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The present study examined the effects of the complexity of the 3D models on the results of acoustic simulation
which is the predominant tool of the acoustical design of buildings, Also, the effects of the 3D model on the auralized
sounds were investigated, In order to carry out the study, four 3D models with different levels of complexity were
introduced for a real auditorium which have different numbers of surfaces in the persuit of the guidance of odeon
room acoustic software, The set—up of models was also based on the level of transition order of the program, And the
acoustic experiments were performed measuring room acoustic parameters including SPL, RT, C80, D50, Acoustic computer
simulations were performed using four different models, Then, the results of the computer modeling were compared
with the measured acoustical parameters, In addition, sound sources were recorded in the field and auralized sounds
were made in convolution with the impulse source made from acoustic modeling, Then, subjective tests were undertaken
using auralized sounds, As the results, it was found that the result of the acoustic simulation were closer to the real
room acoustic properties when 3D model was more particularly made, For the subjective test, the listening materials
were acknowledged as similar with the real sound source when more complex 3D model was used, Then, it could be
concluded that the complexity of the 3D model affects the results of the acoustic modeling as well as subjective tests,
Keywords. Acoustic 3D Modeling, Complexity of 3D Model, Computer Simulation, Auralized Sounds, Subjective Test
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Table 1. Architectural measures of the A art center main hall.

H A Zo| = =0|
47 305m | 285m | 175 m
H (V) 2 33,830 m'
A=A (S) 5146 m'

i S (F) 1,580 m'
M 2N 1,750 A
ZHMe FRHIE (V/N) 8.29 (m'/A)

(c) 3%

(@) 1=

JE 1. A 2358 SAUFL 38 WMol £HH 24|
Fig. 1. Measurement positions in the A art center main hall.
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Name of 3D model

—
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Transition order
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Number of surfaces (7H)

2,222 | 547 44

Volume of rooms (m')

37,923 (40,133 (40,177 25,736

Calculation time of multi
response

89s 56s 28s 23s

Number of rays (7H) 51,536
Max. number of reflections (=) 2,000
Impulse response length (ms) 2,500
Impulse_ Response 10
Resolution (ms)

Sound power level 94.2 dB

Background Noise Level

500 Hz:26 dB, 2 kiz: 19 dB
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Fig. 4. 3D models with different levels of complexity.
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