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ABSTRACT: In this paper, we propose the modified SED (Subband Energy Detection) which can assign weights
adapting to the receiving signal level for the broadband energy detection in the passive SONARs. SED which is
one of the broadband processing mainly employed by passive SONARSs to detect a target is more robust against
interference like multi signals or a clutter than CED (Conventional Energy Detection), but it degrades detection
performance to assign weights independent of extracted extrema level of the receiving signal. Therefore, in this
paper, the weighting method which can efficiently assigns rewards or penalties adapting to extracted extrema level
of the receiving signal is proposed. In order to evaluate the performance of proposed method, we conducted
experiments by using simulation and real ocean acoustic signal which is acquired from Yellow Sea. From the
experiments, our proposed method has shown better performance than conventional SED.
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Fig. 2. Block diagram of subband energy detection.
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Fig. 3. Block diagram of proposed method.
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Table 1. Simulation parameters.

<Common Parameters>
(Sea state = 3 , Rain = 0, traffic = 0).
(Target Range = 3475 m, Target Bearing = 90°)

Scenario#1 Scenario#2
Frequency | Num.of| Sensor |Frequency |Num.of| Sensor
Band Tonal |Input (dB)| Band Tonal |Input (dB)
VLF 1 12.4 VLF 58 -32.4
LF 1 7.7 LF 62 -32.3
MF 1 11.6 MF 99 =27
HF 1 15.3 HF 84 -24.4
Scenario#3
Fre};]:s(rilcy I\;.u;:::l)f Sensor Input (dB)
-33.8/-28.4/-26.1/-26/-25/-24.6/
VLE 12 -24.6/-23.2/-23.1/-20.8/-20/-17.7
LF 13 -29.1/-29.1/-27.6/-27.6/-27.6/-27.6/
-26/-26/-26/-26/-20.7/-16.1/-16.1
MF 1 -21.6/-21.6/-21.6/-21.6/-21.6/-21.6/-21.6/
-21.6/-13.9/-13.9/-13.9
-23.1/-23.1/-23.1/-23.1/-23.1/-23.1/-11.6/
HE ? 116116

(a)

(c)

Fig. 5. Target signal for simulation: (a) scenario#1 (b)
scenario#2 (c) scenario#3.
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Fig. 6. Block diagram of the tracking method based on
Kalman filter.
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Fig. 7. Conventional SED and proposed method
processing results of the scenario#1: (a) SEED-ED
(b) SPED-ED (c) SEED-CS (d) SPED-CS (e) proposed
method.
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(a)
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Fig. 8. Conventional SED and proposed method
processing results of the scenario#2: (a) SEED-ED
(b) SPED-ED (c) SEED-CS (d) SPED-CS (e) proposed
method.
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(c)

(d)

(e)

Fig. 9. Conventional SED and proposed method
processing results of the scenario#3: (a) SEED-ED
(b) SPED-ED (c) SEED-CS (d) SPED-CS (e) proposed
method.
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(a)
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Fig. 10. Conventional SED and proposed method Fig. 11. The tracking results using the Kalman filter
processing results in Yellow Sea environment: (a) SEED- in Yellow Sea environment(HF band): (a) SEED-CS
ED (b) SPED-ED (c) SEED-CS (d) SPED-CS (e) (b) SEED-CS showing tracking line (c) proposed
proposed method. method (d) proposed method showing tracking line.
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