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ABSTRACT

The SONAR waterfall image(SWI) is used typically to target detection in SONAR operation and is managed
with additional data linked in the naval combat system. The SWI and additional data are very important to
classify a kind of target. Although additional data of the SWI is essential and must be kept together with the
SWI, it was stored separately in the current system. In this paper, we propose an improved information
management method in the naval combat system, where additional data can be contained in the SWI together by
using information hiding techniques. The experimental results show that the effectiveness of information hiding
techniques in the naval combat system. It is demonstrated that the information hiding techniques can be applied to

the SWI that can make the naval combat system to be robust and secure.
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Table 1. PSNR comparison for LSB insertion

AA 21} Gge

Table 2. Payload comparison for LSB insertion

(unit: dB) (unit: bit)
I gl | A gae [ A0 g4 I g | A g [ 2 g4t
256% | 512x | 256X | 512 | 256X | 512x 256X | 512x | 256X | 512X | 256X | 512
256 | 512 | 256 | 512 | 256 | 512 256 | 512 | 256 | 512 | 256 | 512
E%t 5112 | 5114 | 5113 | 5115 | 55.16 | 54.06 1L_S%t 65.536 262,144 65,536 262,144 65.536 |262.144
EL_S%t 4416 | 4675 | 44.16 | 44.84 | 43.67 | 42.56 {g%t 131,072|542.288( 131,072|542.288| 131,072 | 542,288
TN 3704 | 3012 | 37.93 | 37.63 | 3741 | 3568 0 196,608|786.432| 196,608 786,432 196,608 | 786,432
Airplane Peppers Tiffany Airplane Peppers Tiffany
256X | 512% | 256% | 512x | 256X | 512x 256X | 512% | 256X | 512X | 256X | 512x
256 | 512 | 256 | 512 | 256 | 512 256 | 512 | 256 | 512 | 256 | 512
E%t 5500 | 55.90 | 55.92 | 55.88 | 5098 | 51.14 E%t 65.536 262,144 65,536 [262.144| 65,536 |262.144
2L_S%t 4403 | 44.05 | 4454 | 4449 | 44.16 | 4570 2L_S%t 131,072|542,288|131,072|542,288| 131,072 | 542,288
i‘s%t 3823 | 3821 | 38.10 | 38.00 | 37.94 | 37.62 ig%t 196,608|786.432|196,608| 786,432 | 196,608 | 786,432
Baboon Man Barbara Baboon Man Barbara
256% | 512x | 256X | 512X | 256X | 512 256X | 512X | 256X | 512X | 256X | 512x
256 | 512 | 256 | 512 | 256 | 512 256 | 512 | 256 | 512 | 256 | 512
E%t 5113 | 51.14 | 5112 | 5111 | 51.12 | 51.10 E%t 65,536 |262,144| 65.536 |262,144| 65.536 [262,144
2L—S%t 4436 | 4578 | 44.15 | 4570 | 42.69 | 46.02 2L—S%t 131,072|542,288|131,072|542,288| 131,072 | 542,288
?_"S%t 3787 | 3761 | 37.93 | 37.63 | 37.94 | 37.62 ?_"S%t 196,608|786.432| 196,608 | 786.432| 196,608 | 786,432
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Table 3. PSNR comparison for histogram shifting

(unit: dB)
b PAH | AL Fa2 | AL M8
256X | 512X [ 256X | 512X [ 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram
Shifting 48.25 | 48.30 | 50.36 | 50.76 | 49.26 | 48.24
Airplane Peppers Tiffany
256X | 512X [ 256X | 512X [ 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram
Shifting 48.16 | 48.33 | 48.18 | 48.23 | 48.23 | 48.52
Baboon Man Barbara
256X | 512X [ 256X [512X | 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram 51.14
Shifting 48.23 48.17 | 48.17 | 49.95 | 49.94
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Table 4. Payload comparison for histogram shifting
(unit: bit)

NIRRT
256X [ 512X | 256X | 512X | 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram
Shifting 3,700 {21,009| 2,861 |10,725|17,126|218,195
Airplane Pepper Tiffany
256X | 512X [ 256X | 512X [ 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram
Shifting 3,101 {11,902| 1,639 | 6,576 | 2,302 | 9,072
Baboon Man Barbara
256X [ 512X | 256X | 512X | 256X | 512X
256 | 512 | 256 | 512 | 256 | 512
Histogram
Shifting 1,512 | 3,567 | 1,385 | 5,470 | 1,025 | 4,057
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