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Ve |

S
IR v

q
BB ML

B2-4 ASHAiL - XA e - (AEA g DR

2.2.1. sRERH

RO G HEER 2 EX TH L.

BRARM 7§57 SO T, AAHG & YA 2 HINTOABME N AT THL, Z0 k) LHE
MU LWEGHETH S, Lo L, FERICEWEREOMS 2 MR XY, A2 5T 5 Jifin
SALThTHHEAFEIBESNE. Tok x, BHBEHFAVOELS TIMPS DAy It
T, RIEZWAL TV (H2-5 @)

2.2.1.1. Phong
Phong 13 Z DB % (cosyy THEWT ZEF N ERE L7, TOETF IV TRBIE G OESFEER, &
ROEHLRINSD.

R=W@H (VM) 2.1

ZZT, 1 ERAEMA, WO REREARNOMEFELRT. $72, nldBREECRKTHY, ndt
KEL BB EY Yy — TR EED., COEFNVIBHRHICORXEH LZEBREFTNTH o712, 1272
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M EEgHiE AN o o mw
Y »« % Y . Y ';%k

(a) BEIH S O SREE 531 (b) B/hifii £ 7 v

TR 7 1)

() LD EH

2-5 HHXHETNV

L, #BMHEFIESCLLOT, LT LLMELRERE R o TE0 T, EBROKRHL LWET

BRGSO N,

2.2.1.2. Blinn (Torrance-Sparrow)
Torrance, Sparrow S IIWARKME I 7 0ilAh7z, L OBELETNVEHEL /2[Torrance]. ZDETF

VT, RO R 2BUNED S 4 0, 6 OBNIEEART 1755 b0 L T2
(2-50) . SO s, HlKHOIEEHIR WO &5 1L EHE N,

= _EDG 2.2)

Ri=m V)

22T, DENEOHEO5HERTEE, GBS X 5 BMFIBERRTH L. Fld7 L

ANOFEANIEDCIERFETH L. QORICBITAW(IHNFIL, (V- M2 DIl Twb, &

B, DIZ2WTPhong €7V TIXIEMS i 6 D hflig 128§ 5 %% HV27-4%, Torrance - Spar-

S 11-



row EFVTE, ARPNRZ bV 2557 VHEPBHRARZ PYNOLRTH L 5 (K2-5
©) . BNEOGAHBRE LT, ROERSMHEREHEL TV,

D(0) = ¢ exp{—(c;- ) @3)
BL, ¢, ¢, BEBTHL. &7z, HEMMHOEGE L TEZTWADT, ALK, 2%

BWTWE, 2095 %, BRIZOHEIIND D BO—EIZEOMIMIZ X hERshs, ThERET A
72, ROBMANBERKGVEHVLNS.

G = min { L 2(N-H)N-V) 2(N-H)(N-S)} 08

VH ' (VH

F7:, ERSEFIIEEERLALTIENTELDT, FHHOKMFEBER KD L) 12k
5.

~G-exp|-(c;-0)*
&=C CWU%CU 2.5)
(N-V)

ZIT, o WPHHRKRAMMOELDEERTHRIET, o FREVIEBEWELDP TN TA MY Y —7
s

2.2.1.3. Cook-Torrance
Cook-Torrance € 7V I3Blinn T 7V % L H L2 3 OT, UNED HINO 53 8% R $ BEDIZIER S
Tid7% <, Beckmannf§# (2.6)) ZBALZbDTH .

=exp(—(tanfS/m)z)

D
m?2 cos* &

(2.6)

ZORDHME L DL, RFGAATLD o 72IREE R I mOEPIKE L L o/2 8 &T, mOED )
Ve EEBID IERHFADET IV & ZIUT LA,

$72, BinnDEFNVTIRERE A% L7V AVOEINIED C EREEFIL, 7V Ao AT
BAL, BOASMMIEL TEETH L) LUREZIT-o TS, JLALORRUTOLHIIREN
5.

_lylg=c)’fy felgre)=1y
F_zx(g+cﬂ[l+t(g—c)+l @7
T, c=SH, g=n2+c-1, ndEMETHS.

-12-



2.2.2. HEURS

LB IR IR AL, ARBRICEHUH S £ TICET 2 A0 ROBREIC L > TR B2
OIZ, KRB IR Lz o/t h Db, ZORNEDANRY FAGABEOYEREFOEERETSH. £
7, TEWBRHERET S L, FORGMEIIRBEHEE AFAICLoTHRED, KEHIIIKFEL
B,

DABE, PEMATEE IS S ITRNHS 2 ERT 500 L L, ZOMGFMEER ZAD L5 KK
TX5%.

R,=CA)R,cos (i) 2.8)

HL, COREEIZHT 2 RHEORLE/RT R, RIIESTHGHRETHL. oL, H2-
6Kﬁ?i5t,%m%%muxWﬁiﬁHK;of%ih,ﬁ%%@ﬁﬁﬁﬂﬁ%%tf%w%ﬁ%
AZEERLTVAE,

AN X%
. 00N
B ] 4

x> v S

B2-6 HLEUEOMEES T

2.3. NERFELEMAEDOREET IV (Dichromatic Reflection Model)

TIRF 9 Z RNy FD LI HIEBYEOREL ORI 2- 7T 1R L7 &) 5 AE ol
PTEBLLEZLNTWA. Zhid, BELZ2OPIEDATNTWEERNFO _OOBRERD L
B,

Z Z°T, Shafer 3HEO G HIZZo0WHMIZ R L o BB TS 5 & €701k L 72[Shafer
88,90)[Tominaga92). T 7hb b, AFHO —ERIWkKE & ZAROBERE T HIIKEL, KRV o
AFPESAERNTICIZEL, SIS S T CICHE - BRI X 2HEL - I T ebh b L& 2
7-. Shaferid Ai# @ Kt % K1 5T (Surface Reflec-tion), %% O &% WX ST (Body Reflection) & I
ATVS. ,

22T, ZEURGTE T VIR TS BWERO KT EREBMRA, i,e,9)id, KDL I IZKREMETOK
SHRBAER, & WIS O KGTRBEHR, DML L TERES.

- 13-



A& NER GG

BEE

B2-7 A¥YEWKIZETSHROKGHHE

RA. i, e, g) =R}, i,e,2) +R (A i, e 2 2.9)

2.31. REAKRSH

RIMTEHISFE LG OER (7 VAV OER) 1286, ASHAE & A 5T 2 HADORGHPE T
DARBMES NG, F7-, A TOERN T2 LRI - K24 LA s n b e, KED A
N7 MVBFEHED AR VLR~ Th b L AREE, Thbb, KERNOBIELHEO R
MUTH5b. 7o, KX TRIEHEREKE LT, BimDEFTLVQRHNENVSLEI LIIT 5.

2.3.2. REBAE

NER RIS B 2 S TWRINS M AFIEDPHOBRIZ L > TRE L 20, KO LI
B ol-thkfFo. ZORIGEDAXRZ PAGAINBEOWERAEOBLICET 5. BEILE, ZOBIL
WO ARG, BatA, MARAICERET 5D, TEUKEETFVTEFRIC S Th L EHET S, X
7z, WEKEHIE RIS L AL A0 T, ZOMSIZEEMEHE ASM 112X o TREYD, MBI
e WRTF L v,

2.4. EEMATORS

TIAF v 7 I EORBHESIEW ARSI E S CTEMTE 2018 LT, EBRF I ALV
B E R TENTE S, 29 LAHEDRIE, AREEETIL, 7LAL, AR VoiERlC
PEoT, KA - BT - WA LY. 22T, MNRESBWEZITICRS £, ORI pRKI
TORE, WIS %2 K.

