A0 1 JA S =T S | Vol. 40 No. 1
201842 A PIEZOELECTRICS & ACOUSTOOPTICS Feb. 2018

XEHES:1004-2474(2018)01-0073-06

ETEELEHNERRNELGEERTIE

A, A F
(. PR K2 15 8 TR 2B, U1 4 BH 621010 2. P R4 R 2SIk IR EEHLAS A B AR U148 8 050302, )1 48 FH 621010)
i E AR THIEY S 2R (CPNAH) J& — 28 3 AU (% AN 38 22 [n) 81, 2R A I £33 % 5% Tikhonov 1E 14;#75
AR T A R R L 4 — IR T Lo OB R A BRI TR 3 7 42 Bk (SLO-CS-PNAHD . AR 454 3
b R AR R SR ) symilets8 /NI pRBIOR FEE UE 32 /0N I A8 40 A B R LA Dl R TR T I 1) IR A R 2 4]
CPNAH v H 1) 5 #1] (Rayleigh) 55 —F 3 zmﬁm i SLO-CS-PNAH v i J& 24 5 45 B Dt D) (% 00 42t 2 %, 12
B TE I AR B R I S A R A AT R A R . A R RN AR R L 4 R TR S T RN R 6 1) 3 R A
I 29 R 25T S ST B 1) = 1 B/ za?ﬁ&lﬁmt%-:ﬂﬂém%?% Lo 3085 FE O 95 SR R ML AL T T Y g R Ak IR L 15
) T A 1 IR A e D0 A R e 0 R R A I R A SR K 5T A O 9 ) R ., AR B B S
W S 64 X64 g /0B 32X 64 (M5 O T #1558 CPNAH 3k T 1E 32 VG it 38 5 550 % 19 15 40 B A3l 3 75 42 B (OMP-
CS-PNAH) 3 F 725 [a] J8 15 54 16 09 JE 4 BN 3T 3 75 42 )8 (SP-CS-PNAH) Al SLO-CS-PNAH #E47 ML #g, 246 45
F U LA R SRR R ESE L&, R SLO-CS-PNAH W5 B A i H B AR,
C S PR 1Bl ) g S S 1/ S| PR a1 AN 6= 2 ST ol UMY LTS (== 7 P S <1 B IR 7= RN
hESZES . TNILL XEkARIZAD A DOI:10. 11977/j. issn. 1004-2474. 2018. 01. 017

Near-field Acoustic Holography Based on Compressive Sensing by
Using the Smoothed I, Norm Method
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Abstract : As the traditional planar near-filed acoustic holography (CPNAH) is an ill-posed problem, which can-
not be solved completely with the wave number domain filtering or Tikhonov regularization method. A planar near-
field acoustic holography based on compressive sensing by using the smoothed /, norm (SL0-CS-PNAH) was pro-
posed in this work. According to the characteristics of the sound measurement on the holography plane, the orthog-
onal wavelet transform matrix is built by using the symlets8 wavelet function, which is used as a sparse basis for the
particle normal velocity of the reconstructed plane. The Rayleigh first integral formula used in CPNAH is discretized
for obtaining the measurement matrix conforming to the restricted isometry property (RIP) used in SLO-CS-PNAH,
and the measurement matrix is used to sample the data in a proper compression ratio. The sparse vector least [,
norm optimization model is established in the constraint condition consisting of sensing matrix, measurement sound
pressure of holographic plane, and sparse vector, which is solved by SL0O-CS-PNAH, then the optimal sparse solu-
tions is obtained, then the particle normal velocity is reconstructed by multiplying the optimal sparse solutions and
sparse matrix. In simulation experiments, SLO-CS-PNAH is compared with CPNAH, orthogonal matching pursuit
algorithm planar near-field acoustic holography based on Compressive sensing (OMP-CS-PNAH) , subspace pursuit
algorithm planar near-field acoustic holography based on Compressive sensing (SP-CS-PNAH) with measurement el-
ements reducing from 64X 64 to 32X 64. The experimental results indicate that SLO-CS-PNAH has a better recon-
struction precision and higher reconstruction efficiency under the condition of the same sampling rate and compres-
sion ratio.

Key words: planar near-filed acoustic holography; compressive sensing; smoothed /, norm algorithm; orthogonal

matching pursuit algorithm; subspace pursuit algorithm
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