ETHEE 34 % 515 (1986)

Ak a—% - TT7T 4 TADIDHD
HT— TTNERT O T T

FEHERET A FE A

(1986 £ 2 7 =4

1. AYE1—F TS5 1 0REAT—-ETNL

FEBRERENCEETAFRLELT, “7 74 2 AKE 2 “Retiy 2 5 7@ E" ©
FIBEL L bbb, T, T LIEMAFEOREY —1+E LT —FY =7, V7 b
Y2 7 MEOERBICEELVWEOED D, okl ~—Fr=270ETERXY ey x, B
F—eTwyBR, FITTUTARATIVNVE, FTS5T4T7ARAeT4ATVA, A A= —4&
fo EOWEEIT—ERNIC N TBRBEE L, LabBNEMTEATES XISk TET
Wah, —F, V7Y =T7OETh, ~—FU = T7OWEOR ECHHET, PHNTHOH
BOKENT T 74 2 RVATAPRAIESLTWS (2L 21X, ERDAS, MIMS, ODYS-
SEY). &bz, SAS,SPSS-X e EDffizt o A5 4% 75 7 4 7 AREO ML AR A EAIC D
5. Zoft, DATAPLOT, STATGRAPH 7 &#st7 5 vEHO Y 7 b v = 7  \EBcHh
T b,

b2 THREAE, T 2@BOEBEIMERLOAZICIIVERTAILEVWIRZLDD, oh
ChbETHT— 75747 ZOFBEIEB IR L (Becker (1983), Nicholson
(1983), Trumbo (1981), Wainer (1980)), L L, EEKEEZOFENT — 2 EITC LD X
SIZERTHHIEVS A CEELRZRNILIELNETHL I3 CBbISE, Biclsrs 7R
W5 7B EITO EVI LU LEDRINRD - THDT, BEXA DT — 2 EAIERY D
ShDEEbWAM, TOAETOERIVELTO TR, BRoBERFOAFTCE, &
EOFRIEHT > THEADOBENLIBELTCWAE VL STIWD, ERbDELTHKDOL ST
EBBETFLRE D,

N— Kz 7 ORIED S

D ffig2xFEFEmy (BESLERICERIECZIERINIEMTHB)

2) FETREABFEOHE (BHEOEE) NELIATWS, HEVERHAERIELE L, £
Bl TE 5 EBOBCHIEYRH 5,

3D FRTHEHIT— AT 4 TRIL-T, BEOEENRELD, bz, T4 ATV 4 kT
DFME, AT FRHT—HRIRED A —Fa -, LTDEE, »5—7r oy 2~DHHK
E, BEABORMREFNRENERLS, Lo T, ZhAbDHI T — « 2F 4 7RORIEI+
GCie\, ¥h, BRABCREEOEMYMNELTAHI EMNEL, FAb0LLTHFHATS
ZEDEEL S,

Y7 b 7 ORIES S
1) BEBIEDD 2 Ta2—F 7L VY FIRY 770y, 0, HoThHIEFRT
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BfTHB. Lnd, 2—FPLBLT 562 YEHACERTLHLDIELLY 7V =T%
FHATERZREVE - TWLD E V0L, Thid, Blhd555—=Frcd &3V 7
P = TN LRI B0 LB,

2) HEOERFEI EL .

3 T ) XRAZEOBREATS TR,

3¢z, CORE v =25 &, GKS (Graphical Kernel System) 7c 235 55, BEE{EICD
WTOREBIERIEH & 2780,

ETAT, V5974 7AR =2 ETBEYRACLIBEOEERERL LT, BEEED
HERAIRHLEY & B W HI T bbb, BE, 75—V 5774 7 ARRAVAESEDL
DELAELEINTVWABEELZHIT, “HF—vRFa (FER) T, “H75—xF1 (A
BEFA) LV bbDTHE,

bbb AHA, AHEOLEEND D ITEIREY - i%%%ﬁﬁ#%@ﬁ%@ﬁ(ﬁbﬁbhf
By, BADBEETALHI T — « VAT LADORENDD (o z2E, =veErDh T — >
AT A, ARAPTALOETA (FRFHELRE (1983)), LrLId L, “BRON T —->
AT L OPMFBICIIRBEOBIENMERE L TEREINTERY, avEa—27 574 7 AL
BLIhd“TATYVRAPAT— « AT A" LOBICIIKERERNHD E VbR T\W5,
BRL, 23 LEERRELAILTRE, 77—+ 27574 7 ARBET A D ERR
VIV 2T OB FEERTLECIBMBEIB L2 L5,

COWEDBINL, T 2BITCRWTBEEFIATAEEGCERLBbhs, »5 -
FAREIM L 77T A T ) RARARET DM 7ea v —2EEOEANE T e/ 5 A%
RETHzed s,

2. AS—« EFNEXOERYTIIT

BT =TT NEN—FT =7 OGREPCHRE L ZKRCCERED D, T, RRERTH -
APV =T eFa—THDOFT 4 AT VAR5 T, BRL -EBRHEDSAE -2 574
AT ARATVUVADEBERBEMCTEBATESLL ), 2hittdliaT, #5—+%F
ADEZFHCHBANZOND LI TE, Fh, H<D=f 2783/ a—FTIES
AE e RAF ¥ VRO E= 2 HFRALT5,

CHLIT AR - AF v VEID IS S 74 7 AEBETA S L TCERE (A~ Ny 2 THE
D) hF— e 2TAL, FIAEPBEEERTY 5 2 THEO I, BV, BEERELN
BLTAETF— O T e/ 3 ABBCHELLIS - EFALERD S, BEFHIATHS
RFEH N T — « EFAECOVTCIOBEFRYENTHEN1IDL 51c/eb (Enderle et al
(1984), Foley, et al. (1982)),

