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ABSTRACT

This paper describes techniques used to analyze the sweet spot of sound field reproduced by
car-level linear arrays of loudspeakers by geometrical approach method. Previous researches have in-
troduced various sweet spot definitions in their own way. In general, sweet spot is defined as an
area whose stereophonic sound effect is valid. Its size is affected by the geometrical arrangement of
the system. In this paper, a case when plane waves are generated by linear arrays of loudspeakers in
the horizontal plane is considered. So the sweet spot is defined as an area in which the listener can
perceive the desired azimuth angle. Because there are many loudspeakers, impulse responses at lis-
tener’s ears are in the form of pulse-train and the time-duration of the pulse-train affects the local-
ization performance of the listener. So we calculated the maximum time duration of pulse-train by
geometrical approach method and identified with the results of impulse response simulation. This pa-
per also includes parameter analysis with respect to aperture size, so it suggests a tool for sound en-

gineers to expect the sweet spot size and listener’s sound perception.
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Fig. 3 Coordinate definition for calculation of max-
imum time duration; Origin is the left end of
the sweet spot

4 @)% B4 37 4919 A2 x 9 o)
o Brgsl A% Azel AW o 9 FA
29 QAo e Fi WA A% Az A
grom Qs AE. webd 29 23 oo o
N Bxge A A% AR 4 @)% gl A
ek

. _‘«/(l—dtanem)2+d2—dsechXJrlsinem‘
)

max
C C ‘

3)

(2) AA AJz=Eloo] g oA

239A 10718 05m SHAo2 A3 wjxsla,
T4 A7) 1=45m, Ak AP ¢=2.0m, W
o) Ao 587 Oun=30"0) M3 wjd 297 A~
go tiaiA A 3)& F3l H2Ee] Hol A& ARE
S AxteE AT, =112ms2] 23S 9& = ok

2.3 54 S =o4d
Axte A
4o A A& AR gro] dERA] Lotr] 9
A T4 SH 2o FIM Aus A5
e 0L 224 AAl Al2g e A
o sk FhaA FalFig. 4), 9% Tt

lo, o Lo olo

2% 7 Zt7te] 4 $9e RoAds B8
Botth =4 &3S CIPIC-HRTF Ho]EHjo] ~
At oiv] Sl=e] AA AF SAHES ARSI
rojAde] ARE Fig 59 60 JEITE 9%
A9 4 $HFig. 5 L2% A9 T4 &H

Transactions of the KSNVE, 23(11) : 951~956, 2013 | 953



Hunmin Yang et al; Sweet Spot Analysis of Linear Array System with a Large Number of ...

Aperture size: 4.5m, # of Speakers: 10, Interval: S0cm
T

Red: dot

- Sweet'spot - R T

25

T T T
xm]

Fig. 4 Coordinate definition for simulation; red dot is
the listener position and black dots are the
speaker position. Speakers are numbered as 1
to 10 from left to right
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Fig.5 Left ear impulse response; Azimuth angle of
plane wave is -30 degree
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Fig. 6 Right ear impulse response; Azimuth angle of
plane wave is -30 degree
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