KA CEDEOERI Mo/ b &, FHEHZTEEL, REDBIPEBEEOBERT. Jhud,
FEBYWRTEL 2RIEY & iE, EBWEICBT SRR TIEOMWEID X o TRYHRIET
2hoThb. 22T, FEBORMHFEKE.HNIH LT, SEWKO Kt BT HRHER 3O
HE BT BIECOAIID D KD £ 127 5.

- 14 -



_ CL c2~G~exp(—(C 1-?;)2)

2.10)
o (N-V)

PiE, Q10X 2B ERORMMATRIEHE LTHWAZ EI2t 5. 72, SO 2IESEWEK
DREET EXNT B0, GCREHEIERZ 245,

25. RGBBZHICETZNHOKEF

& HEFED O FIFL MA R ER G H— GRS LT IRET, WhEKHOHETVEE R
5. 8L, MoBHLWKBOMENG 23 2nwbo 35, BE,rORZ52WELobsHOH
WELIE, FREKGHROL ENIHRALOMTH D, Sl —WE—BIE QRPN ER, K, Xk
T — RO DD IHFHEIC L - TR T 5.

LOie, @=L (hie g +L i e g
LA, i,e,2)=R\,1,e,2)I (A
L (A i,e,8 =R} ie g TN
L, (hi e, =R\ ie I} @.11)

HL, MIGOWKE, 1GHEE BROESERZ FVO LT A, e ZEIZE 210D B8 L o
N7 MVOLTE, gid ALY LRITNMAETHL (M2-4) . 72, TO)VIZASHEOH
ERESMITH 5.

S5, FEEHRSICBVTHEImEBCOAEWICHY 2L 2 2 L BME LI,
LA i, e, g)=m(, e, g) CA) +my,e, g) C,(A) (2.12)
ERED. 0L ECOIEHED BIRED R T 5.
LZAT, RGBT L YA AT THRE AT BHE, #1475 72NGIERCGBD =D D IR I KR
ENDH. ZOBINFET 4 VI ROUZHEFOEEERNI L REICET 2 HAFTEDTOH
BEHRTHY, WEETOME A HRENZE, i, e, gdikEFA2NT, BIHMENRT FVCK,y)=IR,

G, BliZRD &) Xy P VOBRBHESTRHATE 5.

Cx, y)=mix, y)C +m(x,y)C,
C=[R,G,Bl, C,=IR,G,B,] (2.13)

-15-



ZOLE, CUIRRBIIHIEL TWa.

2.5.1. NEBREGt

MBS £ %, RGBEZEMIZBIT 2042 E R 5.

WESRS D HAYE L B4, § 7% b b Al R RE A RIEDORED X 1L &5 D%
THRROLWEDTHSH. ZOBREME L INSRKHBEIL T 0% 5, 213Ul BnT,
RERPDBEAMAETHL I L EZRL T 5.

FEMBEAARr GRS N -MFE2E2 5 (K2-8) . QAMITIRLZLHIZ, HEENTIEALY
AIPBRMGEEZHEPIEBOTROWEC L), SAPOLENRBIILAFoTH RS, ZOLE,
RGBHI T—HATTIDY—rEHRVALE, 213X LD

71
y, it
RGBT —Hh AT
(a) SEEHLBU S 1k (0) F6i - 1K - 1 A 5 DB 7 b 1B B R

~ A
(©) PIRBBCATIL S O S5 5B AR (d) RGBILZEMIZ BT % 53

K2-8 SEadBSIEROLEHE TV

-16-



C(x,y)=m,(x, y) C,

C,=IR, G, B, (2.14)

LEBEN, & DEEFIRNORGBE Il #RCGBEZEMMICIRIAT 5 L, ~ADMIT LIZH4iT 5
EEFELTVS (M2-8(d) . B P OLPARZEMICET B HpISHIEL T A, EBRIAHUEE
&, TOHAiE2-9 IRT.

(@ E¥— (b) RGBfELZEMIZ BT 5 74

K2-9 JLHKSEOH

2.5.2. RERSH

Fifi EHRMIC £ %, RGBEEZEMICBIIA5M%ER 5.

EHLH I PYRRETEL TV R EET S E, QIDATmARETHLILeRTILILE
%.

KRG FHEL 2h oK S AME2£22 (02-10) . @5UIRLALIIE, AK
AN TERMRE 2 THQTRLMA( 2b. TNk E, KlISIKALIEHNQDIHLDATERS
n, HQLOHMND I TAMICIKAL, MEMIZIN T4 MH5VIIGRELTHARENS.
RGBHF—H AT TIDY—reifhiAtl, 213)ALD

C(x, y)=m(x, y) C,
C,=IR,G,B] (2.15)

LEBENS. 2L, ClEMHonE -HL TWwa, Jhidd 5 WEHMINORGBE X ZRGB



ZERPNICERTAE, ~KOBSEICOHTAIEEZHELTWS (M2-10@) . EgEPFOAQAE
ZRICBITAHE QG L TW5S,

ZZET, REXHDEVIZRHIHDOADOYEEE R TED, KO LIEEBHRITIER S L
WEXSOmMEFREGLZODTH 5.

—H LTGRO D LIFERY AR THR ENAEE2E25 (KM2-11) . NEFESLbIEAG A
L ASB/NC 7 B P THBEDTR KIS, FRIESUDR LA AR A AT IE S ER % 7 8 Q THRIEFSR A
Wb, ZOLE, RGBHIT—HASTIDY—riiVALEQRIDX LD

A 7]

RGBI 7 =71 A7

(a) REG D A DOWE (b) S - WK - 1 X T DBTF A7 B R R

Ci Otifft)

-l —
FIRSURCS
[}
[]
' .
[
Q :
]
[
4
]
]
]
.. [
A—L ~~’. :
-
R
(c) KM G 57 D Sk EE AR (d) RGBBZERIZ BT B 34

M2-10 REMKFWEDKEGHETF NV

-18 -



Clx, y)=mx,y) C, +m(x, y) C,
C=[R;G,Bj
C,=IR,G,,B] (2.16)

LA BL, CIREHOEII-HL TWE, 216RUE, BEMNTZ20ONZ FILC, CIlids
NAFH AT HIERRL TS, 20 L ZOEEERL EMOMEIERDO LIk 5. HE
BT, REMRSOEEEZTTOE0REAQORABLTITHS. 202D, TOMOERS O B2
TOSMTEEIHBSOWER LR UL, BE»S5CO MY SH#5 Lo fid s, ZLT, £0
WO T p HBEBFOLPIIHIGT 5. —7F7, HQOBILIETIE, MEMKETHRIL, 33 L A LA

P
Q
Ny
A 71
R
RGBY 7 — 7 A 5
() IR B 5 L E WK () F6iF - Wik - B X5 OBMER A E R R

o

~
‘ Qb

mboHCh

(©) BSOStk (d) RGBEBLZERYIC BT 5 554

{2-11 %ROSDIFLEWED RS ET N
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€Y, m, - COElEESL. T, BEMATIEIm, - C %l h)CoOLIIEED 5 HR5T EIC5
T5. ZOLE, ZOMBPOLImE qAWEPOEQITMIET S, X h, WifRiEE LTIE, K2-1
LIRL72E I B LFESH VAT FEORIRE L0k Fio. ERICHRY AALZIRE, D)
fiZE2-1 212K,

(@) Eo—¥ (b) RGBIL 22|12 BT 5 404

K2-12 JXRO®5IEEEDERDOE

253. ®BR4

&, S, BRE Voo FEOREYERO BN OMELERALGFIRILLET P 5625, ZIT, &8
PEPS AN EZZS (M2-13) . QIORITRLAZL IS, ARMMAERSHEEREZTHQ
THRIIROHAL LD, ok &, KAMINALEAQOEULNATEME, HQA6H LIS
Mo TABICHA L, BHEMICBNISA b WIIRRELTHAESNS, ZZTHEE L THB
rHWIHA, LROBLESEWEK LELONA T4 P ERR LI, BHEOMIZEWNIF 1 MET
BB ZOERBESTDONA T MR BEIETHS. RGBHT—HAATTINDY— 2 2 DAL LK
DEHCRBSINE.