SN— N = TRIGEF A, foé2iE, RGBE=Frix, 3EE (R: red, G: green, B: blue)
EZDEIH(T 1+ A7 VA RREFEREBEOHE), REF = — 7OMNEORSE T L2 TH
B R bRk OBEE L e F v ThH5 (Beatty (1983), Foley (1982)), —77, ADBE
EHIGERRT VWY 7 b7 = TRIGEFARZ, BEYIHEE0T (BHVWEATIHR) =5
AMEREERHSDOTHH, Whws “Bo 3ER”(EMAH) : Hue, B3E (L) : Lightness %
FolXVAE : Value, 881 3 72132 E(S) : Saturation) iz X W HEI NS, - T ZiT, »~—
Ko7 DBREECTENRTVARGBEFAE, V7 by =« TOMRICE LY., HEVITAOE
Frestinggedy, HSV, HLS =51 L oM %EBES T2 » 5 -« = FAMOERO 7 L =
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VAL (BREEOEHBRT V=) X L) REETHZ L EEFNEEEHC T v 75 2T 2
EDLE LD, ThEBEANCRTEROR 2D L 5105,

N R 2 TR DEFI

«RGBEFNL!TVEZS ¥
L YIQEFN TVH#E L &

77= RGB | ~—— 1|7 HLSEFL
. cCMYEFN I AT=T) b, R E TN —— | | O | ~—
EFN . .| HSVEFIL
v
‘.{7—
DAC | Digital
VTR 2 THIBOE T Analog -
(ANDBEITEL 72 ET W) {
7 T—
« HLSET7NV EEN 2
« HSVET IV
1. 2.

7ok zi¥, HLS =545 RGB € A NOFE#REZE 2D, Tk, 25— AT LE1LT
X 3D & 5 e WAgEF o Gk (Double-cone model) %% 2, Zhictam 3ERL XL I
5HSV 2 Froggicil, R3O TESOR#YE 2D, i, BERZVELLT, 0svs
leLTEZ23)., 2 v8E (L), AE (S), & (H) 2ththb5 i3,

M3, BEAMIPHABCHEL, Emarg L=1, TwmaR =0 dEd5. i,
ENBTIRAD - THLEESHELES=02, 7s/vava, +hbb, EEEELRT.
OFLESDASEOERICHA - CEIH D EEMMENEL D, ZDHROE(ITES

B O

Swe
o (H=180)

Cyan
|

"'n ".' '._'
E}\H5hrﬁkﬂ@;

(a) WI"gETN (b) (a) DWrifi

3. HSLAH7— =71
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(tint) &2 5 LM T %, £, G (H) S8FE (S) 2EEL T, MH#EohE:, L
FRRTEBE T2 81, BOBERBYE2SZ LIS, I, HHHET, KFW
LcWmET®3 D b)), FLrbAEIEYREL, XEFTRCBET52HECHLL T
B (H) NEFT 5. 7ok, B - T, &2 Tektronix ® k 51z, HEfg (H=0) %»
FTRELBTRESADDLD B

5Lk, AT —exTAEE2DLE, FIABEIELE, vk X, THDWER] £ [k
BTt E R H T — 2T (HLS) LG Ees o LN TET, AOBERIIS
BT EWSTERDHS, Tiabb, RGBE5FAT, & 8 FTEIThFhEDI K
EE5TRED EMBRRDDD, Lol LaE L BELL I 0,

EEOEBRFIEE LT, 23FEELE-H L, So4E (h, 1, s) ©xt+5 RGBHE, (O, g
b) rhnFhEHLTIhE T 1 A7V A OBEEEICEDHE T RGB 0iEE (intensity) i #
T5 KRieZhy, BRESLLTE= 2K LRETH, Itz 4¥y F DREREY
LoF = 2 DEBE, 051, g, b=15 s k2 EEL G IR D,

—ji RGB %»5 HLS R~OEHRDFE, & 21, T=2DEELOBEYREDD S

B (HFR) CBrh/ B “MEa" Th20hH3 I3, HELELLOASTHE (1,g,b) {#
75 HLS = 54 L CEDORBID H0EMD & EBRBRILS,

LZAT, ThLOEBRT A=) X AORECHELBNIMTICED > Th, EFIT
CKFIHTCED L 57w 7 sl BEINFAILNI S5 THD, T, HT—+ 2T
BT T4 P ART A AT UVARRLIEANED > ThEF o TlEbRI T v 7 5 435 DEE
FERABETH-Tch, BEEOFID, DROLTLIBENESZ THE LIEINT b, IHIC
Killavea—227774 7 28RAOBMAz v Y2 -2 BBETH I ENL, KBRS
DEMLEDERREOILDE, H T~ FAOEROERH BB DOWT, 74—+ 5 v
SEYREVCICULANL, I~ 7rav a2 REOFEHRT v 75 AR ER LFIAET
BLEEDHD, L, O LEERT e e ARTRICT S 7R 27T 205> TELDT,
= 2 BB TBELTRAVLERCMEIET RS o TI W,

3. Tx—hS5> 7055 LOEE

DIIERE LI L 51, HF— 27574 2 ARFIETHES, FO—FY = 7080
EETERNECSLELDE, TR 7T AR T AR OERY TOIEGHICR T L
DB LERDBD, FhTbhl, TEALEVISABBOEGT v 5 ATHHT LM
YL\, TOSEYRELT, FBIIDO T e s S ABAB L, ¥, Tus 5 s0BRI
BT, TEBRIIEEO~S7ravEa—2TCLFIBETE LY BESBENES
TH5H IO, KROFTERBED b LAY EDL,

&  4k: DEC#, MINC—11/23

(PDP—11/23 t1%, FFEA =1 128KB)

Chiz, 7374 27REFH e Fu4 27 g (VT-125) piEkk
hF—x =% : NEXUS—5800 i34

R B =256 %240 (EE)

BEHRE=R (), G (&, B (F offa4s+

(LichinoT, £ 0~15D 16 B

HFEHEEE: FORTRAN 2 (0OS iz RT-11)
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DEOBETCHE LY v 7 F ADHEY KIGRN 5,

(). RGBCNV

RGB %25 HLS, HSV %~, H5\ 3, FOHDOEWAITO 7 v /5 A THA,

RGB# (r,g, b)EL L TIEET B L (Z 2T, 0~15 o&EFEOEH), HLS 5\ 3 HSV
hZ— T EofE, (h1s), ik (hsv) NEHIKD, H5\IE, FOWUEHES
fThhd, 2T, 0], v,s=1,0<h<360 L3452, ZhiTBrrbhboeTHLIEL2 L
ENTESD, Zh?, »5— -« eFARBOEREYTIEER T w752 TH 5,

(2) HLSRGB

HLS =512 RGB £ F A ~OBEHBREYITH, oD & E, F4 2714 ki, HLS=F 1o
75974 0 ARRDIBEDT, h—vArxFoTCETHE (L) %, kel (H), f&EfE
(S) #IETAH L, PRvEEECERIN: RGBELFERENS,

(3) HLSNEX
2 ofgEInZ T, oI/ RGBEY, #F7—-F=F « T4 AT VAChT~— ATV v F
(BHREA) & LTERTS.

