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Verification of Influence on the Room Impression Given to Office
Worker by Brightness of Virtual Window

—~When the Brightness of the Virtual Window is 100, 300, 1800 cd/m?—

Kanako SATO™™ , Mitsunori MIKI" , Shota MURANO™™ |, Hirotaka YONEDA™"

(Received April 19, 2019)

We have proposed a Virtual Window imitating a window by projecting outdoor live image on the display. It is clear
that the Virtual Window has the same utility as the window. However, the brightness of Virtual Window used until now
was lower than windows. Therefore, in this study, we examined whether the utility of the Virtual Window improves by
increasing the brightness of it. As a result, when the brightness of Virtual Window was increased, the impression on
change of outside was high, but the impression on comfort was low. Therefore, it is important to increase the brightness

of Virtual Window. However, it is necessary to ensure that the stimulation to the eyes isn’t strong.
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Fig. 2. Live images shot outdoors near a building

with a Virtual Window.

EEMUAICBE TS 2212480, BENTHEPHZED
BERzZRETEHIENTES. £/, IP I AT T
MURRAD T 1 TG EREAICIE T 5 Z 212 &
, BOBVWENI»SHEOBNDOKRTZET 52
ENTES. BPRICHRY REAFEME TS5 T
BORNDDWIEEDD > THREBIP R THRVWED
MANZ L WA 7 ¢ ABRBEOWEPPFGTE 5.

3.2 BMURICHE L PR OERRICE Y 2 &1THR
FLx DIFREIZ BT B LML D, FUARIC
g B WURDF 7R B 5500 B BB DR & MGE
LCERLY. BURICME T 2053 H 55 UOHRT
s U 72 BRI E R UR 2 3% & L 7 @ a0 B A
T UT- 7 1 TR % V72, B CHreg L 72 BRI
% Fig.112, BUEEZRE L ZEYED0 RS Tl

U727 1 TR % Fig.2 IZ/RT.

FERIZ 3 HIET o 7. EBRERBIZLAT D 3 A& —

LU, FRHICE > TRRIBEETERETo 72,

ik

o EERDEN D 5B

e MG U 7o R &2 BB U 7o BR



102

o T A TG EME U BHIA Z RE L 72 B

1 REER AT =D TV — NE2EBLEZ, D
FER, BRBIMUSR A BUE U 72 LRI 7 [ R SR 1
Ty I AMBNRH B D 0roT. UL, AFIE
WOBENZ EMTERNZ W bholz. —F
T, 74 TWEEME L 7= B RIZET EER ) T v
I AMRBH Y, HNFIERORA % EWTES
Zebhot. £, 74 THEERWE L /- HBHUR
FEBOBEFAFEOHHNIEARETH D Z LD
Motz. AE&b, I0 TGz mME L RERITA
OREME L THETHDEMELTWS.

=

T2

=

1752

3.3 BURICAVWSTARTLADKRESICEAT S
FATHE

FATRIZ L D OB D K E I DEWIT & B HEHL
BOMEMIELTERZT, 240 FL 4214 0FD
TAAT VA & HOCTHEBEZ ML ERET 57z,
BRLIR % Bl U 7= 22T L RIEE 2TV T v — b
ZEMUZ. ZOER, BUEDORH T 2555 R1E
SRR FUEH ORI T 2 HEIZBWT, HUE
MREVWADPHANELS BB Z eWbhorz., MEX
D, BURIZIEHIEEOREINRDSNG L HE
LTWa.

4. BRUBEEOEVWHIBICRIEZFTHEDREE
4.1 REBRPE

RERTIX, HATIcHD 72 3 FHO AR 2t
UTC, BBBROMAEMGET 5. X512, HEREICHE
BIBKERE 28 L TH 55 2 itk b, HERE IR
T OB OMEZ ST U, BIFT S HUE
HEEE 2B IR O 2 MGEET 5. D EORGEE
115728, BBITHEEREA S 00 KA 10 ZI1Tx Uik
B EBREITo 72, ERIZHTOBENOHIZT 5 7=,

Fig.3 [Z KA 12 JTH L OB L b gL
EBRREO 70 7K E/RT. 72, Figd [ZFEERE
RAERT. ERE, WBEORLORE, @RI,
F T 4 ADFEHEN ST LT JIS TED SNETH
% 750 Ix, 4500 K &725 & 5 ZF - fta L7z 89,
BARIZIE FHD (R : 1920x1080) 12Xt L 72

e # M - = KJedH -

(60)

B RO - K H S

7.2
N, W, N = Virtual Window
6.2 O celling light
| | | | é) office seat
+9 & subject
N N H =
—

1.1 [m]

Fig. 3. Floor plan of experimental environment con-
structed with 12 ceiling lights and the Virtual Win-

dow.

Fig. 4. Experimental environment constructed with

12 ceiling lights and the Virtual Window.
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Fig. 5. Space without a window.

Fig. 6. Space with a Virtual Window.
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Slightly Slightly
Extremely Neither Extremely

Uncomfortable —+—+—+—+—+— Comfortable
Unable to heal tired —+—+—+—+—+—1 Able to heal tired
Unable to relax —+—+—+—+—+—1 Able to relax
Unable to change of pace —+—+—+—+—+— Able to change of pace
There is no change of space —+—+—+—+—+—1 There is change of space
Not enjoy watching the windows —+—+——+—+— Enjoy watching the windows
Dark atmosphere —+—+—+—+—+— Bright atmosphere
There is no sense of space —f—+—+—+—+— There is sense of space
Unable to concentrate ——+—+—+—+—+— Able to concentrate
No feel a connection Feel a connection
with the outside with the outside

Fig. 7. Questionnaire on the utility of the window.

Table 1. Factor loading amount.

Utility of windows F1 F2
Able to change of pace 0.788  0.462
There is change of space 0.830 0.218
Enjoy watching the windows 0.770  0.449
Bright atmosphere 0.765 0.301
There is sense of space 0.827 0.347
Feel a connection with the outside 0.904 0.253
Comfortable 0.350 0.805
Able to heal tired 0.591  0.777
Able to relax 0.474 0.794
Able to concentrate 0.124 0.805
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100 cd/im? =¢=300 cd/im? (conventional brightness) == 1800 cd/m? (maximum brightness)

Unable to heal tired Able to heal tired

Unable to relax Able to relax

Unable to concentrate Able to concentrate

Fig. 8. Evaluation results of comfort in spaces with

different brightness of the Virtual Window.
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100 cd/m? =¢=~300 cd/im?  (conventional brightness) == 1800 cd/m? (maximum brightness)

Fig. 9. Evaluation results of outside world in spaces

with different brightness of the Virtual Window.
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