[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbdgoooobbobbbouooooboboooo

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00 108450,

00 000:20180 30 26001,

ooooo:oooo,
0o00:00C00,0000,0000,000,00 00

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1084501,

Conferred date:2018/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

2013. 82471

(GRXHEL)
] XX B S (Fi302000=2F fF)
HREES V3 =2 K 4 W wE
R iE, (EBE O E A 50 5 S I O L BB Rl LU, 7TECHREN T

%1EF$ il T, é$ﬁ@%—l%&D®i&@k iOT§%MLTW5ﬁﬁEﬂﬁ@ﬁﬁ% ﬁbtif
B E BB LA YBRIZHY, W —F 0L TEEN L IR#EEEZERTE L0 TIHRL, TOHEEMN
TR & TS 2 720 @F%®éLJ#MET%5_&%¢ATw 5. UEEEEZ T, EOEED L AW L
MEE Lo RBRBERFC B O CIRIEWVE AN & R Z AT 202 SEGEMEZBET S VW) RFEO B Z RN
TW5.

H2w L SBICHET DB ORS & MEOME I IT-iREORE ] TIX, A2 SBICET 5B D%
R LU BT, BAVEAMEE EHEAA T O SIEFEHIEDN L TE TWARWERIHR & LT, &I H H %=
MOMBERSLERMOENLEETH 2B HITH 5 SEOFG S R R 5 2 &, EBREE Tk~ 7222 [ 8 5 5 oo ¥ B b
EEBBEL TV DOIER LEL O CTIIERE L IR HEMARREICBIT2ERICESEHBZENTNDL I L
ERELCVND. ThoEHEX T, ERE~OBAEEZ AT 202 SEFHMIEZMBET 2720100, ZMOFOZE
‘@%%E#é:&,%ﬁ&ﬁﬁﬁ%%%ﬁ%ﬁ@miofBﬁHﬂﬁﬁﬁWdﬁ5:&®M§@%%6mmbfwé.

FEI3W [ ERBEOEMOEDOZHEMEE BE L 2iHIix REFHOREHFIEOKRT) T, FROAELE MO RITENR
B DEMOM S SEFAEEERZITV, A7 4 2D X R BREENSH 5 54T, BREROVCEME DO 5 S &~
DFHIT/NEMA0~20° OBEDOHENRKRE NI &, ZEHORITEORHOVEESCED D D S fF CIHLFEM X R FH %
Mf40° FTIRTAZENFEOITHL L, 2F0, ZEWOFIZE » CTHUI R AR REEHN R L Z L 2L NI
TWo. UEEBEZ T, ZROBRLHERERREZFTMIARE T IEICBNTYH, ZR OIS U CEMx G [ %
WEiTHZ LY, HA2SEEZLVEWRECHETCEL2ZL2HLMNILTVNS.

%4$ [EBRBEICIRIET D EEN LD ERA N %2 58 LI- 2 SEHEEE T /UNSBOELE ] Tk, Bt =—7 1

53 fiit % O T FEBR B 00 M S O AT 44 (2 S A 2 M ek b A 2 ﬁﬂ&@ﬂ’*am¢é$&%%w1 T 74 ADE
%ﬁ%ﬁ%&bt%éémﬁﬁ? BaEROoNLTWD. B SEFEEME BMNESE LERERRSIICED, D X
PO S OEER L EEMSEDEER O EMAEREEOBEIIB X F0.1cpdTH D Z & EH BN ?“Z)ké:m:, =
DD OB AR A MV IEE R & AN THRINCER 3 2 MV EE SR, Wb B2 SEE D S5 %
MEMHE LTRBRICHE ) 2ENTEAHZ L ERL, BEREICBT 2kx 2kICH T 2@AEEZHA LI L, BEEO
FHEOMBESZMIEL TS, U EEEE X T, FHEEIC, ADE CHWIEE XL E) & CDE GHll 2> B xf b &)
D2ODHALERAEIMZ D Z LI KV HEEREZIM L35, WL SEHEEE T /LVNSB (Natural-scale of Spatial Brightness)
ZEWNTWS,

W5 (D SEHEEET /VNSBIZ KD S B & MARMORBREERZ) CiX, 774 FEFEHBEELE> A7 o«
2O D SEEFEMEFE L, ZET 505 SEOFERFHMEICOWT, RHSFICES S FiEEZRF®RL TS, A
HOTHFA L DOBENLCELHEMOBE NI L DD SEOLE~OREE EEMICFEMT 2 5L E LT, {25 &
DORFHFEIN% L VIZL DM OFNEEZ R L, 5 SEMEEMESERIMT D & &, 508—8 ¥ A VEEFMNT 5
’&’i@ BHEHFICAEDLE CHERFRERELRFCTELI 2R LTS, Ibig, BE—EHELAVDL5E

IBWTH, A7 4 RELTHZTESZ k%ﬁ?‘é‘é EL e ViE Y 2R D XIS {%OZELV)%DEEEH Sl ARG
5T EMEZ TR L, BRICEXD2ETAEE I FBRERFICB T 202 SEHEETT ANSBOERAELZHALNICLTND.

HewE D SKEERE L I-EE L S ﬁ@ﬁbw7#4/®@%Jf1 ADfEIZ ISV e BRI OFEM, CDIE
WZHSWeA T VT T A E, MERIIZER LERFEFREZRL, AL IEHEETT ANSBOHRZEHT 5
ZEIRVHLWEMRST A ORE, lEORENFHFETELIILERLTVND.

WTE TR T, SEORREEMEX, MoBELOBRECEBILICHTZABOBEIZIONTELLTVS.

i« FSCE BT, FA3020005 & #3005 2 1H$ S M54, b L <ITHXB00RFEZ 1R H L T EE W,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words.
E  wmE B, RTRIY—FURII(T2R2) ICTA U H— Ry MARINET O T, AR A[RERFIHONE TER L TTZEN,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



2013. 82471

(FmCHE L)
Bl 3'S B g (%% 3XX) (3003812 )
(Summary)
BEERE Z. &% =2 K 4 SH Wi
(=® §)

In this study, for the visual environment design of daylighting and electric lighting, the author established

a perceived brightness evaluation method with versatility and practicality.

Firstly, based on subject experiments of the perceived brightness in real environments, it was revealed
that the angle of view for perceiving the brightness varies depending on the shape of the space. The
author clarified that the perceived brightness can be estimated with high accuracy by adjusting the angle

of view of the object to be evaluated based on the shape of the space.

Secondly, the author focused his attention primarily on factors other than average brightness to explain
perceived spatial brightness in nonuniform luminance distribution with the aim of proposing an index
which encompasses existing knowledge while being based on simple quantities. Ten contrast images of
different spatial frequency were decomposed from luminance image by wavelet transformation, then AD
(ambient directivity, low spatial frequency) and CD (contrast detail, high spatial frequency) were defined
on the basis of each variance of contrast image. The author used multiple regression analysis to show that
AD lowers spatial brightness, while CD raises it. The estimated accuracy was greater than that achieved

using a conventional equation.

Furthermore, the author estimate the annual spatial brightness index in a office with venetian blinds and
daylighting control using expanded AMeDAS weather data, and examined the annual evaluation method
of dynamic spatial brightness using the concept of time ratio. By using this design method, the author
showed that it is possible to derive the condition to maintain proper spatial brightness, neither too bright

nor too dark as office at the time ratio of 90% even when illuminance control is used.
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