(4) RGBHLS

RGB #5425 HLS ¥4 EOMEBEZRDDEZHL() EAMUTH DA, b, 73
747 AT 4 ATV (VT-125) wHFzRrEhAHLS =5 roRoTic EBRNEN S 2 b
5, IRT, BIZTOBORBU AT LNTED,

(5) COLGEN

HF—eB=R«F 4 ALV ANERITERBOE (22T, 16 ® 3FE=4096 &) 3 X<
D (r,g,b) ERLIUHETZ HLS €510 (h1s) EXEHLCY 7 A1 E LTEMTS
TR FTATHL, TDTwTFTATLIY, WS- =2 DEEYHENIDLIENTESL, [
o BEZFIRAO 7= 75 sdc, COLGEN KX W ER LI-BERBRIY L 27T » 75 —
TAELTHGWSZ ENTREL TS,

T, BREROZVBELTHVCLHE, il HHBE Yy FETHE 6D IFHBLL
AN, SR RERERBLIEVERTLLIATTHE00, LEITLIHEETT— T
ELTHIMILTEL, tWOABERTILDIIFETES, 25 LEBFLER T v/ 5
ATHABH, Todk 2iE, RedHFs5 COLPLT cid o a2 FIE L TABEEEOHH AR - TV 5,

(6) COLPLT
G)DT w7 T ATHERLEMLIT — 7 r&ffioT, FavfEitao HLS 51 ETofz
B/ 574 2A T4 AFva4 (VT-125) L CHRT ADDTr I 5 ATHD,

(77 COLNEX

HLS = S OBEXIEE TS &, TORECKT 5 EINEOWE FICh bROTEREBE »
F—rx2=2g LICEKRTS, 207 r s S3aBTCHLS 75— 250 LONELTHNE
CHS T BEAELELTCH T — » =4 LICBRWCBET A L8 TE 5,
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1.

BOE Bo¥ | B E ol | W E  fA0oX
0.0000 1 0.4000 253 0.8000 73
0.0333 6 0.4333 294 0.8333 54
0.0667 13 0.4667 337 0.8667 37
0.1000 24 0.5000 384 0.9000 24
0.1333 37 0.5333 337 0.9333 13
0.1667 54 0.5667 294 0.9667 6
0.2000 73 0.6000 253 1.0000 1
0.2333 9 0.6333 216

0.2667 121 0.6667 181

0.3000 150 0.7000 150 (BEFLT 4,00 &)
0.3333 181 0.7333 121

0.3667 216 0.7667 9%

(8) LINGET/DANMEN

hF—+ =22 LOABEOBEHE (L2, €©F47—7H5WREETHIAThBA
AL OFEBEODDLENBHDOHETE, »—VALIVKEFS>TEORLERED
RGBoBEDOHME 75 7 4 7 ARTFTH, ZhiX, £ =2 —LORROELHERTS ey
SARIGALIc=2 =T 4 V5T 4 « 7075 60—2THB,

AT, HLS ®FA2E 2 5L ECEBTNES L LT, bhbhERCH AR A
3, ~—= ¥y =7 OFIF 5, HLS £ 7 2+ O DO AIHICPFHE M L T B bl Tz, Fi
BT2h5— - =20 CEKELCEELHHBREOETHS, L5285 %, D
0, FAOPIERNCSML B EEz T (Zh%efERET 57 w2 5 45 COL-
PLT th %),

O &R, FABECEEZEEHRES & &&%&f%% THWL~—F Y =7 OBEK
EREENDEGH T ERERTS, bhbhBZ o THWeD 7 — =2 D84, BEIL3L
B (XM [0, 1] % 30%5), Lto&ZHKETHRABTELSEOBUIHLS =5 2R ETS &,
EIDX Ll oTW5 (HEL=05 CREHI DL - &5 5L, ﬂﬂ%kﬁb(ﬁﬁ&&é)
Lk, HEL=0CBfa, L=1thotrcfyT5s.

4. 7075 LDOBRIEG

Z T, 7r7 354 RGBCNV, HLSRGB, RGBHLS, HLSNEX, LINGET/DANMEN =
CARRE k-

4.1. RGBCNYV 474l

¥ ¥, RGB £ 71 & HLS, HSV = F L o0 #lE =T, s, [H11]~[#H4] TO
BEERRTILDON 7 -« 5 —VvIELTRAZAEL .



UV 2R T TT 4 TADEDDHI T~ EFABTRE T R S5 A 45
[(FI1] (r,gb) 52T (h1,8) 7k (hs v) ZRd5,

(#i1)
.RUN RGBCNY

£<< Color model converter >>>

RGB -> HLS (1)

HLS => RGB (2 |, ey gp
RGB -> HSU  (3) TR
HSY -> RGE 4 IR

END (0) 4}
COMMAND : 1 ’ e 1%
CINPUT R/G/B § 12 10 8 ~—(rgb) i AH

30.00

0.67 |«—EHL%(hl,s) il
0.40

wrx
T}

K4. (r,g b) 25 (h1,8) ~OXEH

(F2] (h1s) g/ (hs,v) #52T (r,g, b) k5,

(12}
(1)<<< Color model converter >>> {2)<<{< Color model converter >>>
RGB -> HLS (1) RGE -> HLS (1)
HLS -> RGB (2) HLS -> RGB (2)
RGB -> HsV (2) RGB -> HSV (3)
H8Y -> RGB (4) HSY -> RGB (4)
END Q) END (0}
COMMAND : 2 COMMAND : 4
INPUT H,L,S ! 275.0 0.5 1.0 INPUT H,S,V 1 90. 1.0 1.0
R = 9 R = 8 3
G = 0 G = 15 (FEAFOFEEICHY)
B = 15 B = [
(h,1,s) %5 2T (r.gb) #RKDBHFTH 3

