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3.1.1. RADIANCE =239l 74 % 7|2 &&4

RADIANCE Z 27132 w]a =% Lawrence Berkeley Laboratory(LBL)2] Z ™ A+
Hol g zeaora 19874 ol = B Eule] Aelxyol st %35kt
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*  GDS Things File
e Sun3, Sun 4 workstarion

*  DECstation running ULTRIX
*  Silicon Graphics IRIS

e Mac II running A/UX

e IBM running AIX

* IES Luminaire Data

* Sun 8 and 24-bit Rasterfiles

*  Architrion Text File

*  AutoCAD DXEF (next release)

e Targa 8§, 16, 24 and 32-bit images




[E 3.2] RADIANCE Z 2213 9| GI(Graphics Interface) X| 2 &H

Gl x| d&d

* X11 8-bit color or greyscale and 24-bit color displays
*  X10 8-bit color or greyscale displays

*  SunView 8-bit color or greyscale

*  News color or greyscale

* AED 512 color graphics terminal
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3.2. RADIANCE =239 M4
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- ouA Y 9% BEY, BSUYY ¥ BEAE A4

H ouTPUT MODULE W

o ovA < A4 = RPICT
o owxe A7, 7] 24 = PFILT
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3.2.2. RADIANCE Z=za3eo| ¢+ mel

[ 33]S 919 #4o] w2 RADIANCE ZE139o] Ujito] u1e 348 Holil
Atk 7] H2E 5l AR A4 AHdete] A& H e gtdolH, violy g
& RADIANCE Z 213l A] AlE#old 2 Wity sdolrh, HAE 39
o vpolyef* FAdES A= AHEH BE ol w7 Mg 555 B

7] Y&l 4l GETINFO W #H-& A}-&-3ho}

=

[ 3.3] RADIANCE ZZ2739| melgtM

oo 8 4 saxt  mlElR
*  Scene - materials and geometry definitions .rad Text
*  Numeric data tables .dat Text
*  Functions .cal Text
* Internediate data to calculate glare indices .gla Text
*  Progress reports Jlog Text
*  Parameters defining a RADIANCE project aif Text
*  Octree — compiled version of a scene .oct Binary*
*  RADIANCE picture .pic Binary*
*  Ambient illuminance values .amb Binary*
*  TIFF formet picture tif Binary




3.2.3. RADIANCE Z233°| 7|& 58§
[(1¥ 32]i= RADIANCE Z2I1319 74 2 Holy AHyiAgde HojF= Aol
th. AREAb= RADIANCE Z 2o Ag3le Generator(7] 2421 B2E 3¢

AHZNE ol&ste] thdeztel 7lstebd A5E A=) *rad(Scene file) I}

9lt}h. 121}, ACAD2RAD 3+ TORAD
2 ZAE AutoCAD HI =

Generator XFORM

Scene Description

— i » | Other Values
v H :
.
OCONV \
Iy RTRACE | - PVALUE
\
o
...................................... » RPICT V :
—
~® | Tilter
,,,,,,, 4 e
RVIEW | =7
v
'''''''''''' Driver
Y



= W3gt}h 183 RVIEW, RPICT, RTRACE 59 W#d| g Fx54 Anz
B 2= 2% 2 3= ¥ gS Adeta, o Az RE ojmA A<l *pic It
A AT *fpic Y2 PFILT ¥R 22 28 FEE o] &slo] oA ¢
A7Iv B71E 2dstal st ojwAE ZHAstetAl "k ojnA o] S 9let
o] AR&Ab= RVIEW, RPICT W&ol #54, #5903 4
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3.3. RADIANCE =239 =9 AlsH oiy