C(x, y)=m(x, y) C,
C,=[R,G,B] @.17)

ZoRIE, HAHHEIIRANORGBEZE#RCGBEZEMNICERT AL, KOS LICTAHTAEIE
FELTWS (2-13@) . B2-1412, FEBICEVAATZBEREZDNA4TRT.
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y, ]
RGBH F— N X7
(a) ZEM LD A DMk (b) JGilE - WK - H A T O 2 & P R
f.: """""""""" e
- — | geoeeeeeeees S
! \ : lB : ‘
ﬂ ! N
: y Ci
CC | i :
y :
: e
| G -
» -
- R

OEJ VW (d) RGBIBZER 12 3315 5 4346

M2-13 ZEWEoRITET N

(b) RGBLZERIZ BT 5 434

Y

(@) FE—

B2-14 wEWEDH

-21-



2.6. REEDBIZDONT
REOH Y OPEIZBENEFNEAOENDY, YEFHEO 12 L THREFIHNEL TS, L2
L, WP o046, BEOBLSICL V4R EteT 5. STTRABIZODVWTER TAHS.
BOFEICIE, 22008 FEZONE, 1 2@3MNEERB, 9 1 2@REMNERETH S
[Zwimpfer]. THHIZLY, FEIIHA BT MEL TW5,

2.6.1. AXRYT NS TH

Kig¥, BLUMDIZEALDORIEDKIZ, HA4DEREDOHETHRENTEY, BENOZ 2L
F-NRBEHKTHS. TAINF—FAOELZHHIIEICERL20ICMESNS. K2-15CfBR
N7 MVER2-1IEREBRLEOBFRERT, —KICAHIEKLSZ LDTE2KOMEIX, 400nm
25700nm< bV EVDbRTWVS, TOAXRY P E3ESLEENHEWIES 2o EKER, PKE
B, RERREL, ZOBEBOMEIET 5 L ZhEIE, &, FOBELAELL. ZO=20%kK

£2-1 W¥ELBLZOMRF (Shikisai]

KRR #iH (=% Eve=2
(nm)

3807430 | FADE  bluish Purple bP
4307467 #RADF  purplish Blue pB
467483 H Blue B
483488 fkADF  greenish Blue gB
488493 FH#k  Blue Green BG
4937498 FHADiEK  bluish Green bG
498530 R Green G
5307558 B ADfk  yellowish Green yG
5587569 K  Yellow Green YG
5697573 fkADE  greenish Yellow gY
5737578 B Yellow Y
5787586 WADIE  yellowish Orange yO
5867597 & Orange 0
597" 640 InADFE  reddish Orange rO
640" 780 iR Red R

2-15 fA2 bl [Design]
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R R ERE LT 5,

2.6.2. MERE

MERELE, A7 VAR, TobbBORLI MO Lo THLWEEAELLZZ RS
9. REHLHFEELTE, 70922750074 VFICETI LI RICBREMT, #Eofkf
DHEBERLZIEIINHFLVEEELZELILDHITONS,

HEONE (RERBTHREDS R AER) »o@L% 7 V8 2T, HFEDOHRERO HEE
WOBT P TEL., R7A VY ERERNGTZTE, 74 VFIDPEENRZTE, B7 V5 I13H
BREAIZTEERTH. CO=Z20MEFEZHAVELTELRLLHIITEE, BCHLATVS L)
2, TROEDORDOEL o 1-HSCIECENE LS. T2, FEX ERERR) ek (hEEt
) OMERER T oEBYELE, JOXIIK, BIREMORBREERLILICLY, HLWVE
PELS., 7, MEREIZBVT, H, $§4bbREELRART PVIIRS L) 2 Zar#it LA
PIZIX, FLEVPHOICR L.

2.6.3. BENEBDORE

BEOLEORE LIL, HEDOANY PVHEE L ORBES, HEERETEWROBRETHS.
Beo 7o #id, IomEREL L. 262 T/, 7407 2@TEW)BRIZBENZBORLE R
ERE) 1kb. T, XEBSLZVWHWE (REWWE) ORAOFAOBIL, YWENRTOREE
EOWIIZ LB DT, WEREO - L Vo TI W,

H2-17ERE (8, K, B) OBToRE (EERBTIANVEF X% ONFOKk
FERT. HTESERE —RIIETT 20T, AOBENEL L. MICETIE, SEERTHEER
W a72IcMb R EINT, BicAzb, I, 2ERBONROZET LS8R, FERINT S
LEIKOICAZR D, 2O EEAMRINE b i S 1IXH B WIKEI, BUIASRS X b B S IR
JREBIZAZ D,

(a) FI i T o G (o) BEfaf o g (¢) X BIE T O BT

M2-17 EROETORE
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FIEE (F, &, KR OHTORFEEASL (K2-18) . ROETIIERE, PHRELBRINT S
B, REESEBRIZFPEGF LR AZS, AL LI, FTREEEE, RTIEIIERERZTZK
SILENERO®BIIAZ S, 72, WWNEN TV HMOTSHI L TOLHHROHEE 25, FIZ
i, FPHEOST7 v EFEERINT 5.

K2-18 HREIETOM M2-19 #HEEToOMG

P S BHREZTERINL, PEE, BEELRHTAIHE, E0ilAZzS (H2-19) . %
7o, BROEICHROGEDSAS TS L, TR AzE (B2-20) . BRIREEDAZZFATNT,
HREEENMOAE T EDT, Ao TELETOENFHLORP SN THL. WPV T >
HFThhE, YT UEFREL ) 2EEE, PERTZAEATYEVOT, i 53 fi0td KjFsh
T, BrggEgshs (M2-21) .

K2-20 FREEHTOHRGIEORG M2-21 ¥7r@iiiToiRetolst
27. &8

HEEGICYREFNVEEATA7:DICWRERTEL TV L RO HHRNESE 2T 2072, Al
REEYWALEE - FEBOOILKAL, FRENROKRETHEL TV LR, ZORRER
2-212F 0B, IRUHMNCY, S L OSSR MASDE S Z EIZ LD, B LW KEHETE

-4 -



2LOEMIPHEBENR TV A,
¥/, EEBYERRAETEL TV LRANG LBz LD bW _OHKFETLTH Y,
FNEFNFFHENE, WEHE LTERLTWE, Zo BT VA2 RIC, FhEgnss

7%,

#£2-2 NHEODH

ﬁ%ﬂ‘i’é@
femt e "
SR
i ST R A
A |Geasst | 2BERS)
\
5245 4
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#3858 MHERSFERER

TV Ea-5EY s ILBVT, WROBRELY BIHREETT 5 £ 5 2RHEOSE, WHOMEL
BROWEDPERFABICHEET S L AT, EELAAOERFELIRESZVI RSV, Zh
i, TREROPKERT—ERH L2, OTEEOTILIcL), BBEELELLOTS
b, ZOXI %, WKKE TR LA B WK B 2BR LML (interreflection) & \»
Y. SOMERSIGERORI LKL T, Z0EE - MIBFTORMFEHHMLE K, BHAORE
BIFRICKE CHBE T2 IS 5. S0 LIk, MERMI RO SKEEREEA T BIERE
EZONDBY, REOIAVE2—F VYV a ORI CIRERSNSE 2 L% o7,

22T, AR TRIOOREM T LTV ZHERS %, RGBEEMICEV THIFL, E711LT
BILEBMET S, 20RO, WEKOHEEZ0HHL, ZNENOMENTE L 2 MRS %
EFVEL, FEBRIZE L TVWARGBEZER TOME RO B0 54 L T 5.

