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A Study on the Numerical Computation of
Brightness of Illuminated Objects

TakasH1 TsuMmaGAri!

In Tanaka-Takahashi’s models for imaging by computer the illuminated objects, the
brightness of the object has been expressed by the form of a finite integral (H-Integral).
In this paper, it demonstrates that Gauss’s integral formula can compute the H-Integral
faster than the technique used by them. Furthermore, we derived the analytical formulas
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for H-Integral.
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This formula is very useful when a parameter a in H-Integral is small.
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OFHENKRELILS. 2T,

B2
H={ ' fn.; 9)d, (2)

cos? (+1)/2
foa; $)= (tan2a+ fos2 ¢)
n (=1,2,8, ) 3 EHRORHOB L ERL, o
785 2 — 23 0<a<ln/2, 0S/<pSn/2 TEZB.
P, (2)KoC t2HBESEFRC LTS, AR
5i2, HESA HE T 20K, ESBEROF =&
Ve 7HEICES EE QT CEEMRS) 28HL
fo. TOEBEL TEETFMORE L EZB T35,
EEBERAERGICT 5 PABEIV—F ¥ THNITHED
WKZNSEEREHFO—DIEEH5. LHL, 4
Bl & S icgEs e s hTw 28413, &t
BERECHAERBOSGLZRERICL TESAREE
RENRETH S, EETFMRISLERTH - THED
0.
BEBESERICEL TR N TS 0BNI-B
DY, BCEERTIC OV TRIERICERES
MHBYY. zhickd L, (3)RO XS IKESXE
WICEBESLZBLTOEROBAKRE, &y R BHE
BooX CBGARLEET) MBEICEL CREKS
ARTHHZEBIMONTVS. ¥di1C, GARR,

(3)



Vol. 35 No. 2

FEBRICOVTH CEIDBNRTHRIITTH 5.
SRS, CHRITSEENSHESNEDE Mtk E
BT 2 BHRROHE S SRELT ENLTH 5.
GAK & Cic & 3 HES Ot ERZ 2 hTh Te
BLO Tc(ms) LT, 5SM=<25 (M3 f oEk
B OB TERICHIEL LTS,

Te=0.1M, (4)
Te=0.22M, (5)
Thotc. FPREBYD, GAROF B E R HE
{, #DER2EUEL DS, XL ICHLER,
Te O IE LOREMPEREEZRDLOKEDPE N
T, 2O &R, BERSANIC X 2 HBRMHE
Tid, HERMORANZE Te BETHAEZ LR
LT3, PDEXD, GARITEERE - BiiE bic
CHRICHNTRIFRERA2ELTEY, 4E0OBMIT

BLIARTH B E2BALTHL.

—fRic, BEBESOREOHERIESERKOBRE
AOfEIEREL, BER, BEAVEOREOEL
WHBIREEENRELNLBZY. 4HOBEROEAR,
#/2%isinh ™ (tan a) BESREICHE SLVERESTH
%, HESTR, COBRSOEETaAINELKES
BEBRENEMT L0 HEEN»HE. GARDES
Kid, ZOBEORBIMENSEOhTHEY. ¢
T, MIRDOGARDBENSHREBYIRICIES L D13
QDFREEZ an L L XS, dL, 54— ap
a>am THBHUELIE, ZDHEHOEMERY S i
ERBEAWRT 5. TRE ax &, M P20
25 A —2EFE S 5, BREEE CG TRER
1073, ZU T (B, Bo)=(0, z/2) ILEEL T~ E T
A, an i3 2>20 KBNWT n OESFRICTHAT 2
T EBbhots, UichiaT, MIRGARIC & 284
EBEREELERET A2 D0&BRRD X S ICET
ZEWTED

a>AulvE. (. n>20) (6)
WL 29D Mz U TRDIEE An 2R LITRL
THL. (6)REFHZT, /95 2 —ZIISCTHEREL

£1 £ B Ax
Table 1 Coefficients Aw.
M Axm (rad)
4 1.71
8 0.715
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Fig. 2 Computation time of our program.
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