOZ L%, FAILY T EIRREZ &LITT 5,

(1) F& bz 7 TOHE

Congalton® 12X 1T, 79 AKAT10 7 7 AEEUTORE, FAMLYTOF Y TNE, &7 5 R0
X 50 ML EZEE STV 5B, FAFFETIE, 2606 DY IV 2L, £27 7 AOH v FEHS100 fELL
LECHETA VI T ERHCCREHGZ1T 5 72,

FIZR L7z Table 1 1341228 MSS 2 RABEEFHWTHE LRI LTF X P 1Y) ZIZoWTRD72
HIREEETH B, OA T80 % LAk, KCT75% L% R LTV %, Congalton DILY TId, 0A
1380 % 3, KC (280 % SSIEEANRENTHEY, JOSEERIIFNS EIZIFABEESZ 5, 72771,
PA, UA 2R TABE, #ililEO PA 2L, BRIZEWES L REIT6N5,

K2, RZEREMSS LS DOSFHEE R TH B, Table 213, BUE— MYV V77— 5% 3HOGH
FEEHWCHELGERDOT A M) 728 AHEHADIE TH S, OA, KC L HIFLAL 80 % L
FCHER(AEEINTWS, vy —BlICREL B L T L L, HEVRXLERIIRZITLNRV,
BT HITHE, MZetEMSS 2MBICHARTE > TWBEZ E25, 72, STEHFEIIOVWTHELTAT
b, HEFYRELREI LD

(2) WSRO
EEEERCHHRERPER L, BEEM%1T 572 Table 3 I3H228 MSS DI AEE AV 7205

— 4 —
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Table 2 Comparison of the classification accuracies of four remotely sensed images
for the test areas.

Airborne MSS JERS-1 OPS SPOT-2 HRV _ Landsat-5 TM

ML 0OA 88.6 94.4 9.3 95.5

KC 85.3 93.8 92.7 94.2
MD OA 82.6 91.6 91.7 93.9

KC 77.8 89.2 89.4 92.2
ED 0A 84.8 90.5 90.5 92.0

KC 80.6 87.8 87.9 89.8
(unit : %)

Table 3 Confusion matrix for the whole areas in the airborne MSS image obtained by the
maximum likelihood classifier.

Classified Reference Data

Data Forest Paddy  Grass Baresoil Urban  Water Total  UA(%)
Forest 73093 411 3113 433 1164 215 78429 93.2
Paddy 9137 14862 10671 3520 14181 224 52595 28.3
Grass 14884 7562 21679 1860 4653 169 50807 42.7
Bare soil 2498 1466 2206 7841 5512 30 19553 40.1
Urban 3795 2037 2665 3076 20516 239 32328 63.5
Water 4325 382 1027 414 3597 1492 11237 13.3
Total 107732 26720 41361 17144 49623 2369 244949

FA (%) 67.9 55.6 52.4 457 4.3 63.0

Overall Accuracy = 56.9 %
Kappa Coefficient = 43.9 %

RIS LCEBEEIIOWTROZHIIERER CTH S, OAIEST %, KCid44 % THY, FA+ZYT
TORRIZHTOA, KC & 30KRA ¥ bFo%EHLTW 2,

FA ML) TIE, IR SR RO ERA T, THEENIRE L TV AER T RIILV - 0h
—METH B, LA T, FRAMLYTHIZIZI Z 2V BEROTHEBEORETLEZ V) JiTiZF
ELZW, F72, 7R MDY THARPZORBIIE—2 IR R-TWHDT, 5 Fho -2~
v FENE—= by Yy 7= OICT HEEEMMBEISL TR TATH, ZOMBEZIITILEA LT
B b%, —7, BREERTIHETAEEITE, I 7 APBEEENETA L, (TEBEE) W
YD, DEOZENRRE R ST, 7R ML) 7 2HOEEME & SEEOEEHE IR & ZREdE
L5, B TOMA,, 0A T50 % 2, KC T4 % EBETH-Th, LT LIEEMEVWEIEER
TE

B2t MSS DAL EIfg, BAEUAOGEEIIOWT b BB CRESM % 1T - TAh7z05, S
MSS &MU & HiZ, OATH % B, KCT40 % BEORE Th o7 £/, ZEESHEEESCTETFED

Table 4 Comparison of the classification accuracies of four remotely sensed images
for the whole area.

