J. Astron. Space Sci., Vol. 8, No. 1, 115~123(1991)

LANDSAT TM At2= Al235}
AUTOMATCHING ALGORITHMS| &4
e AT S0k Mot

8

9z 5 TR

AA S5 9207 Fat

JH

3 o]
EMe WA

A7) ed pal AU TRATE
(1881w 59 8¢ HA45 19919 69 89 )

\.l

o
=
2
o
P
r

3
st
[iEs]
)

F THE AUTOMATCHING USHdG
LANDSAT T DATA AND ASTEONOGIAIC i“sLL A 0

Jong-Hyun Park and Kyu-Hong Choi
Uepartmenl of Asironomy and Atmospheric Science
Yonsel University, Szoul 120-749

and

Beong-Ik Cho and Kyoungyoon Park
System Engineering Research Institule
Korea Institute of Science and Technology, Taejecn 305-333
(Received May 6, 1991 ; Accepted June 8, 1591)

Abstract

Automatching algorithm 1s suitahle tor cress-correlation, which showed correlation
surface about maximal correlation coefficient. The size of Lhe window area must be deter-
mined empirically, whereas window size generally chosen as a compromise belween speed
and accuracy. It is possible that epipolar transform prevented from mismatching and de-
creased search space.

In application of the astronomical [ields, automatching algorithm mainly used to planct
surface recovery in satellite image.

— 113 —



PARK et al

I. Al 2

LAGA A5 244 AR FE5E A5t o8 AA F¥e] AMEEHI Yo, fR2e F
Y AL e Al o2 ERdelA B9 AF (multispectral image) 7, BE TUA Y
L 22 B2 772 g2 ATk FE i}ﬁ.(multitemporal image)7ro]] Bl @ FHF ol FH
A= Aok dF2el A4 7t 4 99 AFEL 239 FEANNA A2 9

dAR s slA T HH A} dA kA ge ASE 947 matchinge] HawA Hoho Aty
matching2 7+ QoM 22 A Sle AFE Fob AN Pz, A= F
AE7L] &9 EHd o Ead oy AFEE ¥IEY AT Fopo AgR <Fd HAz
AFE 9} A o A (digital image)S& o] &3+ automatchingI ] =Y o fste
FA e stk

Automatching & TAE 942 AFHE Al Fd AHEE 2= AP AHoz,
@ FololAE Voyager F o8] 4 EAF AN CERTE BE5H A4S ol &8 P4 EH BE
Fo ol4HT glov), 44 AL o8 UARANAE g An A8 9T AN
49l mosaic, AEEE 7]3RA, A X9 HE 224 (Digital Elevation Model: DEM) |2 %
o o]&FH ). E =Ed A automatching ¢ E2&S5 LANDSAT TM({Thematic Mapper) 9
go Agsa 24, Grgon o) 5e WES Bobrd M4 AU

il

1. 88 g3eE
1. Mean-narmalized Similarity { MNS)

Bernstein et al.(1983)o] 2|sphd 9% 4L dasts TR fA Adesie dwalg
iAd elde] APHE 7t 4D 2472 AW Ned3 Meds] ARo]T). Matchinge
gk .2 window F7ro|A NeMpE & B F7ho|A EA3H=(Ns—Ne+1) (Ms—Mo+1) 9
e FEGYdA 8@t o vlayrte 493 FF FE5AEY Aol "ATE obde 2
o] 3%t

J[Nf
rak,

N M
BN, M)= 2 X | (p(n,m)—p) ~ (s(N-+n =1, Mtm—D) =) | oo (z.1)
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pz(lr/NpMp) 21 P-:"'lp(n’ m)

N, M,

sma={1/N; M,) s(N+n—1, M+m—1}

n=1m=1

o

4% 24+ dAATE FEN, MpE #5 5A9 F54948 EN, M) =09, Z A
o o8] Zoix ol Plzero)d ®E LutF oz o W ME g4 windowsl g F7t

Aol ol matchinge] o] FAH T & 5 Frh
2. Cross—correlation

Cross—correlation® Juidez 2 7|FH4E Tz 4T 43 B & G4 F3 004 g
EXL 2718 e 47Rd dA e shalpixe) B 2 3H40) gray valueZ AHHE v @&
7l etk o] WwARZA F el {44 B ARA s A dE o] A = (Wolf
and Storey, 1988), & moving window 7§ & o] &8la] ABASE A 4ee= H FEldR A
#As F ANGEATE Z2ody 3 matching ez e

vh&4 cross-correlation Th23 o] A3 = 9 vl (Hannah, 1974).