5. (h1s), s v)nb (r,g b) ~DEH

4.2. RGBHLS, HLSRGB )£474l

(%1 3] RGBHLS o4

(, g, b) x5z, #hicdinTs 1) ErERLchrHLS 35—« 2500
RohieFrRL, TOMEBEXHZL, 22T, [Hil] LBEOTHBPIBEL, o [(fl1]c
AU (L) ErBohs s &ainoi,

COBTELRBAEIR, BAHNEEANSRRETHS, tk, MEOKENEMNTHRE
RV VY EDTARZ VRS S 74 7R 2= 2BEDFNEREDLTDTHES, Tib
B, BELCTIEREME>T\W5,
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(i3}
Enter R.G,B

R,G,B 12 10 8 ~——(r,g,b){EXAHT 3

try asain 7(y/n) IN

(hls) #E i, FRFIZZ ORE 5O, @D &1/

1.0 White

9.0 —Black

6. RGBHLS o734

[14] HLSRGB o5

(h,1,s) ExH 5 — « EFALDONOFT, »—VARLIVIEEL, Fhidnds (r,gb)
BEExRDDHETT, COFCHRD LI, ThENBEINZEDA A IR HT— T
ADETCFEINSG, ¥, FEIE, 25 LBRTIVWEDORRKADL I KEEIRS, T
K70 (2) oflickits (r, g, b)=~10, 11, 8) %, FoZMEFAL T 15, 11, 8) &% T
ZBHERADELD L S TEENLOE LD E s &/t ?,

4.3. COLNEX =7

7w 275 5 COLGEN TERL 7 7 A VIEBIBERD A T~ v 27 » T T =7 %A
T, HLS =510 EBEOBER KT ARAFRELEEEET A b2 —-vE1LTE=% EKC
FRT HFHRT. .

ZZTE, L=037TH8 IO L=05 520 b&0BEE 2 —vE2RBD (@), (b) & LR
L. IB®D (a) 221650, (b) 1384EH5 GE1EER), “hboRiz, HLS =
FADMEDOMAY TERFE2OATL 5 ELT, KoM L, RICFLOER TS
LTRABCEE LA WHOBEZEETIEI W, ¥, bABHECEKR LA HLS =540
WIE Lo BOBUIEBREMCO ML, BMENNEL 53 E (BREEL VTS i’E) &
OIS T 5, e, F#EOATIRASS BEAOKIIEL DT, FhbLoMBLEED
Bk om (B OtEEoMTtET LI >R LE., RBRBO» 7 -EEOKI, BHE
#L=037, L=05¢tb2tExicBEohs HLS =F A HOBD %Y, 7 r 7 5 & COL-
PLT %#{F->CHIO LB L.

¥, £ETHRHLLERMOBRIEDLMCAR LRV, HITENBLY BRI &
XL bbb “ERLE (boundary effect)” i X A5 —BOEBRTH D, BED & 5 B0 E
BRECELTWB Z EIERL TV, ChzfCrit, SEMoMEh L (=TS &
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(f514)
(1) (37 Y200k IR S)

1,0 White
Grees
g @
8.5
L
r .'V-
Mmta
0.0 —Black

(2) (HBOBEEEE LT, KBTI 3)

1.0 White
t-/®
0.5
R !
G E i1
B: 8 \" ' ‘/
Eﬁg\\hfﬁjzﬁga
8,0 —Black
X 7. HLSRGB o WD, @ olEIigETS & (1, 8,
b) BEHENB)

b, EEICHEECTRER PRI T R EOBRERLELT S, bz, ICnXS5KE, &
TG REL ED, TMEYIEETE, ZORBELHZLRIL,

4.4. HLSNEX =74l

MCwx7r 25 HLSNEX # B bh2B8HEAD 5L, £ iwL=05S=10%%
BIF, 2O ERENRKA) Eh 2 BohNnD 12 0EARERRAT (BH% 15 ESOK 12445
Lie), #7—<x=% FITHAIRIHTHD., dbHA, ZO7er/Ioillinbo
BCELCTEEOHMEOAYEL ENTES, RCWE, ETobil, FEOTFTHLE, -
DlEw, 7k, EE, E, B OB - EXInL TV B,

4.5. LINGET, DANMEN ®3&47l

BEREGED, HLELLANDEETTONN LIS AEEOCBRODMAERNLT S5 LD
BHAGIO—2>TH 5,

¢, e 25 A LINGET AV CER EOEROBEER L 7V v 2745, 2O
L (r,g, b) {EX 7 7 A AL IZB&ML, ®kic7 =27 5 . DANMEN i & » 885 o RGB s
DEEERIHET S,

VE, KDDL 5 eBEEEICKH L CTRFICRTERCD > TEEZEDO (r, g, b) [Ex#HL
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(LINGET®%47)
Enter file name . TRYA.DAT « #ip+—-%
Plot line (y/n) 7 © Y R 7 7 4 LD &R

Please set first point !!
Please =et last Point te

(19 ,132 ) - (164 ,150 ) «~ FV T V%ML M
FE T BED s DB R
4 =} 8
) S 4
) S S
6. 7 ?
//’_\W o ML AR EDRED (r.g,b) &
10 9 7
9 8 7
? 10 9
9 9 11
9 9 10
( 19 ,132 ) - (164 ,150 ) — BOME
COUNT = 146 « %> 7YY 7 Lo (EEK)

try asain (v/n) ? o N

X 8. LINGET »=E174l

B FDOHBESMEHITHENS, 9 &b, L7 w54 LINGET itk 5EFEOMH
H@EREZRL, Mok (r, g, b) OEFEOL A+ 275 AKX CHHBBEN KT ST TOMH
EoBEERT 777 TH5, KDERS, 9 DB R EOBRELLRENCE
WY HILNTESD,

