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Sound Distance Localization Using Virtual Environment

Michiko OHKURA*, Yasuyuki YANAGIDA* and Susumu TAcHI*

In this paper, attention is focused on the quantitative understanding of the role of sound intensity which
is considered to be a very important cue of the sound localization with distance. Experiments were
conducted by using virtual environment to clarify the relation between sound intensity and apparent
distance from the sound source. The results are the followings:

(1) Replacing the experiments by M. B. Gardner to the virtual environment, the experimental results
obtained on virtual environment were equal to those of real world. This fact ensures that the virtual
environment can give the same results as those from real environment. The experimental condition of
no other cues except sound intensity confirms the conclusion by M.B.Gardner that the sound intensity is
a very important cue of apparent distance from the sound source.

(2) The relation between sound intensity and apparent source distance can be expressed as the form
of exponential function. Namely, it becomes a straight line in logarithmic graph.

(3) The coefficient of the proportion of the straight line in logarithmic graph is restricted by both of
the range of sound source distance and the range of sound intensity. The coefficients without any
restriction are larger than the results obtained by M.B.Gardner.

(4) The results obtained from the experiments using method of adjustment was equal to those
obtained from the experiments using forced-choice method with ranges wide enough. These results show
the coefficients obtained are independent from any experimental conditions.

The obtained results above will be quite useful to design and evaluate the system using acoustic display.
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Fig.1 A schematic diagram of virtual environmental
display system

HAL, BBREOWMEBEI~Y F7 4 VIZLDETRT 3,
HAv—1tix48kHz & L7z,

HMD i, REBS B CHMEI N2 EESES
B THRSNIEHE —-Ba¥ddiZ, Yy—2A
J— (See-Through) #® HMD #8IEL TR, ¥ —
AN—FOHMD ki, E—AR7Y v ¥ ($EFEFEE) O
MACIYVERBLREREOESEEARBILE
HMD Th 5. BEE¥ W XD, {RERE T 2H0EMO
FEIE R 2 RREICN T 2 HEHOBERIC—HE L &
ERTY)ENBTES, SEAVEY—AV—8 HMD
12, BERRORFEROBEEIERET 2HENNTA—FD
BEARECH LT, BET VT Y X LW0EFWT, BIES
FRA=IPEROENTBHOTHS. 2O HMD izt
LT, BHRIRMEOBEAZK LV ET 2RAMED
ThiclBRT 285 %, L TRET 2 AEEE
FLY, RENZERE DR EREORES - —5
BRI LT, BOEE L EFER L ONCEREL Z
o7z,

Flo~y F 7% 1%, Senheiser #:8:0D HD 25 SP %
A,

3. RBRFE

KEFH X, M.B.Gardner DEF DS L A0 OEIR
EHCET 2 ZEBR (B INENE)CETWIREL
7z,

M.B.Gardner O JRIES ¥ 5528k L ik, Fig. 212
AT LD CHBREOEFE LAY -2 2 FERIIEN
(3—9m, 15m T L) KEEL, NEHEKIEETLIES:
BROBS THEBREBCHIL LIS, EEOERL
ol A — AP —BFR»—BHROATH>TIcbd
pb 5T, HOWS L TERIESRES N £
SEERTHD, IOFREBRTE, MEOHEIER®ESAKTF
mEETHEE OREFWCEEFEOA L —H 2FRELTH



1320 T.SICE Vol.31 No.9 September 1995

q m ©® ®.Q . 9

~A

Fig. 2 Setup of experiment conducted by M. B. Gardner

Fig.3 An example of visual display (loudspeakers)
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Fig.4 Experimental results(1)
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Fig.5 Replotted results of experiments conducted by
M. B. Gardner
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Fig.6 An example of visual display (sound source)
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Fig.7 Experimental results(2)
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