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Abstract

The IMAPRO sotfware package was mainly focused to provide an algorithm which is capa-
ble of displaying various color composite images on IBM PC, VGA(Video Graphic Array)
card with no special hardware. It displays the false color images using a low-cost eight-bit
plane refresh buffer. This produces similar quality to the one obtained from image board with
three eight-bit plane. Also, it provides user friendly menu driven method for the user who are
not familier with technical knowledge of image processing. It may prove useful for universi-
ties, institute and private company where expensive hardware is not available.
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1% #7% (image processing) v ATLHIEIY Mzl ols kED BHE EE Srstod
REFE, HRER, HAEER, ERBE, KEBERE, KEST R R KBAIE % BE,
B, ¥, B B %9 & A4 ZWA #FHEZ Jdow, Rhde &K, BESH
ZoAMx FAESZ glov), HIE image board ¥ HET RUEHY AZEHAE BAZY
of 3l Ry RIS FiFEE oA ®EEL) Hiro] EREw Hiifayd RIRE A E ol
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— A9 Aol 53] HifREye)ct

A HERe EMa#Ee dv —MAdAR A HHEE F i, BES RHEEA VE
deol B 2HBE o2 Wol HH}Z 3l VGA(Video Graphic Array) ## PCE FIH
5 ole BBREE 2ZEHE HEdeH, g vld EgE U BEEE K
frel By kel Fastazt kgt

2. FRClolEt S &

EREEAY HFHAs FREHECGK #Hwxdre 2 LANDSAT &8& FwIche
header$} data #7222 #k =] 3t Headerols &2 = 7] (columnd %), WE5 vE
B, BB L R So) sk AA sl data Boreles ALHIE o ASHl E#iE
A sensordll & HEEOEZHE K§ F2 HE=EE BHEE kEstd 3 BfE Fd=
s, o] W owF Y T Z frEksterkol @2} headerd] FEH= HHRE 2
gl A& IMAPRO A= ATHE &k 2 headerE 7p#rslel IMAPRO® [E# formatl =
gl KGM(KIGAM) o2 ##msle] fFgc). wkek KGM formate] o} o}& &% 3t for-
matg JRIEY Bpol = header B HFRe} Aol, 122 1@ ¥ ASjstoiof At

KGM #Ff{&ulolel] &= Fig. 13} o] header ffi5roll= #igdlolele] 4iE (Path-Row):
30 vlolx, EHT IRE ebll= Date: 30 ulo|E, #Fffe ol ZF& el Size:
30 ulo]E, 18]Z NXLEN, NYLEN %% 2 ulo]EE f43le] B% 94 nlo|ES x}A|s}w,
Data Tf4polli 2% /2 Fig¥e] NXLENS Zo] ubE 1 line®d =} = NYLEN lineo] BFif
"t} o] wl dlelele) 1 nlolEE F%2 1 pixeld Fingh

Header Part
(94 bytes)
line 1
Eigd o)} line 2
Part line 3
(NXLEN x NYLEN) line 4
line NYLEN

Fig. 1. KIGAM format.
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3. Color Composite Image {Ef%
3.1 Full Color C|AZ 0] K&

BiEe F3EE HAEEANA %S o celslr] st Fig 260 R AH 3ol
one pixel 2 RGB(Red, Green and Blue) #% 8 bits® #2 24 bit-planeg %t RGBE £%&
256f@ 9] oHE #EEE BHE T donE FHUEY @489 He 253@e)t}. 24 bit-plane
dAE o]AY W EMHE HASIY #RE ZUEY HNE 5 dey, @ 7 EMK
EX 10-12 bit #2EEL] B0l d2d FHslnz —RASe] EFEE EHKES Bt
= AL BiENA AEANA ~EEs

24 bit-planeo] & 3HS] #FE3tYS RGBZ 43l %% 8 bit(one pixel) 8} Fike ut
= 3 O #fge HEd= B Red, Green, 281 Bluejl|2 ‘Pixel Value Mapping' & @
3l gk=t). RGBe #iHfEE DAC(Digital to Analog Converter)2 R uUl$w RGB £&49
f4H-¢ 24 bit-plane® 2 hardwarefJal %k o2 #4438l RGB gung %39 e (CRT)
2 WA o’ ARE FlAsIY % d2agde)ste K& TFull Color Display
Scheme’ztz g} HTelle o)2|d e A9 FolE = I one pixel & 8 bitsE fHH
o] FEE KBs= vide =58 AT ok

red

—>  |I8-bitf —> ] — DAC—|

green

—_— 8-bit}j —> :J — DAC CRT
blue J
E— 8-bit| —> ] — DAC

Pixel Value
Stored Image Refresh Buffer Mapping

Fig. 2. Color Composite Display for 24 bit-plane.
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32 VGA Jl= & FIAS ClAZ 0| B