3.1. RHEET IV

2ETRLALLIE, RRICTIAF v 70 L5 LARYEWEOREL, GR 474 1F) 2ik¥
F 1 S 4t (surface reflection) &, WAEA O i % 78§ NEBS ST (body reflection)d DD R4 A ME 2 £ T
KHEOHTEFTMETE S ZERISETNVTRT I ENTES.

=75, REEWERORGHIN L TEBWETORINE, HELEETELTE, FAYEWEOFKIK
O &5 ICERE AR F o TRHT 2. LA LTEEWRO N T4 P EZERY, X
DWEIZ & ) BHERPI R 5 -0 Mo BIIREETE 2 EBRIAO 0 2RT. EifE, 205
TR A AGBIRGET 545, KHL TR b0 LRET 5.

KX, TYEWhRTco R EFVERICL, £BWKRE &0HGREHBRICS G
5, HFBEEREEZHE RSN Lo EFVE VA EIlT 5.

3.2. HERHET IV
AT, RBAEGL LTEETT-20BIEoA L2, TOEERIZL 2RI €
TMELZ. L LEBICE, URICEHE S0 KET L T, MoWkd 5 Wit RO 5108
CHUEET2ZLD0HE. ZOL)RERIECTHLEATIE, HESG oz, AL
THMENVT5. COHKEPMAERSE VS . ZOMERFHLE, XROKE &I, H&E
LTV B HOEFICHGED 2 VI EBEFHHEL, KROKELLTWwEb0L LTHHTES.
G, KEOGHAHPFERACEL T L 2 2ABLELREL, £0OTIAEHWAEA, BITF
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Ca(x,y) =mba(x,y) Coa  Ca(x, y) = mbs(x, y) CbB
+ mia(x, y) Cia + mis(x, y) CiB

Surface B

M3-1 H¥gy—>

fEL, WA LOEBCICHRBOREES RS Tnb T2 (M3-1) . LFomECcEL, A%
DB 2 WA, BORSDEO B AR NS P E

C,(xy)=m(x,y) C, M)+ m (x,y) C, ()
C,(x,y)=m(x,y) C,(A) + m (x,y) C ,(A) 3.D

L5 E, SHMCTIIWABY S ORS %R 5700, WKAD AR BIFIZH$ 5 BAHEC, o
I, WIRBE RN E E X AW EHC, A 5. 72720, mEm EFRx p)IZ BT SRR
HOKE SRS, NHBEHRSOEALET. T0C BEADENY FVEHBOENRT FLED
RGBEXBOL 2%, o THIMNSC, &

nter

C_.(xy)=m (x,y)C+m, (x,y) C +m (x,y) C +m (x,y)-C (3.2)

EMODIHTBEIZIEZRT I LA TES, UTOHTREFNREFRDIEIIDOWTHIT 1774 9 8).
321 MHMERH

—IH Wi O KGR 1S & MRS

REFHF OB, MG ERFFAMFIEICHE AT 5 HEFH 5720, HERSIIZEhOMm

T O TIIHRNEEHT 2., 22 T2o—~RAoOHENFOAEZELZ T I (K3-2) .

m,(X,y) Cii =m(x,y) Ci A C, (3.3)

-7 -



%&w&mﬁmﬁw&aﬂ%ﬁ@&w 4

First-order interreflection

3-2 RuiEE L OB ES

COMEFHIMEAERTE % b 2ok &721F, 2% RO B 5 JEEEWHERRN L, SEWKE X
12W3ERD & 5 R L REMAH TR L 2MEXHTH 5.

%00 MW R BN L7 GAT B NIRRT A RS (R13-3)

COMERSTIE, MTEH2» S AST 2 BAFBUME TOMSNC X o THERS E 2228, BT
S DB O 720, FO—HAHOMHTE 2. L, I ORGHGIIHTE T LIEXH T 5
7O HEBME IR > TL 52 eids <, KUK —NEKHFO —HOM B4 E T L.

m, (x,y) C, =m(x,y) C; - C,, 3.4)

20 TR TS L2 e BN R ARG (K3-4)
OHRZOOMERFYEZ OND. £, MTHONEE TE L 2256 Bl o &K i 5t T

Surface
Reflection

first-order interreflection

B13-3 Sl G —MER ST OB AT
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Body ' Surface
Reflection Reflection
f

First-order interreflection

(a) — [0AH A

Surface
Reflection Reflection

Second-order interreflection

(a) - [alAH I pCh

Bi3-4  WERSS— 3R XSO M E G

HENS L LB 56 THSL. ZONE, BN OFRE KRG THILY % 4 U7 J6dRim K o fatic
SOMFEICES Z A (K3-4@) . b9 —ol, BB K RSHc RS L7 ba5H
FHIOWNTHEF TRE L, BEBATHOREAN THERS £ L% _HoMERHTHE (K3-4
®) .

m (x,y)C, =mxy)C, - C, +mxyC, - C, -C, (3.5)
SEPUIE © I O PR BRI -1 & % M1 MY (Nayar, Drew] (3-5)
MNESRS OB, FEDCRBEMAINIC L ST - E2BET I T 2. 20720, MERKGFE
DM EETCE, PR CHE S ERICEVRSNASERS 25 (K3-5@) . $72, #HF
i & BAUC A L C < B ST RS 5 L2 ), MRAPLEE 22 (R3-50) . 2
D72%, HHEHEEUFO LI ICERENS.
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(a) ZEX5T

Body
Reflection

Concentrated light from
all of the opposite surface

(b) &

B3-5 MERESEL oM EKE

M 9) Gy = 2 (K063 Cp €+ Ky 1) € (G 0 ')

72720, nidHOmE, K LK, BEEFOHRLLTOELATHS.
Rt &Moo L 2B S, 72, ZOMxar¥a—% - 75749 7 AOHFHTRIH-T
V5 D, Radiosityld & XN 5 13T & 5 [Greenberg).

DL, #hZFhofdP KA 2 3W8EZTE2HE 2 0L LTEFMEEIT o7, L
L, EBRICRT I ATy 70 L5, REGENBREOW L HoWEPE . 20548, (3.2)K
OWMIHLANZ, RIEG L 2 REOWNIBH TELER T 5000 EZONME. ok, lillah
B O RSO IR RE S & o TBRPELT 2. 7272, ERISIIGROD 5 EEEWED
W, REKHIASROBLRIET 2700, SMNEOWEHNHRLOSELSGHIRIS 1, S&EWHE
DBE, WKL L VOTLEOMLERE L BERGNIE L v,
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3.3.R G BEZMEIZ & T3 2% [Manabe 92]

2T, MERFE A TET VLR T o TE&L. LA L, EBEOANREEZS
L, SHGHTI3% RGBIETETFNMULT 2L ENH 5.