6. TOISLR}

Rz ~Xte7 w75 50 5%, RGBCNV, RGBHLS, % X 0 HLSRGB @ 322w 7w
7T A )AL HETFD,

KB TRLEETe 2754055 RGBCNV 2@ 7w 235 A%, 757427 R
FuAFva (VT-125) %53 HF—+2 574 7 2% =% (NEXUS-5800) %2 &3
%5, VI-125 # W ABE I MINC-11/23 0 7S5 7 4 2 R F 4 22 V78 (57472
2Efl2 < FES) ©H 5 REGIS (Remote-Graphics Instruction Set) i X 0%, #*O#sE
Y97 A —5 kLI RGL/FEP 514 735 ) (RGLLIB) #EE$5, fcbziE, 7r7 35
A TE NS A —F 4, INTGR, CLRSCR, SWINDO, MOVE, TEXT, RELLIN,
SLNPAT, MARKER % &M FNTH 5,

TRhBDOY T —F v OREED Mz oW Tt (RGL/FEP Programmer’s Reference
Manual, VT-125 USER Guide) #&B I hi-\, T, fiolEc e 7 5 2 52F|HT55
X, oo —FVvERSEOEEOLD BRI ZNEND S,

EBI, T — =2 BEIFETUL, ChEHETIRT 454779 &L TMINC-
11/23 > OS TCHtET 5 RGB A v 5 — 7 = —2&IfHIHD > A5 & « 54 75 Y IBLIB % &
FBETD (KL, TZTHEHO SR T ATEAVT LRV,



(DANMEN®3E47)

AV a2 =R T TT 4 TADIDDIT — c EFAEET w5 A 49

Enter file name 7 [ TRYA.DAT
146

count
PUSH RETURN

LLL R 22
Q o]
1 [o]
2 Q
3 4
4 i8
S 24
&t 23
7 = 28
8 3 19
9 I 19

10 3 7

11 3 3
21 1
i3 2 Q

14 @ (6]

15 @ Q

<< >r>
(e o]
13 o]
21 (o]
3 : [v]
4 3 S
3 18
& 1 36
7 35
8 I 30
9 : i8

10 & 4

i1 2 ]

12 & o]

13 & ]

14 2 Q
i5 o]

<KL B >>>
o [¢]
12 [¢]
21 (o]
3 1
4 3 1
S : )
& 1 24
7 3 34
8 : 2
? 30

10 : 1z
11 2 S
1z @ 1
13 [¢]
14 1 (o]

15 : o

Sr s ue s EE e wE R NW AN RN EE 2N AD AN MR

NE R R N rs EE AR RN ER Re sEAe AN Gw e

A ue eE M Rt NN e e Re s N AN Rk e

(%) (r.g,b) flZhZNDSH

3363 3¢

H36 36 3 3634 3 36 3 36 30 3 36 3 3 I H I HHFHH

36 36 30 3 3 3036 3 36 3 36 I 36 3 36 3 36 3 H 30 I I WP HEHN

36 3 336 3 3 3 36 30 363 3 3036 30 36 3 36 3 36 33 W AR H ¢
HHRERARRRARFAARFERHERHFAFRRFRFFEE R R RFF R RNR
R NI R

I E R R R F RN R IR R RRE RS
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COLOR PATTERHN FOR EACH EXAMPLE
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frogram RGBCNV

This is a eroaram for providina specifications of colors within
some color samut and rerforms conversions one color model to the
other amons three color models;RGB,HLS and HSV.

RGB = RGB color model;the color intensities are specified

as (R,G,B) trirles.

HLS(huesliahtness,saturation) color model;

the double cone model.

H / ranains from QO to 360 dearees as anale.

L / vanaina from 0 to 1 as a ratio.

§ / rangins from 0 to 1 as a ratia.
HSV(hue,saturation,value) color model’

the sinale cone model.

H / yvangina from 0 to 3460 dearees as ansle,

S / ranaina from 0 to 1 as a ratio.

V / rangina from O to 1 as a ratio.

HLES =

HEY =

Authors and Correspondence &
Ichiro KRaneko and Noboru Chsumi
4-6-7, Minami~Azabur Minato-Ku, Tokvo 106
The Institute of Btatistical Mathematiocs
Date : April, 1985/ Revised January, 1986

600

subroutine hltor{(CLEVEL) | HLS to RGB

write (6,600)

format (//1h .’ INPUT H.L.5 @ ’,%$)

read (5,#%) h,al,s ! read H,L,5

call hlsrab(iv,ia,ib,h,al,5,CLEVEL) ! convert

call prrab(irris,ib) ! Print R,G,B W

return \

end i,
3

subroutine rtohs(CLEVEL) ! RGB to HSV |

call rerab(ir,ia,ib) ! read R/G/B *
.

call rabhsv(irsis,ibsh,s,v,CLEVEL) { convert

write (6,400) hrs,v

oneoONC0NO0aROAO00C0000a00o0

data CLEVEL/15.0/ | color intensity levels

600 format (//1h ' H ='4F7.2+/+' 8 =',§7.2:/+' YV =/,§7.2)
return
end
subroutine hstor(CLEVEL) ! HSV to RGB

600

wurite (4:600)
format (//1h '
read (5.%) h:s,v

INPUT H.S5,V I ", %)

! read H.5,V
call hsvrab(ir,is,ib,h.s,u,CLEVEL) | convert
call prrab(ir-ig,ib) ! print R,G,B

return
end

600

subroutine rersb(ir,is,ib) ! read R,G/B

write (6,600)

format (//1h ,’ INPUT R.G.,B ! ’,$)
read (5,%) ir,ia,ib

return

end

)
10 gontinue
write (6:600)
600 format (//1h ,° <<< Color model converter >>>7//
$ 11x, ‘RGB -> HLS (s
% 11x, ‘HLS -> RGB (2)'/
$ 11k, ‘RGB -> HSY (3)77
$ 11Xy ‘HSV -> RGB 4)/
3 11X, 'END (0)'7/)
[
write (4,610) 7
610 format (ih ,° COMMAND @ ‘,al,$)
read (5:%) num
if (num .ea. 1) call rtohl(CLEVEL) { RGB to HLS
if (num .ea. 2) call -hltor(CLEVEL) I HLS to RGB
if (num .ea. 3} call rtohs{(CLEVEL) I RGB to HSV
if (num .ea. 4) call hstor{(CLEVEL) ! HSV to RGB
if (num .ne. O) soto 10 ! error
]
stap
end
subroutine vtohl(CLEVEL) i RGB to HLS
[
call rerab(ir,ia,ib) ! read R,G.B
©
call rabhls(ir,is,ib,h,al,s,CLEVEL) ! convert
[
write (6,600) h,al,s
600 format (//1h +' H =',f7.2:/+" L ='4F7.2:/," 8 =',§7.2)
[