—fe 2 de) #ASE IBMPC =& Hif#iEe] VGA 7l=9} Workstationo]| A= B5
8-bit refreshing buffer® #Hsl™, RGBE & & 6471x9] z7] & HRES #HEY & J2
22 RGBS ML 25 Mastd ®iEE 7% gl 6 bity =5 18 bitr} LEE,
VGA 7}z oA hardwarefy e & 8 bitst #AIcE 24 A IMAPROGAE £ 64/
BRE 1 Redol 4] 67}A], Greendll A 77}A], 18] Blued| A 67} & #HlA3slel 25 2521H 9]
zt7] o8 @ES HiHste FiRE 2 elstgrh 8 bit planed A [Ekel HHE & e
25618 2] 48 h 252{HS AT Hihe BeEd M $dx RGBY &g FaF &I
7] 9sted 6, 7, 69 AL FASIAC 266/ @A HHAFIZ S8t 8, 8, 49
He ezt Jeld 5 glou Blue fffe] A taFdeols= HEiel stk

i) AT o)A HEstodor ¥ BRI FHS ANHE &Y FHRMEA WY oA
B, & & %9 R@Ee BXE FHiE 2=z 44 AT FL T 3 devEHE
ANEte Y2agd o] & gy AW #Fifel HEh

%S RUH tiaZHe] sted &% &HME HH6E ENZ ERE CLUTH Map
pingA]A Fojo} #&dl, CLUTY index & ofal X3 o] RGBHEE HffS K/ MES K
KfEE o2 3v] Red® Blue #Fige 10, 222 Greend 8F yojA dL& EHE
RABHA A& #R 29 gre] "o

z=42r+6g+b

of u 2z} & 0%E 251 Alo]9) gholw, RUEle] Wihi¥l= #f%e Composite Color o]
t}. F#fE ) 4D(DNmax-DNmin)gte] #7} 55 #1%2 Composite Color= A3} %47
Eol 1 f@ES F8v Aol AFlEt £ dxnFe oL A

i=TTyeq [red]

k=TTyem [green]
k=TT [blue]

dmli, j, k]=dml[i, j, k]+1

N P[r]} P[r] : number of pixels at gray level r
s= i _; fuad - . . .
H Total—1 J T[r] : approximately Total/N pixels
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slred{a] slgreen|b]
Pblue, red_part[a], green-_part[b]= 2 = dmli, j, k]
i=ilred[a] j=]lgreen[b]

Fig. 3& VGA 7}l= |4 Composite ColorZ gk 3= ﬁrf—% diagram 2.2 F#/R3t 4}

R G B
0 — —

, DAC
L
GRN| —> | —— |l 8bit DAC — | CRT

= |
J I >DAC ﬁ

RED

|

BLU J
251 -
Assigned
Stored Color Refresh
Image Determination Buffer CLUT

Fig. 3. Composite Color Display for VGA.

4. IMAPRO=2| 4k
IMAPRO+ Multi-Channel data®] &rf, #atRE, BEMR A ®FHEE, BESH, X

HEEHE, Filtering, &M (Lincament) i %-& TITAA & Jedl, T FEHEEES o
o Frsldr)
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Main Manu
Here are available Modules :
[ 1) Display Image(one or three band)
{ 2) Histogram in Graphic or Numeric
{ 3] Filtering Image Module
[ 4] Ratioing Image Module
[ 5] Lineament Extraction Module
{. 6] Density Slice Image Module
[ 7] Display Saved Image File(xxxxx. SIF)
[ 8) Displays Available Color Table
[ 9) Edit Parameter
{10) DOS command
(11) Help
(0, Esc] Quit to DOS
y)) Enter Desired Option(0~11) :

4.1 Display Image{one or three tH=

AN EEe &% Fd(band) S $oll wel Fig 4o £RE 74 o] BH ®& Composite
ColorZ 3}l tlxF o] & BEE, #B 27 we} #i/) = kot TaEste, o
e FB o e B 77%; ek =3}, cursorodl] o8 FFKe RiEsH 1

< %y, 22 7Y F dew, nhbf-A } iEd AlageAe otlgt A2 wwE E2W
o] taZdold FgS i, TUE =& DOSE A 5 gle Aol HFeoldh

PRINT IMAGE
QUIT
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(A)

Fig. 4. Output of B/W and Composite Color Image.
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4.2 Histogram in Graphic or Numeric

&% dleletzt 7FA L Q= density value®] il Bl ok, 18l FHEE 2d99 =
= BB R RAFEe REolth 53 HEZ 7Y #EL 925 349 ‘density. rgb’
E fF@iEe, #g deoleld tid o8 7R FHEX Zo) IFEEv Aol #Hfgod.

