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ABSTRACT: LOw Frequency Analysis Recording (LOFAR) and Demodulation of Envelop Modulation On
Noise (DEMON) grams are bearing-time-frequency plots of underwater acoustic signals, to visualize features for
passive sonar. Those grams are characterized by tonal components, for which conventional data coding methods
are not suitable. In this work, a novel LOFAR/DEMON gram compression algorithm based on binary map and
prediction methods is proposed. We first generate a binary map, from which prediction for each frequency bin is
determined, and then divide a frame into several macro blocks. For each macro block, we apply intra and inter
prediction modes and compute residuals. Then, we perform the prediction of available bins in the binary map and
quantize residuals for entropy coding. By transmitting the binary map and prediction modes, the decoder can
reconstructs grams using the same process. Simulation results show that the proposed algorithm provides
significantly better compression performance on LOFAR and DEMON grams than conventional data coding
methods.

Keywords: LOw Frequency Analysis Recording (LOFAR), Demodulation of Envelop Modulation On Noise

(DEMON), Compression, Passive sonars
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Fig. 1. (Color online) Encoder and decoder for LOFAR/DEMON grams.
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Fig. 2. (Color online) Macro block structure in a frame.
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Table 2. Compression ratios.

proposed method | proposed method

7zi . .
e | P | (16bits) (24 bits)
index | size . . frame . frame
(IVIB) 51z.e SIZ.C rate SlZ.C rate
ratio ratio ratio

(fps) (fps)

78.8311.49:1| 8.64:1 | 233 | 487:1 | 154

78.83]11.49:1| 8.66:1 | 239 | 4.89:1 | 154

630.28| 1.67:1 | 9.12:1 | 13.7 | 5.28:1 8.9

I O R B S R

630.28| 1.61:1 | 9.23:1 | 13.8 | 5.26:1 8.9
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Fig. 8. (Color online) Rate—-distortion curves of (a)
data #1 and (b) data #4.
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Fig. 9. (Color online) Decoded data#4 : (a) decoded
FRAZ and (b) enlarged images of yellow rectangle in
(a).
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