Z Z (gu Itiéjt) (gu 157 é]s)

Ris= L Creseres e e et ens e (D,
° (S (g B 2 (g — BN (2.2}

o 7] ol A] Re: A4® Af
g’ g’ WY window et B4 windowd| A 2] gray values
g, g A windowst 2+ B3 windowdl| A &) H gray values
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3. Search space CFEE2 551 BXH 2 matching HHX|
SPOT 9149 FA7| e dojd 94 A8E AT A, T2, Ad2e 83} 94

Ao 2508, #2771 71L7] T3 & wald wlod epipolarde] WA EA] @ A
ge G99¢ 24 Hed, e 23 & matchingg WA E W 0= epipolar HEE
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g5t ¢ t}H{Bolles and Baker, 1950). 5T % A2] epipolar A8 Y477 48] w3 (orienta-
tion) HET} 9] (position) &L F 71 HALE S o)

4, A2X R

o] A WojA Al&g ABEE 1084 109 11972 LANDSAT 5&xols HlL HEEH
AFAY9E FHer o FHE ToEted, 2 F 2 9 HALE e R AR
1). AFEA R ZE path: 135°, rowt 35, sub-scened ao]il &L 0%olch 2 1-(a)dA

A4 7|EEL Fola 2F 1-(b)2 matchingA 7] Ao]th

=

(a) ()

a3 1. AE A

m. AED

3-1. Window 37|

LANDSAT TM <d4be] 100x100 =78 A8E 99 F YuAFLE A34A7A 2 AFH
2 3 194 39 B Add olste] 5x59 4 11x 11717 2] windowol] & HAS =475
Hel A& HAHE BRAFch
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¥ 1. Matching J &4 v
matching 4 2] A &4

window band e ECC MNS EMNS
T (16, 59) (16, 9) (16, 59) (16, 9)
3%3 1 72 82 16 9 64 8 83 8
2 40 88 89 8 99 7 22
3 57 56 57 6 83 2 24
5% 5 1 16 59 16 9 98 21 19 5
2 16 59 16 9 79 28 37 14
3 16 59 16 9 85 38 73 12
7%7 1 16 59 16 9 20 11 28 12
2 16 59 16 9 49 14 13 12
3 16 59 16 9 548 7 13
9% 9 1 16 59 16 9 65 38 73 11
2 16 59 16 9 90 54 44 12
3 16 59 16 9 80 19 61 7
1111 1 16 59 16 9 57 20 87 7
2 16 59 16 9 72 43 19 8
3 16 59 16 9 35 51 46 11

ef 7|41 CC : Cross-correlation, MNS : Mean-normalized similarity,
ECC : Epipolard -2 A}& % CC, EMNS : Epipolar 4-& A}43 MNS.

AdFe 27l 100x10004, # 12 (16, 59) = AWE 16, 9 E 502 9940
A BEAEeR QEF ZFdeivh. 28 (16, 9)= FWE 16, W F 9Z epipolar A& Ab
A2 we] PlEHo|th 3x3 =274 windowd| s 24 F matchinge] WA F=d, o)A o
2 windows] 7|7} et dZe] @o] TFH o RAH matchinge] g E AE 4
=% 5 Uk I8y Ao w2l matching e e Az 28d £ gezg ¢A
Ho® o= windowr} 4 HAEA whEHE 498 AALdnE @ 4+ g4t stk
MNS dhg2 2 d48 A¥e]xE matching 7|88 Hdsl4 g2L HozEoh