Airborne MSS___JERS-1 OPS __SPOT-2 HRV _ Landsat-5 T™
OA 56.9 56.4 52.9 56.4
ML e 43.9 3.2 40.1 43.6
OA 54.2 56.3 50.2 53.3
MD g 4.1 43.2 37.4 40.7
OA 54.2 53.6 54.8 56.2
ED g 40.2 447 40.7 41.5
(unit : %)
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EWIILBERY, TAMNL) T TOFHELRIC L HICREIF 5N H o572 (Table 4 B8,

.3 &8

A BOZEMSRREDR LAV E— My P FHEOFEHEE Y B LR, UTOX ) MRS ES
iz,

) HIFURhERE & ZNIIED {4 DDOFHIlIERE BAKE OA, kappa FREKC, TERLERIE PA, (FAERH
BEUA) I2&), 7A MR 7 COFERBEFEOA % 5T, HESERTOFMbITo72 A LY 7T
DFHEE, WThOMmEES 0A, KC & 11280 % BELEOBEZBTEY, (EkOEIcBiTsbnt
FRREOGERELR/. —H, BEEAETOFHIIINITHI NITbRTHAEVLDTH-T, ZTHL
THEFALPIZENTOW R D o7225 OA TE % F2E, KC T42 % 1LV SHMlE L1572,

QY EASEE, ~ T CAREHEEE, 21—y FREFRREL V) SEOSEFETRE L LS
5, WINRHIIREEOFEREE R L

Q) MR L LT, BT LISEEEINLE L 2h o7z, BERD 1213, UBELIzshLEER
LMD, RMFHIEDHEL/RT RMSE 2%, MO IR 10 m F2EEIZ A STHLZHE MSS 7217 20 m F2REE
FRIKR &L, FNEITBERENTKREVWEERDRS, 2 0BDBERIGRE L2027 5 A0S, 6.25m &
WO MRREDOE S ITE o TV AR/ ENEITO NG, BERMERRICRHIEE, & VllA TSR
TEHEILDDT, HEHI TAOKEHER L, I-FNSEBOEY 5 2 2FINT B-BICA~Y K
WARRER FIFR (70330 PRI LB L,

FRETT 2728912, Bebbrd—»ofonzEig: BT 554123, BEFOEVPHEIE
MEIL > THEREVSSVRERZ T HDO TR WAL W) BlI%ED, 2 CRETIE, KOMmILT
NI X L% RNT, AL MSS Eifgh SEROMER T b ORERIF U CHBREN RV - bt
YT TERERER L, SRS TR S 252 DB LA,

5. ESREEEGOLE

5.1 ESBEAE7ZLVIVXL

1) BRI a8

EHET D0 X n ODEROMBLEMN TS, FlZIEHHEES m OEEN 5L, 2 X 2, EH4EEOHEE
T EMTHTH I L CHEEE 10m OBEGEFERT LI LACEDL, ZOFHEIIR D B CoHERR b R,
LL, ZOFEITL L HEEOMRREICKE L, S S m OBE{EA S, 5FFE10m, 15m &\vo
725m B EDFEREDMGE TLRITIUTER T E LV, S OFEI L AEHSMHFREREIGE BV BgEivw o
fFbh a2,

@) WEERRGZT VT XA

31 RAHETE (bi-linear interpolation) % 3 KB MAMAFEE (cubic convolution interpolation) 72 &
DPHEFE TSR OBE T ER T 5, COFETIHMIBDOEE Y4 AOEEIERTED, LiL, U
TDE) BREEFF-T 5,

SRR AL B DY E— My Y Y PR (r,y) DEHEOMIL, BEEOME (r,y) OFEEd X d
DB SR ONIERTHRINTVWEEEZ LNL, BRI E, B (,y) 3EE (&,y) OF
PR dy X d) DR TN L 7-BEOR L 2 5, 7z, WIFELWIDIDEL, HB-EIG) @i
) %di EVOMRTY > 7Y 78R 7— 55 (Fig. 2(@) OEHR, () ; x T8EE »55T
OB ) RMEEL, Yo7 ZHRE L ICEZTEFEALE 57— 25 (Fig. 2(a) DAM,
(@) 5 x IZMERUIE) 2BLFHETHDHEVL D, LIHoT, F—F5liuk) OFEIE—-rEr s

_6_
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i1(x) ialx)

=Y

d;

(a

(c)

Fig. 2 Various resampling alorithms for one-dimensional case, (a) general intepolation,
(b) image degradaton using interpolation and (¢) image degradation in a strict
sense.