4.3 Filtering Image Module
R S Hiisty) St ofele} L 471A 9 "E Y HiEd HAs A

1. Smoothing

2. Edge Enhancement

3. Differential

4. Smooth with Weighting

£ He|gL Fig. 59 ¥ A3} 2L 3x3 maskE HHY 27} e Ko I8 &
g

Smoothing :
a’=(a+b+c+d+e+f+g+h+i)/9

Edge Enhancement. :
a’=e’—(b+d+f+h)/4

Differential :
a’=((b—=h)*+(d—-f)H"?

Smooth with Weighting :
a’=(a+2b+c+2d+4e+2f+g+2h+i)/16
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Fig. 5. 3 X3 mask.
4.4 Ratioing Image Module

T e Eig Aol WET % 1 HRE AR BB frEss ZEE4, IMAPRO
dAe 471219 dAAE ##th Ratio HikE 5 Mo &% a b 3l s ofalie}
€ HEXL & #%l BB pixel ol HASA M2ZE FR & D= Hikolth

“1. C=tan"(A/B) % (2/7 % 255)
2. C=(A/(A+B)) %255
3.C=A-B
4. C=A+B

45 Lineament Extraction Module

oL e etk A= HFIRS HPM fEe] dol® W MEE A MY & e
RS A ALY RE2A], 3x39 fiteringd AT F, BRME LT A& AAER
A fEEe) AL MMEM (Lineament) Hi% S fER St 1 #RE N2 E B o)F22 KR
3t Aol el

4.6 Displays Saved Image File (xxxx. SIF)

ZFHo1d FES BB Zuddd Hinse &RER #ksld FEY 5 sk o] o
SrEiEls 98 IMAPROGIA Bfiine 2 FRY #Estd 248 AT Aok g9
o] &l A FEE BHY AF, FES 154049 9ol RGBHIZ BIEE HAEE b
3to] EREE EEY 8-bit2 e o, CLUTS @iHe ZYdd wihses o2 29¢
Aol s, SIF 3l 9L 2UEe WhHe HFHREZ TRl ol Ligel #wE =~
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PS¢ AXNA GT U2 HHSEEA EESF taSHe] RERT WX sA sz SIF
e e ohE &g shUs} o] headerst data #7oR EsrHEH, header #orole
olefel e HEHIF ekt

VGA 7t=9) f@8H

Graphics 2] %55

Printer Attributes 3} o]&

3 Ao

3}d =

tyAEZd o] R=(B/W or Color Composite)

O O O .0 O O

5. ENRIFA %

FHE taEYed #EES ZHEINE HEEE, #gel d2Ede)l® %, moused 9F
WE ®: FU'7)d] 98 wwS i 283 ‘PRINT IMAGE fIEZ boxE #MEsted
HWAAZE. o] o RES hh& 47] Astde ZJER LES eSS #HFEsly
of gc}. ol5 sEl|ElEL 34 ‘printer. atr’ 2 FFgiE o] i)

6. RITRR

A& IMAPRO #712)19] B1TS 18] ZFoof & A9 Bl ofellsl o] —#kimosg
iR 8I3L gl& PC based systemo]t}. IBM PC/386 LI T2 #fgo X = EEHEY} Yol nR
HEE w25 sl F& Co-processor®] #H#irl BRI, RN Iy BHEES] &%
SEZ 8 7$oE= 1IMB(1024 X 768 x 256 color) A& 2] VGA sl= fFHS d-§3ch

IBM PC/AT/386/486 == 3873
Ze 2uE

VGA 7}=

e} ZAe (F&W e

~ 2 B 3 WE mp¢a
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7. & R

IMAPRO= #EF el i3 HMMm#Ee) v —MAdAE A FHE 5 i, &HEY
© image board ¥ HEF EYEY LZEY]Y fEAC] LE glo] B ¥XBH FoE Wol
A% sl VGA(Video Graphic Array) #&i#i PCE FIHY & e AZEHY HARS
Hyo 2 stgich B4 SMEH WE, FHaam %9 Z& MRS Mg Wike B8 #
HE7F 2o FR37] 837 3t o83 23 s Emdo 24, FEEE Hire]
R} ol FHstazr ot

7} 33
. Pop UP % A= £1%
o} Xolg) #E HH Eiib
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