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Abstract Joint temporal-spectral sparse estimation of underwater acoustic multiband communication channel is inves-
tigated. While the similar multipath structure of channels from multiple sub-bands offers the possibility for Distributed
Compressed Sensing (DCS) sparsity exploitation, channel responses among multiple sub-bands may simultaneously ex-
hibit different components that deteriorate the performance of joint sparse recovery. To address such differences at
the sub-bands, a multiple selection strategy is applied to select multiple candidates at individual sub-bands during the
iteration. Moreover, to explore channel coherence between adjacent data blocks from different sub-bands, the multiple
selection strategy is also applied over time. This leads to the derivation of DCS channel estimation algorithm that en-
ables time-frequency joint sparsity exploitation. Numerical simulations verify the superiority of the proposed algorithms
over the classic sparse estimation algorithms. Finally, experimental results obtained from a shallow water multiband

communication system demonstrate the effectiveness of the proposed approach.
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0.93 dB, 1.64 dB 1 0.76 dB, 1.48 dB, TAEMRMSE
RG5NGRAMGRMHFE. NEFETLAFH, OMP
HKBH OSNR MM HFEE—ERERY, KH
7= OMP R RGRILER, ERERER.

B 10 44 #4 7 band-1 #1 band2 TERATHE
BEE, HF & 10(a) #1 & 10(b) 4> 1% band-1 OMP
1 JBT-MSSOMP H KB EEE, B 10(c) f
& 10(d) 451 band-2 OMP Fl JBT-MSSOMP 1
KERHEEE. NEFTLEY, OMP i B i
B, T JBT-MSSOMP KB EEE 4 ML

BB, A& 10(a), (b), (c) #1 (d) REEXT R OSNR
43534 8.31 dB, 9.94 dB, 10.63 dB I 12.11 dB.

£ 4 ATERKX T RERBEAGEREEH
RADE, RIGE P EWBIRN A W E BT
BB, NRFTUER, LSQR B FRHRGELL
B, FEMGEETEM. T JBT-MSSOMP &t
HERBREFATHATHIRIGER 0,

B8, A 9. & 10 fizk 4 REASCREY IB-
MSSOMP #F1 JBT-MSSOMP 7£45 A9 034 BE T 7] LA
ARHRE S KRG RG AR,

B, 5
-1
1
# #
2]
1 0 1 ] 0 1
S p
(¢) band-2 F OMP 3B E &R (d) band-2 F JBT-MSSOMP 3B E &R
H 10 ARFERRG L EER
# 4 REEBEETHRRBHRBE
LSQR | OMP | JB-SOMP | JB-MSSOMP | JBT-MSSOMP
1% BER (%) 4214 | 1.94 1.73 0.83 0.61
band-1
%5 BER (%) | 4226 | 0.56 0.20 0.00 0.00
B4 BER (%) 41.94 | 0.24 0.23 0.11 0.0357
band-2
#T/S BER (%) | 42.16 0 0 0 0.00
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