return
end

600

VLA O LPTAVLF « —LUQRYOQOY G Y L £ &

stbroutine prrablir,is,ib) ! print R,G.B
write (6,600) ir,ia.ib
fFormat (//1h ,' R =',i7,/,° G ='41i7,/+" B =',1i7)
return

end

€9
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procedure RGB to HLS convert
subroutine rabhls(ir.ia,ib,h,al,s,CLEVEL)

irsig,ib inl0..CLEVEL]
alyv inf0.0..1.01]
h inf0.0..360.01

fel(i,max,min) = float(max - i) / float(max
mak = max0{ir,is,ib)

min = minOG(ir,ia,ib)
al = (max + min) / CLEVEL / 2.0

I ")

= 0.0
= 0.0 i
f (max .ea. min) return

s = float((max - min)) / Ploéz((max + min))

if (al .at. 0.5) s = floatllmax — min)) /
$ (CLEVEL * 2.0

re = felirsmaxrmin)
aec = fo(ig,max.min)
be = fe(ib,max.min)

if (ir .ea. max) h = bec - ac

if (ia .ea. max) h = 2.0 + ve - he
if (ib .ea. max) h = 4.0 + ac - rc
h = amod(h # 60.0 + 360.0.360.0)

Teturn
end

- min)

undefined

= Max — min)

procedure HLS to RGB convert
subroutine hlsrsb(ir,ia,ib,h,al,s,CLEVEL}

irsia,ib inCO0..CLEVEL]
alys inf0.0..1.03]
h inf{0.0..360.01]
ira(k) = ifik(x + 0.5)

am2 = al * (1.0 + s)
if (al .st. 0.5) am2 = al + s - al # s

amli = 2.0 * al - amZ

if (s .ne. 0.0) soto 10

if (h .ea. 0.0) .30to 20

write (6,600) ir,ia,ib,h,al,s

600  format (ih ,’ ?-HLSRGB error ‘,3i5,3f10.5)
call exit

20 ir = iratal # CLEVEL)

ig iraal # CLEVEL)
ib = ira(al % CLEVEL)
return

cantinue

ir = iKhlra(ami,am2,h + 120,0.CLEVEL)
is = ikhlrs(ami,am2,h »CLEVEL)
ib = ikhlra(ami,am2,h - 120.0,CLEVEL)

return
end

$

function ikhlra(ani.an2,hue,CLEVEL) I vaLuE
ira(x) = ifix(x + 0.5)
hue = amod(hue + 360.0.360.0)

akhlira = ant
if (hue .1t. 240.0)
akhlrs = anil + (anZ - anl) # (240.0 - hue) / 60.0
if (hue .lt. 180.0) akhlra = an2
if (hue .1t. 60.0) akhlrs = anl + (an2 - anl) # hue / 60.0
iKhlvra = ira(akhlras % CLEVEL)

return
end

canmono Qo

o

procedure RGB to HSY convert
subroutine rabhsvlir,ia,ib.h,s,v,CLEVEL)

irsia,ib in[O..CLEVEL]
h in{0.0..360.01]
s:v inf0.0..1.01

felirmaxymin) = float((max ~ i)) / Float((max — min))

max = max0(irrigrib)

min = minO(iryia,sib)

v = max / CLEVEL

s = 0.0 .

if (max .ne. 0) s = flpat({max — min)) / float(max)

h = 0.0 ! undefined

if (s .esa. 0.0) return

re = felir,max,min)
ac = felis,max,min)
be = Felib,max,min)

if (ir .ea. max) h = bc ~ ac

if (is .es. max}) h = 2.0 + rc - be
if (ib .ea. max) h = 4.0 + ac - rec
h = amod(h # 60.0 + 360.0,360.0}

return
end

28
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7w 752 RGBHLS

c [
c Procedure HSV to RGB convert program RGBHLS | oconvert RGB to HLS models
subroutine hsvyrab(iv,is,ib,h,5,v,CLEVEL) L
[ [
© ir,ig,ib inf{0..CLEVEL] © This proaram is for transformina the RGB color system to the
[ srv inf0.0..1.0] ¢ HLS golor model and the resultina is displaved as a point
[ h inf0.0..360.01] o within a HLS-double-cone model on the VT-125 ararhic terminal.
e [} The following library is used : RGLLIB (for YUT-125)
ira(x}) = ifix(x + 0.5) c
c [ Authors and Correspondence
hi =h c Ichiro Kaneko and Noboru Ohsumi
¢ c 4-6-7, Minami-Azabu, Minato-Ku, ToKvo 106
if (s .ne. 0.0) soto 19 e The Institute of Statistical Mathematies
[ [ Date Arril, 1985/ Revised January, 1986
if (h .es. 0.0) soto 20 o
write (6.600) ir,ia,ib:h,s,v ¢
400 format (1h ,* ?-HSVRGB error ‘.3i5,3f10.95) o s
call exit byte ves,word(80)
c ]
20 ir = ira(v * CLEVEL) call initar(S)
is = ira(v # CLEVEL) 10 oall clrser
ib = ira(yv * CLEVEL) write (4,600)
return 600 format (///1h . Enter R:G,B’,//:+" R:G'B I7+%)
© vead (5,#) irsia,ib
10 if (hl .ea. 360.0) hi = 0.0 o
Fl = hl / 60.0 call initar(3)
i = ifix(h1) call clrser
£ =h1 -1 . call clrtxt
P o=y # (1.0 - 5) c
A= v * (1.0 - (s % f)) call swindo(-0.7,-0.1,1.1,1.1)
1= v (1.0 - (s * (1.0 - F))) o
o .
if (i .pe. O) soto 1 < call linmey
ir = ira(v # CLEVEL) call cirsh
ia = ira(t % CLEVEL) °
ib = ira(p # CLEVEL) call prab(ir,is,ib}
return ¢
1 if (i .ne. 1) sato 2 oall rabhls(ir,ia,ib,h,alss)
ir = ira(a * CLEVEL) ¢
ig = ira(yv # CLEVEL) call phls(h,al,s)
ib = ira(p # CLEVEL) ¢
return call move(-0.4,0.7)
2 if (i .ne. 2) g0t0 3 encode (11,900,word) ‘L = ‘,al
ir = ira(p # CLEVEL) 900 farmat (a5,f6.2)
ig = ira(y # CLEVEL) word(12) = O
ib = ira(t * CLEVEL) call text(word)
return o
3 if (i .ne. 3) soto 4 call move(-0.4,0.65)
ir = ira(p # CLEVEL) encode (11,900,word) * 8 = ‘,s
ia = ira(a ¥ CLEVEL) word(12) = O
it = jira{v % CLEVEL) call text(word)
return c
4 if (i .ne. 4) aoto 5 call move(-0.4,0.60)
ir = :Pazt : gtgzgt; encode (11,900 ,ward) * H = ‘;h
ia = ira(p . =
ib = iralv % CLEVEL) ﬁ:;f‘iﬁit(wgrd,
return °
5 sontinue urite (6,630)
ir = iralv * CLEVEL) 630 format (1h ,10x,’try asain 2(y/n) I‘,%)
ia = ira(e % CLEVEL) read (5,500) ves
ib = ira(s # CLEVEL) 500 format (al)
E;;turn if (ves .es. ‘v’ .,or. ves .ea. ‘Y’) soto 10