25.C, WEKE, EERG, SBTENFRORGBEZEMAN TOSAOREH LR, #HE
AT NS RO NP OMAGTDLETEL L bOTH 95, RGBEZEMNTHKOSAHE L %
LEbhD., £2ZTRKRIC, HESEKGTORGBBEZEBNTONM RS, £D/20DIZ, 32.THED
HeHWTEFVEL MBS 2RGBIEDEFVICETLENSH 5. ZOHE, BHICSEI/ET
JVERGBEFVICHT &, HENHFHRGBER 0L 4 W EAIEL D, 2010 KRFH LTI, KiF
BEgEAT—ERHENLEE L, RCGBOEIZZRGBT 1 V¥ DWERENTOS DGR T T v FThS
ERET S, THIZED, HWEMTRS 2P HAERG € RGBEILL D EFMET L EHFTE S, &
7z, TOEBIZE D, B.2~G.6ORNOHEKGE TN OGRS DOHED IS 1L € N FHRGBETNHE &
LCEEET LA TES. ThEERICHEKHORGBEEMN TO M2 #~%. 22T, C,-C,id
ZFNENORGBESFA LOBEERT DL T 5.

3.3.1 HAEBERARF-—FERERH
HERHOAEL TV EHEROBNER, HAOKROB L HIKFHRSOME LTRIATE 5.
(33) A& Y WATHEIKE O£ LT HEROBRIEIR

Cx, Y =m,x y)C, +C (x,y)

inter

=m, (x,y)C, +K(x, ) C, - C,, 3.9)

EELZEDNTES. T, KROYEKEC, LHERSEC, - C,D220ON7 M7 ik
WAEEET R EERL TS (K3-6(@) . FEBHC, B THESO% L T 5 HIRORGBEE
EOFAEK3-6 OIAT. MEISRE REOEBELRE b2 — b T, FaSBEHOBREED S
HEThH5b.

3.3.2 HERERHN—RIBRHAME
HA% A BRELE Wk, HBENBMEL T5. 22T, HARKEKHEREL TV D,
PERELGE & & G, BRI L GE L T b 7w, Rl E ECEIFEL G kb,

(1)EeRERNE
(35) K&y, MERHFIRC, C,, C,"C, CP220DNR7 PVTERITEL, ZN/dH, HA

THEESOE LU TWABHEEBOBNYZ VR TO X IR 5.
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(a) IMEET IV

Cis* Cia

Cia

(b) BRI A

X 3-6 KGR DM ERKITORGBEZEM 734 €7V

Cx,y)=m,(x,y)C, +C_ XV

nter

= miA(x, y) Cm + Kl(x, y)CbB . CiA + K, (%, y)CiA . CbB . CiA (3.10)

Thiz, MAAROE~Y PLC, E—BMEEOB~NZ FVC, - C, Z LT, HHERHOEN
7 FAC, - Cp- CP3DODRT P o THEKSOE L TV 2RO BARE L Z L ERL TS
D, RGBEZEMIZBWT, JOZO0RZ MOLETZAFONIHFIET s E260s (M3-7
@) . FEBIZ, BEi{gP CHARFOL L T2 HIBORCGBEZMENFAZH 3-7OIRT. EBIZIE
B HREBOT 2V b EFERIL 7.
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(Q)EB A E

WEEAHTICOMIESHE, @) REVC, - CPENRy ML) RENE, ZOLD, HIEKS
DH: L TWwBHEOEBI

C.(x, y) =m,(x, NC,+ C

L -

e e e o o w a ar ar wr e e

] -

;;;;;;;;;;;; e

i L

‘ G i ’

i '

Il '

i I

!
¥

Cia*CoB*Cia -

(hwi:ﬁﬁL
lil'-]

“ul] l}l"l."- . ,

GRS
[Pl el ) - ] CIA

(@) T MmET IV

- Cous* Cia
Coe*Cia

(b) BRI

FTH S — PR S 0 M LSS ORGB (72 i 434 € 77V

inter

=m(x, y) Cy +K(x, y)C,, - Cp

Ll AEERS — A BERKY COMERSERL &) ICARD RS b, & RIS
7Mw%w%m:om&7bwm&??@tuﬁﬁ?%:k%$waé(M&Sm).%%u.@
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(@) B AET NV

Covs

(b) BRI A5

B3-8  PEBS— RSO ML ORGBEIEM S 2 70

BPCTHERSOAE L T AHEIBORGBEZHEOSA %X 3-8 (IR T.

3.3.3. AAEBRES —AEBR A

WA NE A AROGEOMER S tEIE 3.6) RITRLAZ L) XESERFPAL, HTORGE,
HREDORREOEAZ DT EBARY MLVOME LTERSR A, EBICIE, REPEN 1 I h/hSnizn
KAERBOME 2D, C00, HERHOBNY FVIIERD ZKILR7 PLofITRISH
( 3.12) R) , WEKFELTHERSOE LT 2 ERORGBIEIZ & ARGBBZEMPTO I
HIC 5 (K3-9 () . FEBIC, P THERFOA LTS HIBEORCGBE EHEN 5 % X3 -9
OIWIRT. COFEBRIEFRBEFBRO 7 2V M EFER L.

-34-



(b) BRI A

®3-9 PIEEHE Lo IR ORGBE 2 M54 £ 57 L

CC(X’ y) = mbA(x’ y) CbA + Cimer(x’ y)

[

=m,, (x,y)C,, + nz'l {K, (N, C r+K & yC,(C,C, ]} 3.12)

bB TbA
RGBEZEMTOZ DRTEH & (i & 1 DR E RCHT 2 L i3, BITHICZREETH 5 2 Lpbhs.

34. T &B

KBLTE, IV Ea—F T 2 v ORI BWT, ShETEISNGZ EDOSH - M EREO
EFMLEATE 7.

Y, MEROTELLROMSE JEHKFETVEH VA Z LI2L ), WREEZ RS PR
Y, BRARTEERFO “o0ORSTHELE. T0) bERKE T ATRICHEET 22 L TEBRED
Fl-OEFVCED LI ENTES. ZONEKEE, REKEO G ZICWRE T4 L 2 HE
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MY =M EINHEL, EFMEET o7z E£72, KRETVOZ UL LT 57D FEEOMED
RGBREMBPTOM L RN, EFABY IR THD I L AR L 7.

KawSCTAR LM E G E T VL, $RICHEML L — 2R e L HRRERSPIRETICAER TS 5
ERbNG. T, HERHOERIZMEIZKE CEIET 20T, IZZDERRDAZHNDL Z LI
XoT, WEOHEREWILHTHILMNTE S,
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F£4E HBERSEDSD=RTIEHROHTE

£IETIE, 2BYABIUISEMAROMEM TR 2MEFH 2B EETVTRLE. Z0E
FATE, WERMTECAMHERFO FICOEL s BoERN R O TH o7, L L, BEtOA
TIRMAEE > TV ab L BbN L ZXTHEHREHL I LIZE L. 22T, @ - MERICBEDH
ANSRBICED T LD T T VOBENLEL 5T 5., RKETE, 2K IESEY
RICHZE L, £hOOEETE L TWAHE RS 2 WERREOKFRERTHVE 2 LicLhEF VL
T5.

41. REEBRHERVWEHEERFET IV

BG2RXT A DL, HAEKHEBMOEONE b, KEEERICKAEE RO ZOME LNITL T L
Ghn. UL, —EEOROATIIL L, ERICKHRVESNTWRHBATOR) Lo, 22
T, EBEBCETVEHREL W LILT 5. 208 T, WHAHEBRF O %4 1XNayar, Drew 43
TVEEREL TWDEDT, TOETFTVERNTH. 72, ThLUNDOETFVE LTHLITHBELLZLD
AT S, B LEORTRIBHBEO N EmEICME L, KETREHII 2 BTH~22S5), 6)NeM
3 5.