3-2. o Al

¥ 204 3x33 13x138 HAZ matchingd LAz #H QA7) 7 5x5eA 11x112]
window (& =9, GCP chip)d A 4# AFE 28 EF 09 o|43E € F ed, o1&
TAZ matching felgtn AZ2E 5 Ak g v F 5x5oAM e dd Agge) AL
SFAGE grxe A¥E L2 Hol 11x1198 windoew?} matchngs #3lo 73 A&

window Z7|&}ar T2 5= o)
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¥ 2. 7} windowol| A 9] Fd| A4

. A A
window band oo BCC
Exb 1 0.9557 0.89557
s 0.9569 0.9569
3 0.9662 0.9662
Tx7 1 0.9141 (.9141
2 (0.9058 0.9058
3 0.9163 (.9163
9x9 1 0.9171 0.9171
2 0.9171 0.9171
3 0.9212 0.9212
11x11 i 0.9286 0.0286
2 0.9287% 0.9287
3 0.9322 0.9322

o 28 1@ 3& & -3 cross-correlation matching 54 2 sl = Ho) =4, band 194
dend H) ABASE ARe= she O ZF windowsi A 52, RE 7 windowel Al 4&
el e, A 4BA+E AR e e F2E e FHe=E o 45 glo
228t 2782 e B TH(correlation surface} S Rl Z= 32 91 band 29 band 3ol A

5 w27 dve nelzd,

3-3. HEAMZH
o|¥ matchingg d¥glut &l EAe £, A8, AIE, 44 5 o8 717 =4
& SR AAd ok AR FxE Fad AAY sFEe E F e, ® 33 o] 4
¥ A B2W windows) 277} E4F Aol We) TROE HE 5 Yo, o9
g =4 YolAE windowr} 45 A Gty Avsld o= ek FHEE FL
vhell m} matching & A& oblvh. E 3¢l ®Eo] epipolar AFE o e FE

o g8 EolFErh
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(e) Correlebion Surface R932

(d) Correlaunn Surface R1131

02 3. 498 2Aow & hand 16419 7 windows] AT EH
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B 3. dsiAz

. S
window band oC ECC s AaES
5x5 1 396sec 5Z2sec 7.61¢4)
2 397sec 52880 7631
3 A8lsec 51sec 7.47 ]
7%7 1 390sec 42880 928k
2 390sec 42sec 5284}
3 381sec 4Zsec .07
9x9 1 476sec 44sec 10.814)
2 4RBsec 44sec 11.044]
3 48bsec 4dsec 11.02 5
11x11 1 580sec 40sec 14.524f
2 581sec 40zec 14.524]
3 580sec 40zec 14.524]

matching ¥} 2.2 cross-correlation®] matching®] 7I¥ e 2 A w%atz, Windows 7] A
dol M} AHEHom GAHF S, CC2) FYoR Holx A3 el Hd o AF
FH A fEE 7| 27lE e RgeR eidth
LANDSAT TM£ 3.06 x10°7] o] stx g Fgetm Sk 2ejd FAEAZ ol §5la] A4t
g s 4 windowd HFE B AldAZe] aF®EGh 21e]=2 Epipolar ¥Ehe] Algo
SPOTE# otz LANDSAT A8 & AM4E A= 543 matchngs T=|stn g7
UHE EdA AUdE 2940 985S ¢ 5 dvh
AAGAHE oz HETe] AFRepME AEE ¢ 3lon, TR g 28 ol
A oS &8 7lEAde] EelAm glth
(1) AN Voyagersl £ HAo=3E HUos S4S ol&ss @4 g4y
Panoramic A}Z g4 A)e],
(2) 7|8 (Control Point} & o] &-&l«, E49 24 10 T 9 A= F47 2 4T
o] B8 4 9,
@ 9148 4= AT B0 TUEA L Hor H Fado]l dg B oJ&E £ dATh
FF GTIAR e 2L Ao 95 A7 He ok Fv
(1) ¥d g window?] =7)Z Rosenholm(1987)2 A =F 3 20x200] AA3dn 519
o}, B =EdAe A¥dAe 11x112 dEbgth o] 24 F3e 2w o=
AE7E HP@A ] oI5 o AFs] Bopof gk
(2) LANDSAT> SPOTH A2 94 §4A #dxe S8 o= FAx9A,
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8) A7 EHGCPYE ol 4% /88 KA automatching Y1 Ze] JEWE ve
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