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Abstract

This paper is concerned with the analysis of multispectral aerial photographs by an image

processing system on a minicomputer. The system is powerful with the hardware FFT, large

high speed external core memory, and interactive color image display device.

The color image display system is composed of a color/black and white display, two joysti-

cks and several interactive buttons. Several registration algorithms are experimented and the

least mean square approximation is found to be best in respect of accuracy and speed. Low

pass filter is found to be very effective for the elimination of shading effects on the photogr-

aphs.
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Fig.1 An Example of Image Processing System

L) =

May 1976

ERANTBEE LTRRETS DL B~E8 5
—ARXA=IF 4 RTF VA EEDIINIT, 4096 X 4096 D
TRLy YV IR2TE754 00« 2y b2+ 5 F
—iK&2H 7 —ERP7 4+ VLERDAN, HLUE
HBOOEEN T —HRE 74V MEE T TR L
(ChRERTHRTOOLTHLIEES AR L2 D
YRTLATRIELEEMI SN X106 -%). 8
H 74 VADAHDIDDFF L R%+F—, B
EROBEHNZTS720DFy F 7Y v 42—, #1X
ERDI1cHDOXY Foy 22—, 2O 57 4 v 718
REBVBERINTOT, FWENEHOAL N7
I AL TEFIELB LS IKIT-> T 5.

2.2 BS3=A AT RTLLERY

ESRABOWEETTD i BBULERERER
BHEMERLERKE UTHETHS. BlcwrF
A7 MPVERPH 7 -BERORITIZIEA S —7 4 R
TUVAREBKETSHS. FCTRLARIROLS L2
==V INBEE S DN T —FT A RS A EE 4L B
L, I=avPa—2icERLE 2070y 7R%E
Fig. 2 iTRT. #5—F 4R VAE%EBELTIE 20
4 YFOFLEERR.

1) K & Breehethdv, r25371:

ZD4ty bx3=12 £y FIZIZHERLBELHE
ZBRELBENLE Y VKT, 3y FTRESKE
RERY, 5y M ETRBRCE LD
{TH5.

2) FULEEELEK 320250 50RFELHEI L

Szl

FUVEHRDOARE, BLUTY a4 RF 1 v 2 TE
BCEESEZRMUTES VTR EAEEZLZ LD
N2 AL O EBRBHBENSLNL, FRENTHE
WEDHSHMBELP-7-LEZ TS, BEETFE
LTRY7ZPUIRBIZES>TED T LEDERER
IZIZESMEETH,I LTS,

3) ERFT—2RE[ 12y (4 b x3M)

THBH, €Y —HREHEBDLS DIESITX

GO'OV‘/B&Wdisplay
Picture 4 bits
c plane 4 by
320x250 [
p 12 bits I —~
W its
u Sjl/mhoi BEW 6 bits Joysticks
ane .
5 cursor display ¢£
1 b']‘;l50

input terminal

Fig. 2 Color Image Display System



Vol 17 No. 5

DEIDMR BT EITE-TEE Y b 64 BRBEDH
ERBEGL 2HEOELERT AL ENTES L
il

LD2HROERIZZAA v FE2YPDIZ ZEITEXD

EFNENNLICT 4 RS VAEBIcHihTE2E 3
i, Zhs 2 BoEE% 1 B 15 BoBATRE
KF A AT VABRICHANT S EICX»T2HOHE
BREERSDODETHBLTRACENTEELSICL
7. COBEARVARE=LVFZRI FPAVBHEOME
BADOEBERITETOEINEIDEVEDICRBL
EDBTE, ThPEOCH 3 L XT3, 2KROEKROY
ICEEY a4 AT 4w /) THEBRADNT Sz LK
S THBEICEHBOLY AP L—va YBTEEXHIC
Ul ZHiRBA DD TRAS I SO TERKEYT
HETENMRLpEL .

4) 2KDYVaART 49 %D, FaRS LA
InfEEEOERDOS, 220+FEHI-YAT
HEN/EEOEEER, Y alAXTF4 7
TR/ EROHAHMMRIL & OREFREHERIC
Ehbd kol

Vad AT 4 v OERARAE Fig. 3 1ORT.

EEOETEAG~DY 7+, EROEK - f/, Oz
7E, SEOARV-ZOEREHERIELS D
DEAAE R v 2B OT:.

5) YadRT 4w O{BOEARELLD,
F4 X774 SNERO LIKRPXE, L5%
BRTERT S BHODIHIC 1bit X320 X 250D #
'Y (lEy +FLr—V) £d507

6) 1y L—rvOF—2R3XHFAIE y b,
YHR8 Yy b THERNEREAAL T EWBT
&, FREHBEBOOHNITICENTES.

7) R,G, B RHIz 0msS 15 DL NLAERNSEF
4 Va4 vy FEDM, RG, B EROHLE

Fig. 3 Use of Joystick to Encircle Arbitrary Region

NEZEHORITVRT & LHILE 387

o N5— 1/
b { VA~ —— 1 /0 —

R [ e ] B1] 1

S———

4Evk

1EvRIL-vANT-3

CH=L R
o 1 /X h—

11
6Ewh

1€k IL-YADT>-9

o 134/57-9

3 4 —
— i

E_ 2R4K (75-)
na%s GM‘RWLma)

Fig. 4 Bit Structure of Display Data
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Fig. 9 16 Pairs of Points Obtained by Correlation
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(a) Shading in the original image

Fig. 12 Example of Shading

(b) Gray level change in the XY direction
Fig. 10 Shading in the original image

(a) Image which is obtained from Fig.10 by the subtraction
of low frequency components of Fig.12

(b) Gray level change in the XY direction
Fig. 11 Result of Shading Extraction Fig. 13 Image after shading correction
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