4.1.1. B SH —HREU S
9, MEOWBIFHI L A2HES 222 5. ZORMBEIZOWTIE, Nayar, Drewh#NENDK
EDLETETFTIVEHEL TV,

4.1.1.1. Nayar® 7 JV [Nayar 91]

Nayarldfi E RS 2 £ U T3 “HAR LB TH L L REL TEFVEBELTWD, ZOBHA, #
NENOHTTORIFARY PADFE L THBOTRINARE 53, MERFHIERICER) RSN S,
B 4-1I1Rd L9 BMREAXQVEER S, SO, HLOLXxTOREEDOMER

a (n-(-0)(n’r) View(x,x’)

K(x,x’) 5
(r1)

(0-(-0) +| (0 -(-D)| @1 +|(0>1)]
2 (n-(0))| 2 (0|

View(x,x’)=
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surface X(u, v)

>
y

4-1 Nayar TFVIZBIF 5 ZRTZ2M b o [NFRE

Lyx)=— ( ) Ex) .1

&b, TIT, LEEE,SOAGEORGEE, o3RI HRBE, Kxx)dax, xOEEH
LEZRBITHE. 72, n, 0 X, XTOHEHOERNRZ MV, 13X P Ex\DOXNT MV TH A,

EZAD, QDA TEEX COFRIIAx 22560 1 BHERKFHOA LPFTEL TWRW, Ik~
72EH B TOMERFHIERICE) RSN S, ThixE£T02@.DRid@d )Xo L5 ckEicE
Fahs.,

L(x) = Ls(x)+2 p f K (%, X" )L(x")dx’

m_

, K(x, ,
Kn&x, x )=f (n y) K. xX’dy  m=2)

Ky(x, x")=

K, x7)
- (m=1) 4.2)

ZORT, MFEFEEEORZERE L AL ENRTWS
Nayarid, EZ/MERIICKY 725 DIC#EALL, TOXEHVDL I LIZ L - THERS 2B L,
ELWEREREELZZ EICHEIIL T3

4.1.1.2. DrewE 7T/ [Drew 91]
DrewlZH COREGARY MV EMK L7, ~BIFOMARSEFT N EEEL TWnA
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Bl4-2 Drew ETFTNVIZBITLFEHEER

RA4-2157F &9 2 MOFHR2EZ D, HEDRART FAST =i %EQ), ZREFROEROK
SR ZSOW), SO0, REEEIO0W), 1MW ET 5L E, ZHOFHEOHL T AR DOREHE
LOM), 1OMNERD 5.

FHRDOZLTWAAELRLT S L, BN SMOEDOMANA~NOIENERL LT

dF Xy sin’ B

xy =

dy=¢ (x,y)dy
3
2(x2 + y2 - 2xy cos B) /2

%ﬁ%.:b%@%wm,gwmu,%h%h@ﬁﬁ%¢ﬁ@%ﬁktf%i%h,%ﬁ@%f§¢:
ENRTED.

100 = SUOER + 5O [ 1D M003) dy @3
1@y 1) = SPUEM) + SP0) f 1D )d(y.x) dx 44)

22T, @3ARNIEHRERATAI LI N ARD LI 5.
10, 4) = sP) EQ) + SP) PR B f -0k, y) dy

+sW ) S(Z)(X) f j Ig)(x’,k) O(x’,y) ¢(x, y) dx’dy (4.5)
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ZORT, H-HIMHERN2E T2V, KL SOXROKEHZTE/RL TV A, F IHIZEMT
O—BFERLTWD. HHIHEBETO R 2R L TW525, Drewlddi LS & U THIREIZH
bhizwne LT, ZOHITEHL TS, 200K KTHIEIRICRVEINEDZH, ZHAL
BRZEHTE A0, EBOEFNVIIGSE), GHREL TS,

4.1.2. REIRH—FRERH

WEDREEI B SIS E X B, ZORe, FDEEITICEND £ Fobo L, H
BV O TR ST 5. £/, FEBHHETOMEE, “HMCH LS % ERICHRY BT &
PIRLALBVERDNG, D%, FEKHRHEURORHIZEHTE2 b DL ELOND,

4121, EPYEEHAELVWREARFOETIV GBS LER)
IF, AR ELLVWERRNOBARELS. (M4-3) .

HATEE S W2 JIHEIC DV TER 5. KA 5 IR TASLOR X1 L TREAHEICL
ABMS v, ko THATEE S W2 DGR EATHB TR L, Z0XA S HICHA TR
LbnosheEzohs, 250, HBOMEICEEFS5b0L L, HB—HA—% A 7 A ERS
MBI HHEE, HATOREEA B SN S, £/, HATHEHBO KB S NS, SR —H
B—HAAERSBIC G > TWARLENS S, ZO_20Z &L, FAATRKEEFBRAMENSIZA,
i — HIB— FA— % A 5 B IERSHTRC & 5 6T 5.

&Y, ABTREENIEDBMEL 22 5L, UTOLIIIh%.

(@ 6+¢=n/2 DI () 6+¢#n/2 DR

K4-3 JEAY &Rz 73R A
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L, (xp) =R, m_(x;) C () ‘ 4.6)

22T, R IGHBTOMFHFRERK, m, BEABKSTOEA, C EEILOWEIMEET. WBT
DREBIIEFEL 20D T, BFEHICL > TRELYY, 20FFTHAKAHFTS., Lo THATOREN
BUTOXIIIh 5.

LA(XA) = RiA RiB msB(xB) Cs(}") ) ’ (47)

ZIT, R,=R,=1&75& bid

L,(x,) =m_(x.) C(A) 4.8)

LEY, BE—EB—HA— I A FPESLEBIC R o TwiUE, BiENRPF0T TEHBSI S S
EERRLTWS,

41.22. [RKHFY EFOREARNOET IV
K4-4i1RF L1, HWA, BEDOR%x, x,&T 5. x, TORKED L O AGHEIHT 2 KT K
DEHIITHET S,

L,(x,) =R, m_(x) C(}) 4.9)

CTRIZEY ., x, 2D DAFIIHT Bx, TOREIERD L5 I2HF T %,

Rl4-4  JEX) FEOKEKGHT OB
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(np-(-1)(ngT)

dL A(xp) = Ris 2
(r1)

Ripmgp(xp)-C4(A)

_ CiA‘GA'eXP(‘(ClA'CA)Z) (np-(-n)npT)
B (NA'VA) (r-r)2

CiB-GB-eXP('(C 1B’ CB)Z)
(Np-Vap)

‘mgp(xg)-C,A) 4.10)

ZIT, KEEREERIZQOXETAVTVE. XoT, HBD SO ASKIIH T bx, TOREII,
m (x WEEBT—HE T 5L,

(n 5 (-0))(ng1)
La(xa) = CiA'CiB'msB'Cs(k)J GpGp— ) &
: (r1)
. exp(—(c 1A‘CA)2) ' eXP('(C IB'C.:B)Z)
cos ¢ ( r ) *B @.11)
Dy

r|
LB,

4.1.3. RERHF—HESH

CITiE, ENThOMDOSEHUEIRE 564 E 2 5. AL, KAL) 2o 07150
2Ez2 5. Ihid, BEAPLDS BVEE, 4121 TRLAZX I, BoREHmZ T2 E2 L X
<, RUBHELZDDERYEFNVEBETLETLLVDRLTHS,

4131 ERERSETOEFI
R4-50R% &1, BA (REKHHE) Lofex, BB GLMEME LofixtTs. 20

B Dx, TOWHA S D AFHITHT 2 K HIERD & 5 12H T 5,

La(xp) =R, m_(x;) C(A)

bB " sB

=c,;cos Om  C (A) 4.12)

IHRIZEY . x, D HDAFHITHT 2, TOREHIIRO L) I2HT 5,
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4-5  KI B T OM G

rr

ciaGaexp(€1ata)’) (a))ngD)
(NA'Vy) ' (1)’ ¢, €0s 8 m_;(x,) C(A) (4.13)

Lo T, BEBD %@]\gffi'ﬁbli‘fr?%x[\f“@}iﬁ?h‘mi‘ msB(xB)GiEBT4*§k¢% k.

