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VE— bV IV I T-BE—2 7 AP oHBE S NS EE (pure pixel) DEETH BB, FFHZEH
HTOERBEE RO LV TE, FEERATRESE N -V ELTEBTESL, LA LEYS,
EBROTF— I EBEBO 7 FTADLBBEENIFEFILALTHY, BOEEHIITHIERE LS.
5 3 7 )b (mixed pixel) EIFHENDEEHE, FURI/FAOREC LY F— s 0BRPITODLR TV Y
DEBTHHIENEL, TRLOOBEBRAMNLT 2 L CHEREORERREIFSRS, 8biC, =y ¥V
FS B FOERBHABLUTARZ PAEREMIL TR EDL, SRTILERAIEDT— 5
ELT, MoZEMERCHLTHRITH LI LORETRERTH2.

EXRTLALT— 4 & LT Laplacian # iVi7cx v V7~ OF AR LR L 8GN H 25, KR CBW
TIXE 7 # 0 ¥ — (Mathematical Morphology)!) @ FP(Function-Processing) % v 7z FHE% R L, Lapla-
cian L DHEB LUy — VAR T 2EREERET 5.

2REU, EET— 5 ORI ® oo TREREE T HER I B\ TR S W - BB AR o % BE
1B (TDT-112) % fEH L 7.

il

2 Iy JEHK

B (,9) KB BHEME f(o,y) ET 5L X0y VREREUTIRSNAE, 72751, FP
(2B L Ti245 1< opening type & closing type IFRET 5.

2 2
Laplacian : f1, = V?f(z,y) = 9 {9(;2’ ) + 9 J;(yi’y) .................................... (1)
opening-type : fo=f —(FORK)D Rk oot (2)
cosing-type : fo=(fBnk)Onk — f i (3)

I, fREBLY fOokBRENEFNTHER f(e,y) PHEER (Structuring Element, SE)k(z,y) i
I BE 7+ u Y- EAHY dilation B & Kerosion THbH, nid3H 4 LN, RETH Iy VoK E
ZHIHT 5. R (gray scale) D€ 7+ BV — I B+ 5 dilation, erosion iX, JLEE f(z,y) DBEEER
(umbra transformation)U(z,y) ¥ HWTRATREN 5.

(fOE)(z,y) = pGK,z'—-pEIE%])E(K,y—qEF{U(z -2y —O+EPQ} (4)

(fok)(z,y) = (U@ 4,0+ 9) = k(Dr@)} oveeeneieiieaiane, (5)

max
pEK,s+p€FgER y+q€F
FP 2 city-block &SN 2B EE (B 1) PHWwL L E, 2{ELn L& W ER [0, 1] THEBICRETES
BHEEHET 5.

3 Laplacian & FP O E#

FYFHY P TM 7= Dk hfER S iz x vy ¥ 7— % (Laplacian, FP)# ABRIIEL, =2—7
Ay b7 — 2 (Back-Propagation ?2)2) CEBR TR ELFELIRT. £holEd, 3NNy —v
BLUPALREN 2 BUMICER T AL/~ VBN E~ I 7 A0 AERELRT. oKy
& Laplacian 128 L, FP 0%F/ s — v OFBB L RN T 2 5B AT eHFTE
5. PALEEHNDPHEBRINBEZ LT, INVFARS MVBROMBIK L 7— 4 L2 W35 2 & FfEllsn 5.
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dARF AR P S CER S 9 1)

4 FP O35 — BEHBIEED

ART PVEROH, ARZ FPAUERICFP LhiBonixy P75 2L IBED 2 4 — 2 i2at
LT, Za=9 W3y I CEBLIEBONY - vEABRERCOVTRYT, F2uER 24— 208
TR (BE)ERT. TORIVHALHEFPIRILI ATy IV F— s DEFNY — v 0RHS L CLhESR
OGBS L TCOFBENRWAEES. 2ARGECER LABEROREL S P LN DRIETE T2 &
Zzoh, %% RETREM (local minima) ~DA% v 7 ¥ APTETWE I EBHAI NG, i, %
BNY — v OBBEIFEIC T 2 E A%, HERNOERTERT 5.

R2RBBET— 5 BLUBTHER (AR PVHEROA, A7 MUVER+ vy V75 0FE) 0 b
7 I — 2(forest) B LA 7 T — 4(built-up land) KB 2 EELMB L AEETH 5. HhARS T
WERO A D L FE L2 EE (b) WHFHOER LU CE 28 BEERSEINS, chitil, v
V=S ML B EOBTERERCBY CRERSRRS AW TE TSI, 7, 2y V7P—¥
BEEATHAEI PO BRREE AR T IBRAEN THLIC L EPAIF T — 4D THRP LD 3 EE S
HELTHPTH S, E6K, FPRIA Ay VORESL2HETELI I L, 6, FALiED 155
BENIFEHATYH S AOHAGHOETEEERA T EICL D, FHFNEB L UCSEBEDO L2 =

EVTEBLEEROLND.

Table 1 Comparison of Laplacian and FP Table 2 Classification results
(Percentages of correctly classified pixels) (Percentages of correctly classified pixels)
method Laplacian FP data spectrum only spectrumt+edge (FP)
samples training test training test samples training test training test

—category —category
1 31.4 9.3 36.8 23.3 1 63.2 46.2 63.2 46.2
2 0.0 4.6 15.4 4.6 2 66. 7 46.4 49.6
3 0.0 0.0 22.2 7.4 3 11.1 5.1 6.6
4 100.0 97. 6 99.8 87.6 4 99.3 97.17 98.3
vhere category 1:vater 2:forest 3:agricultural land 4:built-up land.
- R,
oW v _ -
Fn ‘ ::L . 0‘ ‘ .
-'-x, . . \ ) category 2
, 3 (foerest)
category 4
(built-up)

Fig.1 Structuring Element

(city-block) 0
(a)target data  (b)spectrum only (c)spectrum+edge(FP)

Fig. 2 Classified images
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ABFFECit Laplacian L W SNz v VF—F L FP LB D e B L LCFP oA
ZRL, FPEIDERLAEZy V7 — 8% AR MUERICHMT A LKL WEFCES & US5ERE
DEEE"EIENTELIERMRLZ. L2LEeWs, Ty PF— s 0RBIlLVEASEEL L EE
BHFEL, Ty I T— 52 RGN E BT LEESHS e ko,
<BEXHE>
1) J. Serra: Image Analysis and Mathematical Morphology, ACADEMIC PRESS, 1982,
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TAFEPHLMHARRRATES, pp.533-534, 1993,
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