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Lossless compression method for radio spectrum data based on
wavelet-like transform
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Abstract: The monitoring and analysis of massive data from radio spectrum monitoring are essential components of radio regulation work.
To address this, the paper proposes a lossless compression method based on wavelet-like transform for radio spectrum monitoring data.
This method first converts the one-dimensional spectrum signal into a two-dimensional matrix based on temporal correlation. Once
transformed into a two-dimensional matrix, there is redundancy in both the horizontal and vertical directions. The algorithm employs a
convolutional neural network to replace the prediction and update modules in traditional wavelet transform, and introduces an adaptive
compression block to handle features of different dimensions, thereby obtaining a more compact representation of spectrum data.
Furthermore, the paper designs a context-based deep entropy model, which utilizes the wavelet-like transform’s different subband
coefficients to obtain entropy coding parameters, estimating cumulative probabilities to achieve spectrum data compression. Experimental
results indicate that the proposed algorithm achieves additional performance improvements compared to existing traditional lossless
compression methods for spectrum data, such as Deflate. Moreover, when compared with typical two-dimensional image lossless
compression methods like JPEG2000, PNG, and JPEG-LS, the proposed method achieves over 20% better compression effectiveness.
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Fig.2  Waveform of the predicted residuals

REM

P LS TN 3 2 R 3 A BT PLANIET 3 TR
AT LATE AR (97t T A 2 A 0 A LI 2500 A, R
F8 735k ZE MR LA (BT , O ELRE A 5% 2 i BE (A 35 22
Gt bl I 5% 25 R JEE L 10 2 X {ELRR i 20 DU
Ja L SR LBIE T 0, £8 ERTIE AR (R AR
Y S A S A Ay~ i, /T e M T 0 10
SRR, I HAR AT R A 1 2 18] A 1 8 2 {8 A SR 4R A
07 BRI , 25 SR A R A 22 [ 11 s 0 5l HAT A DG, A7
TETUAR , N Sk — 20 B TR 4 S S A PR AR A3t T AT RE

%

N N
‘%‘_0,04
0.02 ) . . I
= =50 -40 -30 -20 ~-10 0 10 20 30 40
BEE
(a) XXH1
(a) File 1
X ,
£
%0,0(2) ‘ ‘ ‘ ' ) ) ‘
-3 -40 -30 20 -10 O 10 20 30 40
BREE
(b) 32
(b) File2

K3 Tk 22 AR A BT 1A

Fig.3 Histogram of the predicted residual probability distribution
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Fig.4 Spectrum lossless coding framework
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Fig.5 Lifting schematic wavelet-like transform
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