EED L ) IEx DFHd, @ &0 [0 — Ddy, nd)] OFH) L5 56 OFE#RETIC LA
i, B2 Fig. 2) ODERD L Hi2d &I BEEOFEETH D56, 207750 k) »oHHEES
NAHTOREG (x) (o 1 HERE) (3, « OFEd @ 2HR0LT5 [r —di/2, x +d/2] OFEF) O
BTHb, LoTIDEHIILTHESNLE (@) @ i3EHE) BB TIY T 7458, B
BNEF—¥5lia() (o (SHERKE, 7~ 5 MM do) & Fig. 2(b) DAEMOL ) iz Ofld & EHRLY
T2 [r—d/2, x+d/2] OFE) OFHEL 25,

DF Y, DEREd DVE— LYV FEIE L (r,y) FPHREIC X o THRRE 4, B RREL T B L,
1Bo N AL IREETS iz (r, y) 1&, EEFA X (TR V7Y 7B 3d; X d: THDHA, EHEE
EHEREOEAE (r,y) Dds X dp DFEBT T TR, FOEEOFLED 4y X d, DFEFASBLHN
TIBRERIC LIRS 2 B,

Bagiet o — (R d) TERIS h-Eg R SR (ORREd.) 41013, Fig. 20D &9
) ZRERd, DT COEEDPSG LN RICTRETHD, TDL)REOEKTO
BRI 121, ST LS 27 T XA TESELET D LESH 5,

(3) WEETEE MTF#L) *#H L EsMeb 7T XA
VE— oY —CHERT R L ThL, BONABIEIIHAILTNZ LOREL D, TOILATH
F % m%5 7% (point spread function) &IE&, & ¥ —THUTLHEART B BEOET W &ELS

_7_
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&, VE-MY YV IER G y) 1} BEEOREEZRTEE . @,y) &UEGHEED ,y) O
F)a—varbELbha,

7:(_1:’11) = g(r'y> %p (x’y) ............................................................................. (5)
ZZT, *IPTOLILRTERAENDLI VR 2 -2 a VOFEETFTHS,
o) ®b(x) = ﬁ:a (Db — QAT werveemsrmssesssssssssssssns s ©)

il,y), gl,y), plry) P7-VIBREZNENI(of)), Cofi), PUnf) &THEE)RIKRAD
EHEREND, TITh, fi RENER, 2 Hl, y FHOZMASEE TS b,

I(f_t,fy) = G(fz,fy) e P(fz,fy) ......................................................................... (7)

ZORESAE#D T — 1) UL, —RRICIIEZEBBCTOTF (Optical Transfer Function) &I, #
OHHEF MTF (Modulation Transfer Function) &SR, RN S, gl,y) O7—)TEH]C (1, f)
RO L ICHEIZRIITE 5,

G (fz’fv) =7 (fz,fy) /p (fx;fy) ............................................................................ (8)

LI BFETYE- My Yy SR OHRROBEORELETLT A2FHEL MTF fELIES,
COMIF HWIEDFEXFIB LT, »A5HEEd, & FNERELPHEEED D P f) EENEFNP(:,
£y Palfef) &L, DEEed, DI f) % L) £THE,

I, (fx, fo) =Lz, fo) X g 11’ :fy) ....................................................................... (9)

TEONDE L. f,) 27— TERTHZIEIZE 5T, DR D) E— My v TR, y) BF
BoND, HEMEEp @,y) 13, TOvrr— 05 ERNEE KROBESIRTTLOTS
A, BOMEFKI VL L —OSREESIT e EET A L, UTOL ) s CElmaEts sy,
SO TIEEALDZDIZ 1L RTETEZ D L, HESHEK @) PR TEBATE 5,