call cpyscr

call clrscr
stop
end
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subroutine prab(ir,ia,ib)
byte word(12)

call move(-0.4,0.4)

encade (11.900,word) * R I ‘,ir
format (aS.ié)

word(12) = ¢

call text(word)

call move(-0.4,0,35)

encode (11,900,word) * G ! ’,is
word(12) = 0

call text(word)

call move(-0.4,0.3)

encode (11,900,word) * B I ’,ib
word(12) = 0 .
call text(word)

return
end

subroutine linev

call move(-0.6,1.0)
call line(-0.6:0.0)

call rellin(0.02,0.0)
call move(-0.6,0.1)
call rellin(0.01,0,0)
call move(-0.6,0.2)
call rellin(0.01.0.0)
call move(-0.6,0.3)
call rellin(0.01,0.0)
call move(~0.46,0.4)
call rellin(0.01,0.0}
call move(-6.6,0.5)
call rellin(0.02,0.0)
call move(-0,6,0.6}
call rellin(0.01,0.0}
call move(-0.6,0.7)
call rellin(0.01,0.0)
call move(-0.6,0.8)
call rellin(0.01.,0.0)
call move(-0.6:0.9)
call rellin(0.01,0.0)
call move(-0.4:1.0)
call rellin(0.02,0.0)

call move(-0.61,1.05)
call text(‘V’)

call move(-0.574,1.02)
call text{'White’)
call move(-0.574,0.02)
call text(‘Black’)

call move(-0.68,1.01)
call text(’1.0°)
call move(-0.68,0.51)
call text(’0.5)
call move(-0,68,0.01)
call text(’0.0")

return
end

subroutine cirsh

call ‘move(0.5,0.5)
call circle(0.5)

call slnPat(b6:)

call move(0.5,0.5)

call rellin(0.5,0.0)
call move(0.5,0.5)

call rellin(0.25,-0.433)
call move(0.5,0.5)

call rellin(-0,25,-0.433)
call move(0.5:0.5)

eall rellin(~0.5,0.0}
call move(0.5,0.5)

call rellin(-0,25,0.433)
call move(0.5,0.5)

call rellin(0.25,0.433)
call sinPat(1l,)

call move(0.775,0.96)
call text(’Yellow’)
call move(1.025:0.525)
call text(‘Red’)

oall move(0.775,0.087)
call text(‘Masenta’)
call move(0.15,0.087)
call text{’'Blue’)

call move(-0.13,0.525)
call text{(’Cvan’)

call move(0.146,0.972)
call text(’Green’)

return
end

aoaa 0Oc

a

procedure RGB to HLS

subroutine rabhls(ir,ia,ib,h,al,s)

iryiz,ib inl0..151
alsv inf0.0..1.01]
h inl[0.0..360.01

fel(irmax,min) = float(max — i) / Float{max - min)

= maxk0(ir,ia,ib)
min = minO(ir,ig,ib)
al = (max + min) / 30.0

= 0.0
h = 0,0
if (max .ea. min) return

undefined

s = float((max - min)) / float((max + min))

if (al .st. 0.5) s = float((max — min)) / (30.0 ~ max — min)

re = felir,max,min)
gc = folia,max,min)
bo = Ffo(ib,max,min)

if (ir ,ea. max) h be - =c

=
if (is .ea. max) h = 2.0 + re ~ bo
= 4.0 + s¢c - rec

if (ib .ea. max) h
h = amod(h # 60.0 + 360.0,3460.0)

return
end

98
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subroutine phls(h,al,s)

call marKer(1i,-0.6&.al)

al = al

if (al .st. 0.5) a1l = 1.0 - al

if (al .le. 0.001) al = 0.001

®x = s # cos(h % 3.14159265 / 180.0) / 2.0 + 0.5
y = & % sin(h # 3.14159265 / 180.0) / 2.0 + 0.5

call marker(i.x,v)

return
end

(3 7mzs35x HLSRGB

[}
eroaram HLSRGB ! convert HLS models to RGB ( without NEXUS)
Caenecesaseesnnaasusssenasossnssooasonnasansssbnsrsnartannrtacnrannnsen
o
c This prosram perfarms conversion from the HLS color model
c to the RGB one.
c The following library is used ! RGLLIB (for VUT-125)
c
¢ Authors and Correspondence :
] Ichiro Kaneko and Noboru Ohsumi
c 4-6-7, Minami-Azabu, Minato-Ku, Tokvo 106
c The Institute of Statistical Mathematics
[ Date ! April. 1985/ Revised January. 1986
c
[}
bvte ves
c
10 call initar(5)
call olrsor
call clrtxt
€
call swindo(-0.7.,-0.1,1.1,1.1)
-
call linev
[}
oall cirsh
©
call inp(h,al,s)
c
call hlsrsblir,ia,ib,h,al,s)
c
call prab(ir,is,ib)
c

write (6,600)