[Z 34]= AF7HA AwW3 RADIANCE LR I13o] FA QA9 7|H 3 EoA
juc] H =
[e] - 1

AH&-%:= RADIANCE Z=Z713o] x3d F8 A3 HHE9) ¥}
Zlo|th,
[E 3.4 RADIANCE Z233 55
HHO] RE=
AEDIMAGE AED 512 colror graphics2 ¢/SF 3tH £2Hd
ACAD2RAD* AutoCAD Z=2IHof|A 2T Z7HS RAD ItHe
ARCH2RAD Architrion text It S RAD It = B3t
BGRAPH Batch graph A&
CALC H |
CNT Index counter
DAYFACT AH A FelEE =Tl FAUESS A
FALSECOLOR* S14M gEeje| RADIANCE O|o|x| mel AN
FINDGLARE 3ol LM X] AL
GENBOX* SHA e 4o
GENPRISM 247|s SEfl 4o
GENREV ArE2e 3H e 4o
GENSKY* EMI 2HE
GENSURF shgholl mE MW gEl 4o
GENWORM LM e Mo
GENINFO* RADIANCE Ite| HE =l
GLARE 2|t AlZHA obE M ALt
GLARENDX Glare index H| &t
IES2RAD* IES I}l S RADIANCE Z 2o & nfd 2
LAMPCOLOR ZTYH| M AL
MKILLUM#* RADIANCE Z =239 =T At
MGF2RAD Materials and Geometry Format I}l S RAD I} Z
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NORMPAT RADIANCE O|a|X[of AtZE &4l 2Adtst

OBJVIEW RADIACEN object £7|

OCONV* Scene LU ZFE| Octree THY MM

PCOMB RADIANCE O|o|X| &y

PCOMPOS RADIANCE O|0|X| =H

PFILT* RADIANCE o|o|X|e| ZHEE

PINTERP o[o|Xlofl CtZ O|D|X|E M E£= XME

PROTATE olo|x|e| 3|&

PSIGN BIAEZEE o|o|X| MAM

PVALUE Cl2 gAaozHE(ER 9%) RADIANCE O|0|X| 4%}

RA_BN Barneyscan O|0|X|2&5E{(ZF2 Z)RADIANCE O|0O|X| H 5t

RA PIXAR PIXAR 22 ZFE/(£2 22Z)RADIANCE O|0|X| B{st

RA_PPM ET;ITaEe% Portable Pixmap2 2FE{(Z2 2Z)RADIANCE O|

RA PR Pixrect rasterﬁ1e§$E1(§% Z)RADIANCE O|o|X| &t

RA PR24 24-bit rasterfile 2 FE{(£2 Z)RADIANCE O|0|X| &5t

RA RGBE RADIANCE O|o|X|e| AlgiZo| gt

RA T16* 16-bit Targa I+L 2EFE(F2 =) RADIANCE O|0|X| it

RA T8* 8-bit Targa IILEFEH(F E) RADIANCE O|0|X| 4%}

RA_TIFF* TIFF O|o|X| e 22 E{(Z2 Z)RADIANCE O|0|X| &5t

RAD RADIANCE O|o|X|e| &Y

RCALC* 718 At

RPICT* RADIANCE O|o|X| mg! AN

RTRACE* RADIANCE Z 29| ZMEX

RVIEW* RADIACNE O|0|X[o] MTZEE A&t

THF2RAD GDS Il ZFE| RADIANCEZ 3t

XFORM* Scene IOl 5N, Ol SS9 #HEt

XIMAGE* X Window SystemO|A{ RADIANCE O|0|X|2| 5t &=

oA AR HEHE F 2 AT ol&d F8 WHArE BA)ES 7
A0 W2 o3 At
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1) Fzte] 3244 718 24
TS 3] 71skE ARl FEl 2 RdEsty] 93 RADIANCE Z =139 5

A7F ¥ *rad 3Y =, Scene WA A 471A] 7| E dolE o7 FAHEL

— 34 (comments)

Scene 1] ESJFol A ekm, Tz MPS 99 AgHh B A

24 # all lines beginning with character
<) # scene.rad gfele] o] =

# This is Material file. o] & A

— %7] ¥2](Primitives)
Ao FQ YEHFoly, 2] FA|7F A olet B2 FAoR QlF

Se] [F 35] obelel FAlel AN 7A7kel /)5 E L@ Aeleh

F2])  modifier type identifier
N S S, S, Sy,
0
M R, R R, R,
o) void plastic red paint
0
0

5 1 .02 02 03 0



red_paint sphere red ball
0

0

4 1 15 0 2

[ 3.5 rad T F 4|
o B LH g
Modifier o|XMoll M2o|=l identifiers ¢ XIAIZ| ALt
identifier7} M2 =X LAUS HAR0= voidE ALS
Type AEHE= TEHo HAlo|Ll male| A
Identifier 2o "Alof w2l M™E Ol
N ZAY els=2o| £
M A= ols=o| =
Sx £ =7 gAlg st =AY ol
Ry EH X7 galg st A ol
— 9] = Z ;] T Z(calls to external programs)
Scene < WH-olA ThA] 8 23S s Este] APAZL u] ALY, &
H 2ol F3-2 Scene U TRl b= Ao o) XA H oo st}
wspelel geigtel Aol AL\ /5 S AEael el B2 948 4tk

| program name  parameters

! genbox cinderblock fireplace

1.5 2

1.5

-1



— o] &9] ¥ Z(identifier aliases)
ZZ(modifier)oll 2|3} identifiers TFZ o5 o2 WAsc)