La(xa) =

Cia Cpp-c0s 0-mgp-C (L) (np (-D)(ng1)
Ca———Fexp{-c, )} dx, 4.14)

cos @ (r-r)2
&b

4132 HBRHETHOET IV
R4-61R7F &1, WA GLBNSH) Logtx,, B (REKSH) Logtx, 75, 0
R Dx, TOWIRD & O AFHITH T 5 KA HIRD £ 5 CEHT %,

LB(XB) = RiB msB(xB) Cs(}\')

exp(- (¢150)%)
=¢ig'Gp ‘——IFC— mgp(xp)-Cs(\)

4.15

ZHIZED ., x, DD ARG T Bx TOREIGIZRD L9 I2F T 5,
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M4-6 JEEdeti ToMEKE

na(-n)fngrt exp(- (¢ p )2)
aﬂuyszgiL-ﬁflchp—3~J}£—mw@g(4M
(r-r) (an)

¢igGp ————— m(xp)-C,N)

=cC ( Q) W exp(- (CIB'C)z)
" (rr)? (nB.l_rl) (4.16)
r

L oT, HBHHDAGFIITHT 5x, TORFKIZ, mx)IRHEBT—HE T2,

(n AT 5
La(xp) =cpacipmpCsA) | Gy 5 exp(-(clB‘Q )dXB 4.17)
rr
&b,
41.4. SERH

INFT, HETO—ERFICLBZHERFOETVEBELZ. LeL, KICHRZL ) ITHER
FHIAREMICHERBICE D EINCTORHSPFEET S, 3, ZOFIOWTEETS.

41.41. AEIVMRARFEDIZS

412. TR LI IS, —HBUBOKSOERBIIZZ ZLERZVWERDRE, i, B
4-TIRT & HICRERETH TOXRO S HTNE, LA LERFIMEEZ LI ENTESL. DT
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O, BB HMCIER YRS o7z LT, “HEOREGIIEGICKE LRIZRE> T EHIIFEA
Enl, IREEHLTCLEBEILVWEEZLNE.

K4-7 KRR TOLHRE

41.42. WMHEPLBRNEOES

AT AL BT C b MIEYEIR D & AST L7206, HADREFA Y PLIC X Y HADBA B 5.
KIZ, ZOFSRHHEBICAGT T 2 EAEREBORIARS P VIZE YV EBOEHFBEFEEEINS., D
0, RECRHALHBORGTANRY MVERBFEART VVOZEDOEE A, 22T, HALHBD

BANEIBE, AT PASHEOTNICL VEOBEIIENL DL s, IOHFER4A-8IRT. I
Wk, BORLATMDES, GRITOMEREHIZEZ A2NENSEVwEEDbRA,

K4-8 FLEKGHTE THEEKEG

-45 .



4143 —HEDORFDEENEIHE

9, REAKFADHZBHL ZHE0LERNOEELER THL. M4-9IRTHERZEZDLL
HACRE S LB TSI 5. ZOXRSHOEWATKS L THEBIZR-> TL 5013, HB
TO—EHOKHICHE L CERBAROBHRIZT TH S, LI, TOLMGLWATHEB EOgHTL
V) DRHDOBOMAEAN LLEDHEFELT, 90° LTOBAIEET 2LENFH LA, =HOK
R, IEIE L 2B ois SO “RICKIEFT A0V E {, ZRBURO RSO
BiicgwnweEZzohs,

4-9 ZHORGFEESERBHE (REXSTH)

HA EHEHE) Loritx, BB GLMEHE) Lofkx, T 5. x, TON D SO AGHICH
T B REIEL T ORI 2.

L, x)=R, m (x,)CQ)

expl-(c -C)z
=QKGA__%€$%_)m%@M(§M @4.18)

Z DA LT fix, TR 2 60

(n A-(-r)XnB-r) exp(-(cl A'C)z)

dL p(xp) = Ryp =y cia'Ga NV

mSA'CS(}\,)

_ r\ (na¢0fnpr) expl-(c140)’)
_CbB.(an)' p (nAiIQ) e @.19)
||
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b, $oT, Hx, TOHAD LD AFHITHT 2 K3

(nB'r)2 2
Lp(xp) = cppCiamaCsA) | Ga o eXP(-(ClA'C) )dXA 4.20)

E%b. RIS, ZORDPHALAFHTAIEEEZERTREDT, TOx, TORFEEX, TRIEL T
BT hHEEDFRIDTOLIIIRE.

n A-(-rl)XnB~r1)

dLA(XA)ZR;A( (e )2
11T

CppCia Mea C(A)

2
l[G”giQ expl-c120)?) dxa @21

IhE, x TOREER,

Cpe'Ci 2-ms C,(\) , Ana-(-rplngr
L A(x) = bBCia gp GA( A 1)( B 1)

cos 0 (Yl'fl)z

2
'exp(-(C1A‘C1)2)'J Ga (1(1:52 eXP('(ClA'C)Z) dx dxp

4.22)

Eih.

RICHBIFHO L 2B L 7SR50 LERHORELEZ THL. H4-1 0ITRTHETER S
&, MALHBTIERFNEIC o TV AEHITEERNTALEZONSL. L L, AFETIIZH
ARG ETE L7z, SRS, HEEES L RO oMm S TR0 “RICKEAIT A L &, HEK
HHECORGEI RS WD, ZHHUEONFOELEEIEVEEXZONLOTH L.

HA LB Lomtx, BB (REKSH) Loftx, &35, x, TONKIED LD AGHITH
T AL TORKICZ 5.

L,x)=R,, m,(x,)C®H) 4.23)
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4-10 __MORSHFESRL BE (BLERSTE)

ZOx, b D AFIEITHT B x, TO G,

(n A-(—r))(nB-r)
(rr)’

dLg(xg) =R;p Cpa€OS B-mgp (X 4)-C(A) (4.24)

L&Y, HAD LD AN T ox, TOREHI,

eXP(‘(C1B'§B)2) (n A-(—r))(nB~r) ;
W e

LB(XB) =CigCpa€COS G-mSACS(?\.) J' GB

Eb. RIZ, TOXPFHALAFTEHEEEZTVEOT, ZOx, TORIEEx, TREL T
LT HEZOREHEDTOLS RS,

(naCr))ngr))

dL A(XA) = R A
it

CiB'Cpa-COS G-msA-CS(K)

G exp(—(clB-CB)z) (n A-(-r))(nB-r)

d
B ( . ) (r‘ )2 XA
nB.__
|ﬁl (4.26)

Ih&D, x, TORGHER,
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LA(XA) = CiB'CbAz‘COS embACS(}")J (DA- (‘rl)) (nA-(-I'l))(I;B-I'l)
lrl | (rl-rl)

exp(—(c i B~CB)2) (n A'(-r))(nB-r)

G dx , dx
’ - (rof o 427)
i :

&b,

41.44. RARFEHLARFOESL 2HEICECHES
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5.5.2. EHRIZE
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553. 7 —EHEDAS

HEMED RO IEREHTOBE, 8y PRENFAFIv Ly YT, HEBRLIZL
ACER - RESEDIELBLANTAHI LB TEDY, BROB2MELCEWEEHIRET 28
&, BRBHITESHEMLTLED 2 LBV, EEF8AT 2L ELVESHETERRD, £
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Kiz, ®5-13nERTIX, HEKS, REKHEIECEERIEL (R, HlshTwaE, 77
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L o TERREDHRE T/ ol Bbhs, 204D, RAKFOFHL ko TWHPKRHBR
<, ZBLEEL L THRE S edh oz, RIBESNTHREAGTE LTHITE D272 LTWA.

