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Effect of Higher Order Form Factors on the Prediction of Room Acoustics by
Extended Radiosity Method
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Numerous investigations have demonstrated that diffused reflection is one of the most important factors in predicting
room acoustics by computer simulation. Recent studies have suggested several computational algorithms in order to
account for diffused reflections in the ray tracing or beam tracing method, In this study, a computational algorithm
for the calculation of diffuse sound reflections in the image method is suggested and a computer simulation system
is developed hased on the suggested algorithm, The methodology adopted in our computer simulation system is similar
to the extended radiosity method, which is developed for the computer graphics, In a real room, sound energy is
reflected in a partially diffused manner which results in four reflection combinations: diffuse~diffuse, specular—
specular, diffuse—specular and specutar—diffuse, In this study, higher order form factor is introduced to handle the
four types of reflection combinations so that the partially diffused reflection could be modeled. In this paper, the
concept of extended radiosity method is described and the approximate method of calculating higher order form factor
is suggested, Finally, the effect of higher order form factors on the simulation of reverberation time is investigated,
Keywords: Radiosity method, Room acoustics, Diffused reflection, Form factor, Image method
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Room dimension 260mx30mxi0m
Source Position (25, 15, 3)
Recsiving Pasition {15, 10, 49
Floos 09 06
Ceiling 0.1 06
Long side walis 03 08
Short side walis 068 08
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Table 3. Predicted room acoustic measures according to the maximum order of HOF (higher order form factor).

HOF.
\ 18t - 2nd. 3rd. 4th. Sth. 8th. 7th. 8th. 9th.
AT (Sec) 0.62 0.75 0.78 0.80 0.80 0.80 0.80 0.80 0.80
D 66.06 60.89 5973 59.48 59.43 59.41 59.41 59.41 59.41
" CS0L {dB) 289 1.92 .71 167 1.66 166 1.66 165 165
_ C80L (dB) 745 553 516 5.08 5.06 5.06 5.06 5.06 5,06
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Table 4. Predicted RT's according to the diffusion coeffi-
cients variation: with and without ¢onsideration of
HOF (higher order form factor).

withoul HOF | 0.70 | 0.45 | 0.44 | 045 | 046 | 0.46
wih HOF | 070 | 1.2 | 1.01 | 080 | 060 | 0.44
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