600 format (1h ,10x,‘try asain ?(y/n) [ ’,4$)
read (5,500) ves

500 format (atl)
if (ves .ea. ‘v’ .or. ves .ea. ‘Y’) soto 10

call epvser
call clrser

stop
end

700

20

subroutine inp(h,al,s)
brte word(12)

X
¥

-0.5%
0.5

"o

call cur(xry)
if (v .1t. 0.0 .or. vy .gt. 1.0) goto 10

call marKer(1,-0.6,v)
al = vy

call move(-0.4,0.7)

encode (11,900,word) ‘ L = ‘,al
format (a5,f6.2)

word(1Z2) = 0

call text(word)

x 0.5
14 0.5

call cur(x,v)
X = X - 0.5

y =y — 0.5

if (sqrt(x ## 2 + y ## 2) .at. 0.5) soto 20
call marker(i,x + 0.5,v + 0.5)

§ = sart(x #% 2 + y *x 2) * 2.0

h = amod(atanZ(y,x) # 180.0 / 3.14159265 + 360.0,340.0)
call move(-0.4,0.65)

encode (11,900,word) * 5 = ;5

word{(12) = 0

call text(word)

call move(-0.4:0.60)

encode (11,900,word) * H = “,h

word(12) = O

call text(word)

Teturn
end

{00

subroutine prab(ir,is,ib)
byte word(12)

call move(-0.4,0.4)

encode (11,900,word) * R ! ‘,ir
format (aS,i6)

ward(12) = 0

call text(word)

call move(-0.4,0.35)

encode (11,900,word) * G : ‘,is
word(12) = 0

call text(word)

call move(-0.4,0.3)

encode (11,900,word) * B I ‘,ib
word(12) = O

call text(word)

return
end
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subroutine our(x,v)

call move(-0.5,-0.05)

call text(’ PUSH return !}

call locate(x,v,Key)
if (Key .ne. "15) soto 10

call swmode(‘RE’)
call mouve(-0.5,-0.05)
call text(’

call swmode(‘OV’)

return
end

subroutine linev

call move(-0.6,1.0)
vall line(-0.6,0.0)
call rellin(0.02,0.0)
call move(~-0.6,0.1)
0all rellin(0.01,0.0)
call move(-0.6,0.2)
pall rellin(0.01,0.0)
call move(-0.6,0.3)
call rellin{(0.01,0.0)
call move(-0.6,0.4)
call rellin(0.01.0.0}
call move(-0.6,0.5)
call rellin(0.02,0.0)
call move(-0.6,0.6)
call rellin(0.01,0.0)
call wmove(-0.6,0.7)
call rellin(0.01,0.0)
call move(-0.6.0.8)
call rellin(0.01.0.0)
call move(~0.6,0.9)
call rellin(0.01,0.0}
call move(-0.6,1.0)
call rellin(0.02,0.0)
call move(-0.61,1.05)
call text(‘V’}

call move(-0.574,1.02)
call text(’'White’)
call move(-0.574.0.02)
call text(’Black’)
call move(-0.68.1,01)
call text(’1.0’)

call move(-0.68,0.51)
call text(’0.5°)

call move(-0.68,0.01)
call text(‘0.0")

return
end

subroutine cirsh

call move(0.5,0.5)

call cirele(0.5)

call slnPat(é,)

call move(0.5:0.5)

call rellin(0.5,0.0)
call move(0.5.0.5)

call rellin(0.25,-0.433)
call move(0.5:0.5)

call rellin(-0.25,-0.433)
cail move(0.5,0.5)

call rellin(-0.5,0.0)
cail move(0.3,0.5)

call rellin(-0.25,0.433)
call move(0.5:0.5)

call move(0.775.,0.96)
call text(‘Yellow")
call move(1.025,0.525)
call text(’Red’}

call move(0.775,0.087)
call text(‘Masenta’)
call move(0.15,0.087)
call text(’'Blue’)

call move(-0.13,0.525)
call text{‘Cvan’)

call move(0.146,0.972)
call text(’Green’)

return
end

nana Oc¢

o

600

20

10

rrocedure HLS to RGB

subroutine hlsrab(ir,is,ib,h.al,s)
ir,ia,ib in(0..15]

al,s in[0.0..1.01

h in(0.0..340.01

ira(x) = ifix(x + 0.95)

am2 = al # (1.0 + s)
if (al .st. 0.5) am2 = al + s - al * s

aml = 2.0 % al - am2
if (s .ne. 0.0) soto 10

if (h .ea. 0.0) sote 20

write (6,600) ir.issib,hsal,s

formatr (ih ,‘ P?-HLSRGB error ‘,3i5,3f10.5)
call exit

ir = iratal # 15.0)

ig = ira(al # 15.0)

ib = iradal * 15.0)

return

continue

ir = {Khlrs(amlr.am2.h + 120.0)
ia = iKhlra(amliram2.h)

ib = ikhlrs(ami-.am2.h - 120.0)

return
end

$

function iKhlrs(ani,an2,hue)
iralx) = ifix(x + 0.5)
hue = amod(hue + 360.0,360,0)

akhlra = ani
if (hue .1lt. 240.0)
akhlra = anl + (an2 - anl) #* (240.0 -~ hue}) / 40.0
if (hue .1t. 180.0) akhlrs = an2
if (hue .lt. 60.0) akhlrs = anl + (anZ - anl) % hue / 60.0
ikhlra = ira(akhlrs # 15.0)

return
end
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Transformation Programs between Color Models
for Computer Graphics

Noboru Ohsumi

(The Institute of Statistical Mathematics)

Techniques for using color graphics systems in data analysis and a design policy for
user-friendly interface software are described. An implementation of these concepts in
several new programs for color-model transformations are provided. These can be fully
realized with a microcomputer and a low-cost graphics display monitor and form the basis
for an integrated color-handling system. Examples of the results obtained with these
programs are also provided.