MHOEBRTHBL TSRS L& LTI, HBEHARR A L 2H BRSNS X 2L T
BoHIENHEREN, AETRLAFERBGZEBVIZIZELL, ZELvEE: LTRIEEINT
Wh, EFLLEDERICBVWTY BBURRK KT, HARRIEOAL.

5.6. BB EDEROME

FHREIEIC X AHERS, RARMORBEDIEAEEZS. 22T, ItHo—2& LT, EX
REINTVD S T —B{EMBEIC X 2 HEEBTEICMA S Y, ELERZRSINGho1LHERE,
ASIFRREEIC L o TR LZZHMERS, RARSSICLoTHETAILEEX 5.
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T, @BWK (M-type) , BT (R-type) , JGIRDBHZIEEEWAR (S-type) D =FEIIT5H
L, 2612, MEKSOHBEETE ) BRGEETNV I XLERELL, ZOT7TVIT) XLIZE 5B %
B & MG ORI OFRN 2K 5-1 6 ISRY. 7, ¥—r&HJ—HlifRUebi) L LTANL,
BAHE A DT L ACZEBSEI TS . KIS, SHESE SN/ REEICE L TRGBEZEMIZ ST
SOMIR, S G EDOMFMEEZEE L, ZOEE ARG, HERSRILET% 9.

CEE-TIS)

Cetmimms B\ - gEsss )

HREREOHT )

!

Region No.I is Rough surface.
Region No.2 is Metallic.

e) Region No.3 is Smooth surface.

o Region No.4 is Smooth surface.

<] : s .
@ egion No.5 is inter-reflection,
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R 175 S RO R, WEEREAMEL ZLEA LK THS. 22T, HiRzBHsE
TRV AALZ=ZMOEED S b, PROKFEEEHL THRE L CEGRE ADERE LT, HRIHRLHE
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(a) AJJT{E

=== Reflection Type ===

REGION [ 0] is INTER REFLECTION.
Inter-reflection is
on REGION[ 3]1. ( 3.17 )
Inter-reflection pair is
REGION|[ 6) . € 3.3T 3
REGION [ 1] is ROUGH.
REGION[ 2] is INTER REFLECTION.

Inter-reflection is
4 i on REGION[ 3]. ( 9.09 )
Inter-reflection pair is
REGIONI 11. ( 9.09 )
REGION[ 3] is METALLIC.

b g e REGION[ 4] is UNKNOWN.

5 6 REGION [ 5] is UNKNOWN.
REGION[ 5] may be part
of REGION[ 6].( 0.74 )
REGION [ 6] is SMOOTH.

(b) B RER A R

M5-17 &7—E{E0icL s R

B, OISR REIODY — OB ERT.

®5-17M0)D#EREALE _BIORDELN DS, BEELEOMHEHStype VLIRDD % IEEEWIE)
LLTTId AL, MERSE LTHBENRTWEZ L L, SEWAD EME TE L T 54 B
MENTVEWI L THS. TOMPBMlE, LFEBHICLLITFEEMET LI L TIET A HiEEE
5.

56.2. ERABREDBEROME
AFEBEEIC X A MERS, RARFORILARIEZEMTH S, FIH LEERZET V)
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(3) HROD2IEEBEWIR

FHRDD IS EWEOGEE, WHERETRERS, RUOMERFFICBHShs. HL, #A
FEHAE B S N B354, EREZEROFHMSENI BV THHIEBRE LToEEhE, 20720, EE
R TOZEP ORMENC L Z2RHBEROFENE , HEKNOBRLEZEOEEPENS DL
RodsFHeEWEE LTERRTS.

@ HERS

FIREHIC BV THIRAEISEMIC L > TR bR TV 270, HEKEOA LTV 5 EIH%E &
LTHEIENTVWEIGEE, BOBEPEENAKELZoTwREEZLONS, 0720, KEBEREIC
BUCHHEREE L ORI ST o TRESE:. 22T, ERZHTo MRt CHEKEOR
HEFEOBEIED O HERSHARE L TR#RT 5,

Do B omRn 2K 5-1 8I1ZRT.
5.6.3. EB&HI
M5-1 8 DMBBOFHENICH » TEBREZITLS.
9, M5-1 7TICRLZEERY, MERBEEOERLHVWTHIET 5. BRIERITIIE5-10

IR L7, thidh SR L & By, BEBEEIC XA, 555.LFEL, Ao bR
L7- g % FLHEE R, Tt SR L2 EiG e A EEGRE L THW, K5-1 2 DXERBEEORKET
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BRI AR R TR B ERR A R

AT B B RS 3
ERAOREEEOHE ORI
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MRS ([ HROD S BRI
b~ JE4 B Wk

5-18 HRERIBEROMILLHEOWEN

HWT, K5-1 TO)DZEBERTHEL-EEEHS5-1 9IIRT.

Y, B5-1 7O EHERR (W5-19) 2HET 2L, EHRLMUMOGRD Z2IFEEEYEL, HE
RETE LTRBEINTVWADOPELSHIESR TS, F/:, £BYHRLROME RS L HE RS
ELTREEIN TS

CORFLY, HEBEEIC X AZMERS, REXFORBERE AT, ERIZEERFLELE
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== Reflection Type ===

REGION[ 0] is SMOOTH.

REGION[ 1] is ROUGH.

REGION{ 2] is INTER REFLECTION.
REGION[ 3] is METALLIC.

REGION[ 4] is INTER REFLECTION.
REGION[ 5] is ROUGH.

REGION[ 6] is ROUGH.

B5-19 HRAHEDOM LR

57. &8

CEYE, WESYE, RO ZIIFEEWRO ZEHOWKREWRE LA T —HEE B, &
BeBHEELI LI WARMTEL AHEMFOEILE BT H2H L WFELRE L.

MEKFHBHRIIHEE L Ao TV A ZNEFNOE DO REHFEIC L o THMSEEE L b, BITEiT2 )
WIS HFBERERCLY, 208 a—3 757100 2 ADT P4 71 L ETIIRELBEEE
BEE L, BRI RO C LEEECRETHS. L L, WREETE L TWAHIE ST
LBEENOAEEZ DL, EENGHBIIELVY, FEOREZTTHOINIBZESZICITEZA.

Y, FYEWERKACOREE TERKHETVE L, EEPAREECEERERWEKICIRL
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- RO, MEHN 2 EOF - FELRET S, 72, BERATIRITEREE, RGBT T —
BEZIZT A NS I L BFEEROWEL &0 o 5@ L B A a2 BIRT 2 -0 0 #EmEgEE LT
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BRERE MR 572D, RGBA T —H ATV AT AP ENTWE, LZA, FAGEHRE
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LA ENDHAH. ZHLEEEEYLLTCOEMEILL, FEMIRENIL X9 3T ABEFHNIRE L
MUETH D, ZONFETIE, BEIEOLEFMICANZ MVF— ¥ % v, BIROGOS R ELE AN
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)43 T O [F] % [Tominaga 91]
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