0 :c<—i,i<:c
2 2
PE) =1 . T e (10)
1 _d. 4
a 2%~ 72

ZITd BOREETH D, 10RE 7" TR B LAAD L) ITEA SN L,
P(fz) — j:.:p (x)e—ianndx

1 a2 .
— Ef /ze—ﬂnfz:tdx

ST ) et et ane
T mfd a

EEROFEE, NEOF— ¥5% N BOEEERO T — 57— ) L, N BOREEEO T~
FHIDS N HOF— N7 — ) TEWT D FFT 707 7 40 % L7z, 2070, Q)R THES
NB Lo fy) OHT—Y) TERTHELONDER i (x,y) 1, 1 DOEEDOH A XHTER L @, y) LFAL
di X di (Fbb, V) rERd) T, 1 BEOMEIHERO d; X d, OEEDOOEHREEIL
gL o TnAh, 5T, ZOER:(lr,y) 2V 7y Ik, TRETAZLIZL ST, 1D
DEHEDH A Xhid, T, FOMIHMETD dy X dp DHEBOERE T L) T Mo ¥ v VHgDHS
shatt,
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ARHSECid MTF H®IE 2 B W/ B0t 7 VT XA (MTF) & 3 REAALPIFEIZ X A ESEEE
b7y X o (CC) BXLUEMPEGICL 5T, FHEREG6.25 m DATZEREMSS H{EH 5 557FEE 10m 226
30 m DIESTEREEIE 2 KT 5o

5.2 TH#HEIBRFEESBRETMETE

ZZTi3, MZHEMSS D 12 DNy FIRTERAWTHERITI . SEFEIE, SO 258 ETHAS
BAEEZ—2)  FREESREEHVD, 79 Fheob—27y 73 2m LW EHREED S D% BV
B, FEROFEHROBIZE T, B2 IE5HHE 20 m OFfRE 30 m DEEOSERBEL BT AL &, Bk
DTSV Mo V=R 7y THOBRABEEICE > TW0n &30m ) »y FOFTI X Fhw =A<y 7
PERL, FRNEFRODERDT S Y Py =2 BWTHEBE LM L T, FUSLTZ 2T
X, BOBEEDT S Y Fho =279 72 20T THWC, A—0RETHEBEFHELTI. g,
2 m HA &\ HED LR MREE DI X A EREENOTILE R A 720 TH D,

5.3 #RZ# MSS ER(CED (ESMEELEIRO S & ERIIRE

Table 5 |2 CC & MTF {2 X A1 BRELER ORISR T OA £ KC ORT. 71#RE 6.25 m DHE
BEIL D DRDTHKOA & KCFNFNOMEIIFE UCH LS, BaoMaeb LzERIE, 3NCCC LD
MTF (- & A EHEO A ERENET RV RS DEIS RTINS, F7, B FiEEEL ) &5
REEEHE DS ASCC & MTF (12X ABEROGTEREDERENWE L% 5, CCIZ L AHRIE 1 EFEOH
A5, BEDOHLIRD 6.25 X 6.25 m DEBO AN HFIAEREFEIIL T LI LT L, MTF IZ X AEE
XMREE 10m 72 5 10 X 10 m OFEID SIEHREB TV AL, 20720, MTF 2L AHEOHH 1 EEDNE
HENLWD, PHEBENRVWEVIEREL2 S, T/, MR 25138 1 DOBEZROEHREDZE
BKRE B, DMEEIMLEBIZLED S TCC & MTFIZX AR SEREDENKE (T
Wb,

Fig. 3 IZEATFINC X ARG LEG OB AEIZ X 5588 E % 0A & KC TRT . SRS 2
BIZONT, BEMETE A2 L0970 525 BMrFH T 6.25 m BOKE SOSBELY b OERTRITI

Table 5 Comparison of the maximum likelihood classification
accuracies of the 6.25-m airborne MSS image and de-
graded images with 10-m to 30-m resolution resam-
pled from that image usuing cubic convolution inter-
polation (CC) and MTF correction algorithm (MTF).

CC MTF

Resolution OA KC OA KC
6.25m 64.30 51.05 64.30 51.05
10m 64.50 51.08 64.58 51.20
12m 65.18 51.85 65.28 51.98
14dm 64.40 50.91 64 .66 51.23
16m 63.64 50.15 63.80 50.35
18m 63.33 49.45 63.80 50.09
20 m 63.30 49.43 63.61 49.82
22 m 60.45 45.82 60.80 46.30
24 m 62.57 48.29 62.96 48.86
26 m 62.24 47.94 61.47 47.73
28 m 60.96 46.84 61.37 47.49
0m 58.49 44.61 59.22 45,58

(unit © %)
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Fig. 3 Relationship between spatial resoiution and maximum likelihood
classification accuracy based on the degraded images using the
arithmetic mean.
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Fig. 4 Relationship between spatial resolution and maximum likelihood
classfication accuracy based on the degraded images using MTF
correction algorithm (the upper panel : OA and KC ; the middle :
PA ; the lower : UA).
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Fig. 5 Relationship between spatial resolution and minimum Euclidean
classifcation accuracy besed on the degraded images using MTF
correction algorthm (the upper panel : OA and KC ; the middle :
PA ; the lower : UA).
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