& 2)  modifier alias new identifier old_identifier

o) Alberta image alias Alberta photo Photo paper

3 =
S-S trad R AYFA HAT, 2Y7)TE GRS A wES}E IES
D

BHe ool AA 2RI 44T 5 k.

IES2RAD @2 ofdfiel 22 o= Az, o] uwe} "oy s

2 ies2rad -tlamp type -¢c r g b input filename
a) ies2rad -tdefault -c.225 .75 0 ies02

3)CAD shel9) W
W] 3AAH 8as AREHE dolM AP vhsh gol *rad HUR

55
2hdsty ==, 3k 718ker A JEje] 7d-9-o = ACAD2RAD.Isptt TORAD.Isp

Aol ofgt 7} el 5o 93] CAD TS ¥gsto] A8 = ATt
zhzbe] WS vt 2 FA 02 AutoCAD RN EH{5oA A A
71 A1 €t
o) command: (load “c:/lisp I ] 9|3t directory/acad2rad.lsp™)

command: (load “c:/lisp <] $]X]3t directory/torad.lsp”)

Zb7he] el wel ACAD2RAD WHel Agolls EE 338 845 shie



CAD °llA A& ¥ layer ¥, =&

Bl Agell=

mo

2134 TORAD

< AutoCAD =

[(1¥ 3.3]

=213 YolA CAD e

1ol 99} o] AutoCAD

4 AT B olF 59 B

—

23 % Scene(*.rad) T}¢

9]

EEET I

AR 7V ALY o)A 7] A} & o

T ellA 9

s

AB7HA A

XFORM

-
L

gegel &

Fol AsA|ZIth.  XFORM

3]

2 44

o

-
R

3

Al 7] LA}

=
€]

\

-rx degrees -ty degrees -tz degrees

xform

x y z file name

-t

90 -t 2 0 O scene

-IZ

xform

o)
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Command: (load "c:-thesis cad-204-torad.lsp")
—— TORAD.ISPF - 1993 by Georg Mischler ——
Enter "TCRAD" for writing Radiance files.

Command : torad

TORAD samnpling modes:

Collected entities:

FPlanarized faces of 3DFACEs:
Extruded and flat TRACEs:
Extruded and flat S0LIDs:

Extruded and flat CIRCLEs:
Extruded faces of ARCs:

Extruded faces of LINEs:
Extruded faces of ZD-PLINE=s:
Constant width of 2D-PLINES:
Clo=sed 2d-polylines a= POLYGONs:
Faces of 3D-MESHes:

Faces 1f POLVFACE=s:

Points as SPHEREs or BUBELEs:

e R R e

[
o
—
[u]
=1

Entity data collected by:
Humber of =segments for circles:

gy
o

Do you want to change anvthing? <Hox:
Write geometry data to file <Yes:7?:
Write organizing control-file <Ho:?:
Write materials (all =ame) to file <Hox?: v
Write view to wview—file <Ho:?: v
HUMEER VIEW
0 Current
View Humber <0::
Write sun definition to file <Ho:?: v
Hour <16.5::
Day <O01l»:
Honth <08
Timezone cmlind

Latitude <47 .5»:

Longitude <—8.5»:

Command :

[38 3.3] AutoCAD ZZIL{2| TORAD HHAY =&



5 oA
identifier = AF&3HA Fvf RA#E A} 3= 3o FHAXE Eo o S
ARe A H=d), BFEALY] 2% el R,S GENSKY M#Ho b 549 gro= ¢

2 g},

rot

9 E
CIE overcast sky: R,==-—2" ] 3.3)
7 m-179
. E,
Uniform overcast sky: R, = ] 3.4)
m-179

A-gd el Ao et ¥ skyfunc 529 HARgEAl & 2AE=H), 3.1
Aol A Am3k A3} o] R = I[W/m’sr]®] ¥+ Rr, Rg, Rbe] oz Zzd3v} w3k
o5 ol wel A= Lledm’gtol AA=H, =S AHotes &= vE W
Crn, Cgn, Cbn#k> RADIANCE Z 2139 AlAatd T rgb.cal Fdol o3 7
t}.

