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A method for automatically adjusting threshold to improve the intercept pulse
detection performance of submarine
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Abstract The submarine’s intercept pulse detection detects pulses radiated from enemy surface ships, submarines, and
torpedoes, and performs an important function of providing maneuverability and survivability of submarine. Whether or
not the intercept pulse is detected is determined by comparing the size of the received pulse with the threshold value
by the operator. In the case of intercept pulses, the intensity of the pulses is frequently reduced under the influence of
various environmental factors. In the situation, if detection is performed with a fixed threshold, a non-detection
problem occurs and persists until the operator sets a low threshold. In this paper, we proposed method for
automatically adjusting threshold to reduce the non-detection problem caused by a fixed threshold. Simulation were
preformed on 4 cases with different pulse level fluctuation widths, and it was confirmed that the detection performance
was improved by increasing the number of detections when a method for automatically adjusting threshold was applied
to all cases. Through the proposed method, it is expected that the intercept pulse detection performance will be

improved in the marine environment the large fluctuations in pulse level in the future.
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Fig. 1. Intercept pulse detection using fixed threshold

a9 19 AE B4 Beuds e8Ar) A4
agE FHgkol AL A7HA It A B
5 et Beo) Bilo] ZojAls T7to] alal
H AT He EAVE 2R ol sidsE] 4
3 1 29k 2ol AF 2 BERS Aese B
AE FYsh= T2E AT
2g neEsl .
ameg uy =R/RES SAEm A
TeEeye
M| zmea ==
v
2eg xm
B
v
s @
D7
o ~ 28z s =

Fig. 2. Intercept pulse detection using adjusted threshold
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Fig. 3 Pulse repetition interval condition
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Table 2. Numerical value of 4 case type
=3t 2lld(dB)
HE Z | zdizt |7k ek

CASE 1 8.05 20.24 12.20 15.87

CASE 2 10.22 20.27 10.05 14.02

CASE 3 13.33 20.21 4.87 12.18

CASE 4 19.71 20.23 0.52 10.47
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Fig. 6. Automatically adjusting threshold in case 1
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Fig. 7. Automatically adjusting threshold in case 2
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Fig. 8. Automatically adjusting threshold in case 3
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Fig. 9. Automatically adjusting threshold in case 4
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Fig. 10. Fixed threshold vs adjusted threshold in case 1
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Fig. 11. Fixed threshold vs adjusted threshold in case 2
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Table 3. Detection number: fixed vs adjusted threshold
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Fig. 12. Fixed threshold vs adjusted threshold in case 3

CASE 4 DESER( 14240
46
| | | | |
| | | | |
4550 — =1 = — e — e — — e — = — —
| | o | | |
| | | *
S
| | | | |
| | | | |
445 — [t it e et i el e el ety
| | | | |
44 | | | | |
20 40 60 80 100
=40
CASE 4 NSEMSER(EXIN21317)
46
| | |
I I I I y
455F — —=l1— = == = == — I
| | | | | e | | | |
45 oo ol o leo dwela Sl wd "mele oo due
P e heeod @ 0o T e e @ ee o - e
L] | | | | - | LA ]
| | | | | | | | |
4451 I I I I I I i I I
| | | | | | | | |
44 | | | L | | i ! |
20 40 60 80 100 120 140 160 180 200

A AOH)

Fig. 13. Fixed threshold vs adjusted threshold in case 4
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