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Abstract

The paper deals with the implementation of prototype Ship Simulator system (VRSS) by Virtual
Reality techniques with Head Mounted Display (HMD) device. The prototype VRSS was consists of
PC-based human sensors, object oriented operating system. In addition, two kinds of databases arranged
from Head Related Transfer Functions and 3D object models were used to create 3D sea sound, and to
construct virtual world, respectively. Using the prototype system, we carried out some simulation tests
for the overtaking situation to prevent collisions at sea, and discussed on the usability of the system. As
results from simulations, the prototype VRSS can provide multisensory and interactive display
environment. The results gave rise to the user interaction with 3D objects that give realistic reproduction
of navigational environments under a given scenario. Thus, we found that the prototype VRSS should be
one of the next-generation ship simulation system.
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Fig. 1. Authoring tools and devices to develope
the prototype VRSS.
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Fig. 2. Three-Dimensional perception mechanism,
by a human(a), by the virtual reality(b).
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Fig. 3. An example of FOV(Field Of View) in a

scene.
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Fig. 4. Three-dimensional sound production
mechanism. HRTFs measurement in an
anechoic chamber(a), sound reproduction
procedure using HRTFs(b).

Fig. 4(a)2} #o] F-84l(anechoic chamber)el]
23AE AXNFT F $A(X)E P8z, 2 &
4 A el (Dummy Head Microphone; DHM)&}
© A7k HE] Yo FAY A G AHgsle],
A& (left) 22 Aol A2 le]|z22 TN 2
AY(0,9& FAHslE, LEF(right) 23 $4

—~136—



HMDE A3 7H4dA vt A Belole Alxadle Zagelq] AY 5

of A nlo] AR EAA &Y Yi(6,9) & SAHT
ot 97|14, g $HHEA 0°~360° Alo]2) W]
Z Jehlm, ¢ $AEAL —90°~+9%° Aol
17hg ehdel ZAbi L, 09} & o) ARe
Azt2 283 272 914 (6, ¢) ol DHMS 34
AIA §43 12 Alel2] &Y AAE AT
t} o2 UEHAAES Z-ddelA Ao o}
b o5 4|(3)7}
Y (6, ¢9)=X-HRTF. (0, )
Y8, 9 =X- HRTFR(8, ¢) }
22 A(3)ell A2l HRTF (6, ) T HRTF(8, ¢)
&, 77t $9(X)3 DHM®| %7 e 8% w9t
o QAT mo]ARE Apo)o) FAAYE FAL
ehgie, 2tbs] ohg Al(4)e2 Jebd 5= Q)

HRTF (6, §) = ———YL)({G’ 2
Y9, g | (4)
HRTF6, §) =5~

9] A4l HRTF (0,43 HRTF6, )2
#o} HRTFsolsl, DHME 3AAZ 9xjcale]
FARE 2&sta ¢t oebA], Fig. 4(b)s} 7+
o] HRTFs7} Z+= ARr <+ $-U(monaural
sound)ol X FH=F FEFAH §4Hconvolution
summing) F4& F3hA =HYE, AL Lol
HRTFs® TAR7E Z3E7] gjfe g5
2 =94 "o &, AMA) ke 99 e
62t 27t oA Fo] Eel=E & 4 qlrh ol#
g HRTFst 4 W7 olAe ¢y &4 57
ol mztm HE EF2 doly] o]z A
73l o] 43} o] AT, FHAA FH
g 71070¢] HRTFs dHlolel g olg-3sidr). ol2i%t
3R S3kol #F A7 A0 A
A3l Z1e=] st

3. VRSS AlaH 74

3.1 st=sdof
Fig. 5& VRSS9 #t=so] FAH=24, A2

£ &°43l7] 413 OPERATING PART, §1&3 A
Fx2)% 9% VO PART, QA ER 749
SENSING PARTE A4t}

<OPERATING PART>, <YO PART>

S5
|

<SENSING PART>

Fig. 5. Configuration of VRSS hardware.
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creation.
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Fig. 7. Snap-shots taken from ’the situation to
be overtaken’ during simulation. Interior
view in the own ship’s bridge(a),
exterior view of simulation situation(b).
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