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50 cd/m* TIE 10 AR TIIHLEERRE 156 1x, THLLEOHIMTIX 30 1x OEBRENATREL 720, BIORE
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SR, BEEOFNIERIRZ W WHEEESST Z LT, (EEREZED L ENRERDL L ERLTE. TrET Y
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TIE, ARBEHNIS L TCAZ Y R r s CHISRMEERZEi CEX o2~y R~V b T 4 AT LARIY F— kX
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il U7z 2t 32 N D SEBRAE e & H RIS B E O FHMIZ 5 2 D BT SV T B C LTz,
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FHZEA LT L, 2hE N TR CHET 5 FEE2 O, fEwme 5 & 12, HMD B VRS 2 W73 Mo 451 Oif
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The purpose of this thesis is to clarify the visual environment of offices necessary to continue
business for long periods of time in emergencies with as little electricity as possible and
increasing work efficiencies and office workers comfort by the analysis using head mounted
display virtual reality system (HMD-VRS).

A VRS with a high 96.7% accuracy representation percentage of real environment is
established. 2400 observations from 20 participants (9 students and 11 office workers, 9
female and 11 male) assessing 30 VR scenes on 1 day, 3 days, 10 days, over 10 days business
continuing periods are obtained in the experiment. It is found that : (1) minimum lighting on
working surfaces can be as small as 30-150 1x which is 1/10 to 1/2 of office standards, (2)
ambient lighting is strongly required to keep comfortable room brightness, (3) student
participants of experiments may not have strong tolerance against less lighting than office
workers, and (4) HMD-VRS represents the relation of focal and ambient visual environment.
Necessary brightness by distance from the target is analyzed based on experiment of 15
participants (8 students, 7 office workers, 8 females and 7 males) who evaluated 120 office
scenes for writing-reading and 180 scenes for PC monitor task. It is found that: (1) high
working plane illuminance and large size of lit bright area increase & work efficiency for
reading- writing, (2) bright area in elevation positive angle increases work efficiency more
than horizontally long bright area and especially 40-50 degrees elevation angle above from
target is important, (3) 75 Ix working surface is as enough for 93% of participants to continue
reading writing and for 33% without desk panel and for 63-73% with desk panel for PC
monitor task. In order to find visual environment for female workers, a standalone virtual
reality system is developed. Using this system, 32 female participants evaluate 60 reading
writing scenes and 30 PC sense three times during one menstruation cycle. The necessary
visual environment to keep business continuous in emergencies considering menstruation

period was identified.
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