(RN
ro,

=

r_Crn-L R _Cgn-L Rb:Cbn-L A 3.5
179 ¢ 179 179

o) # CIE overcast sky (Horizontal illuminance: 100001ux)

# Ground reflectance: 0.1

lgensky 1 1 1 -c -b 228634396 -g 0.1

skyfunc glow sky glow



skyfunc _glow glow sky

0
0

1 1 180

skyfunc glow ground glow

0
0
4 1

1 10

ground glow glow ground

Aga Awe 4=z

o m g},

o A mpAEzEel 1808 ZHZ} 180k E Al EH ol AstE AS

48] ol gensky ROl R SRl s Al e ike]l X2 g

H 54 sl dage,

[(1% 3.4]S RADIANCE X213 A3 AL zH2t 18052 XA 3o] Al

= GRS

rot

a8 Hel

Zo .

—40 -
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[13 3.4] RADIANCE ZZ2Io|lA 2H s ¥ MZ2| o

olet Hy
AR T
3y

3.3.3. 0[0|x| TS YA
F3to] A E Scene ¥ (*rad)@} Sky I

J3l7] 13k AEAQ octree Y (*oct)S A
2 OCONV W&ol ol&] A= =d],

1) OCONV
ojA7FA o] HPEE
R5 FTgtete] olm A wds A
gl %ol octree I
olFES AHEAT e AHett

%
A Ak A% A7
2. 2
sky.rad material.rad > scene.oct

(dx, dy, dze] ¥
B4

oconv  scene.rad
P59
g

294 octree I (*oct)o2 BFHAX, Y, 2)F ¥
179371 913l RVIEW &S AR&ghth B3k —vhé} —vw 58 A}
< 3ho] AlEHelHH

e AdEskar, A

2) RVIEW

ks ]
A3t} RVIEW WL

o= olux Fds A7) 8] At A

XO
O FALEE
5] 918) ALgsch
41 -

sk
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oft
1>

rview -vp X y z =-vd dx dy dz -vh vh -vw wvv \

*.oct
a) rview -vp 100 100 10 —-vd 1 1 -1 -vh 10 -wvv 15\
scene.oct
3) PFILT
rview HHEUHS ALES A9 ow| A7t BF wAo g yelhA HEdH, olE ¢
3 thEke] gl o3 s HEHF = E(exposure)s = HE o] $=
7F ¢F 10000[cd/m?]Y ¢ HI I=E oF 100[cdm?] AES] #®S zHA @t =&
O o]7]3t 3= RADIANCE L 2139] oju|x|o] HEA|7]= Aoz 3L [

Bt B eAER Uk 24 asd =gt A A% pikel oje ZgH.

(4 3.6)

P 0~ 1 Abole] WISoNA gk RAW, gle] 4 AZ ojehe] Hom hehd

PN
T 3

e=— A 3.7

wEg e XZVIHS 12 AAFY ) o] =EFL olel T FAow

PFILT @< $3t] HE&A1717 At

2y pfilt -e exposure value *.pic > *pic

o) pfilt -e 2 scene.pic > scenel.pic

—42 -



4) RPICT

o] HA4S T AHH FE== ovH ddS AB/ds=H, RADIANCE L2
T3] olmX|3td 2 RPICT WH-E &3l octree I (*oct)= *pic FL=Z ALk A
AET <9t —y T2 BAEE 19 7S AASe, pixel 79 @GHE 4
t}.

rot

& 2] rpict -vp x y z =-vd dx dy dz -vh vh -vww wvv \
-=x X -y Y *oct > *pic
o) rpict -vp 100 100 10 -vd 1 1 -1 -vh 10 -vv 15\
—-x 1024 -y 1024 scene.oct > scene.pic
HEgk 919] PFILT W2 ¢|¢ 7|&& &3] RPICT H#H I 4 2dd 5 QUrh
o) rpict -vp 100 100 10 -vd 1 1 -1 -vh 10 -vv 15\

—x 1024 -y 1024 scene.oct | pfilt -e 2 > scene.pic

RPICT H#Hdl= 99 &4 FHE Qolx Fido] ity gHits= A 4
FHel 5 AT F dEd, o3> RADIANCE ZZ13le] 93HF47|Y
(Backwards Ray-tracing Method)®] 7i\do] AF&H A& &0 4 = FEo|th

olfst M IE F FR3 IS =Z _ab(ambient bounce), -ad(ambient division), -
A=, obefe] a”ES S AFAFHIN

