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Sound distortion of DSB method for parametric loudspeaker

ZHANG De-yin
(Aviation Engineering Institute, Civil Aviation Flight University of China, Guanghan 618307, Sichuan, China)

Abstract: The parametric loudspeaker is a novel sound source. The sound distortion of the Double Side Band
(DSB) method, which is one of the signal processing methods of the parametric loudspeaker, is investigated by
theoretical derivation and experimental measurement according to the broad band parametric theory of “Berktay’s
Far Field Solution”. The results show that intermodulation distortion exists in the DSB method, besides amplitude
distortion and harmonic distortion, and the measured sound distortion is more complicated than the theoretical
one. Based on this findings, it is indicated that the “Berktay’s Far-Field Solution” can only be used in the
qualitative analysis of the signal processing of the parametric loudspeaker to a certain extent, and the ultimate way
to solve the signal processing problems of the parametric loudspeaker is to establish a more precise
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self-demodulation model.

Key words: parametric loudspeaker; DSB method; intermodulation distortion
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Fig.3 Measured spectrum of self-demodulation signal

4 4w

KROS54 75 2 — Pl i IS 5 Ab 3 5 7%
——DSB VAR H R FH AT T BRI S ST
50, 1328 TLUT ik

(1) BRI S S50 N 2 IER] T DSB VR T
AELEMRAE R B R R LA, A7 AE HL O

(2) Ml “Berktay T3 fiF” FLIR TN AT S5
SIS ARR S5 W) A 5

AR R, (HSEEG 45 R oR ARG 55 T X85S
Ab, IBAFAEIEB OO 2 T OGE T, LA
J IR M5 4528 AR = AR 1 e SR o S BT
BRI, RS T 25 R A%,

X PP LR S S 25 Ry = RAR T RE & B T
“Berktay 2 ” (R AT ARG AT RART T By
LS R, Rt “Berktay Z3pfit” N EEE— €
FEEE FAE S Em 5 405 5 0 B ER AR, 4k
BEOIORS i 19 191 A T B A R AR o 2 ) 7R AR A
TR A IR . H SR TR
ise e |32 1 A NI | 2 R e € R VA
Feniti b, R B AU AT SR AR R 2 P P 3 B AR
A, 4 KZK J7FESE, DASEELEE bxT A A
Sap AT B

£ £ x M

(1] WREL, AN, SOCT, SREEES. FUE 475 S BT STt RE )]/
R, 2006, (11): 17-22.

CHEN Min, XU Limei, HUANG Dagui, ZHANG Deyin.
Research development of audio directional loudspeaker(J].
Audio Engineering, 2006, (11):17-22.

[2] Wadh, TEJESL. BRI SRR Btk SRTFL]]. 2R,
2008, 27(3): 433-438.

YANG Yi, YAN Zhaoli, et al. Design and research of an
utrasonic  transducer array applied in audio beam
loudspeaker][J]. Technical Acoustics, 2008, 27(3): 433-438.

[3] Berktay H O. Possible Exploitation of Non-Linear Acoustics in
Underwater Transmitting Applications[J]. J. Sound Vib., 1965,
2(4): 435-461.

[4] Pompei F J. The Use of Airborne Ultrasonics for Generating
Audible Sound Beams|J]. Journal of Audio Engineering Society,
1999, 47(9): 726-731.

[5] Schwartz E I. The Sound War[J]. Technology Review, 2004,
107(4): 50-54.

[6] James J, Norris J O. HSS white paper[Z]. USA: American
Technology Corporation, 2007.

[71 Min Chen, Da-Gui Huang, Li-Mei Xu, et al. Research on a
Novel Audio Beam Loudspeaker Based on Digital Signal
Processor[A]. IEEE International Conference on Mechatronics
and Automation [C]. Niagara Falls, Canada, 2005, 466-470.

[8] 4, KER. WSS R BT 525 ER,
2003, 22(2): 83-86.

ZONG Fengde, ZHANG Zhiliang. Numerical analysis of total
harmonic distortion of a loudspeaker in low frequency rangelJ].
Technical Acoustics, 2003, 22(2): 83-86.

[9] MRl SRR, B8, SR, BRI T PVDF IS SE
e BegR]. R H5 AL, 2007, 29(1): 53-55.

CHEN Min., XU Limei, HUANG Dagui, ZHANG Deyin. Audio
Directional PVDF Film Transducer with Tunable Resonance
Frequency(]]. Piezoelectrics & Acoustoptics, 2007, 29(1): 53-55.