Mt 724 F5Ee] 48U E Aot

7hAgkE olu X & YERE WE ) RPICT WHolA 7 d&e] 7]23e 002

A e o)t —abe AE WALEE FE ZAASL, abe FAo] =

BA} ABEE AYS, -adis 27 WA

av(ambient value)®] A|7[A|E & =

(Backwards Ray-tracing Method)2] 7

—43 -



(23 3.5] AR =ollM LT x| =2 LM

a8y 2 Aol —abE 03k, -avi 0(r) 0(g) 0b)atS 7HA Al ok —av 35
o A1) 37k4] EHAFRQl Rr, Rg, Rb 3k ©ol& AIZFA kel T3 R0l 3l 245

=, R, S thAEre] AW ZE[lux]#<! E, kol ols] AR

E
— amb (é} 3,8)

uful

[1% 3.6]2 —av &0l 2% gholl ofa] 2AE HAFe] £EE HolFe= Zolth

=1

a9y e A= —abe 0SS —avE ddE YW Z2E7F 500luxd A

- .889(r), .889(g), .889(b)2] #tS 7FA| A HrTh

—44 -
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Ho
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ol

MKILLUM H#-& o]z

ﬂwo
‘.mo

)
o
A

il

N

> illum.rad

scene.oct

-ad 256

-ab 2

mkillum

<)

5) FALSECOLOR

ol e

El_]_—

2= dubA Rl 7hA 8} o] m A

Ay

RADIANCE

o

o
_ﬂuﬂ

Qeld Aol

oo

FALSECOLOR ™ # ol A}

[E 3.6] FALSECOLOR H&

0f0

4

mr

700

MMA

to{ o|o|x| mped

23
=0

RPICT HHES Al

ujo
oK
K0

10

i

-p

o
0
il
M
mn
H o
ji[f] =
TR
o

_lp

-cl

2XZE colorbandZ

H
@
LH
Ki

-cb

o|o|xfoll LtEH-|= Zt2| label

-1

2l nitfed/m’)7t 7|22t 2 ME=EO Uk

Zof e

ioF

-n
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ol2]gh ojm x| offje} & FF2lo] whel FALSECOLOR W H-& o] &3t AJA
L=

BN
k
Mz
Fel
oft
1>

falsecolor -i input -p picture -cl -s scale \

-1 label -n devide number > *.pic

I E XA falsecolor -ip picture -cl -s scale -1 label \
-n devide number > *.pic
o) falsecolor -i scenel.pic -p scene2.pic —cl \

-s 1000 -n 10 -1 LUX > scene_ false.pic

6 olFl4 38 % ¥ B
ol AAH oA HAE
A&,

S Folslr] ¢ UNIX 3H74 oA ximage ™ &

o

a) ximage -e auto scene.pic

ol g o] A FU(*pic #Y)> RADIANCE ZZ192] 271 UNIX workstion
o] @A A3 Ao R PCo window 7oA YERN 7] e dHo] W)
A4S 710k gt} oluA A (kpic 3Y)S ofefe] o] whetl zzb TIFF 3+ 3}
GIF w2 Wgg 4 v}

d2)  ra tiff pic_filename tiff filename
ra_gif pic filename gif filename
d) ra_gif scene.pic scene.gif

ra_tiff -r material.tif material.pic
E3] RA TIFF H#HE —+ &5 AL&3te] PCO window F7o A2l oju|#] x}

o
& UNIX workstion2] 730 A3tal ojn|x] udZ WH3tsl= A3t A= A}

4d F o

—47 -



gl A qlele] Aoz
g & Qe gYolk oz 53 FHH ghel, 2E)OR T
3. S

ZReel st Fo e
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M

1‘

O
A
my
ol
rlo
5]
g

 a—
T
/ 2| x|t gteko|
HEA A T} HolEl EH 24
Zl g aksko|
HolE &
[328 3.9] CHASZZE Lol 2dst= 24
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rtrace -x XD -y YD -fac *.oct > *pic
o) ent 640 480 |
rcalc -e ‘xr:640; yr:480° -f unusual view.cal |

rtrace -x 640 -y 480 -fac scene.oct > unusual.pic
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