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Development of Military Submarine Detection Methods Based on
Non-Acoustic Sensors
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Abstract Since the real threat to a submarine-launched ballistic missile (SLBM) is based on the
stealthiness of the submarine, it is necessary to focus on submarine detection to minimize such SLBM
threats. The typical method for detecting submarines is to use acoustic sensors such as sonar, but since
most countries continue to develop submarine noise-reduction technology, it is also necessary to
develop various non-sound-detection sensors. Therefore, we derived 10 non-acoustic sensor-based
detection methods by conducting focus group interviews with relevant experts to detect as many
submarines as possible using various non-acoustic sensors. The importance of each derived method was
analyzed by performing an analytical hierarchy process on the derived methods. As a result, the first
priority was the use of geomagnetic sensors, the second was the operation of spectroscopic sensors for
satellites, and the third was the operation of fixed spectroscopic sensors for navy destroyers. These
results could be used as a basis for the acquisition priority requirements of the military or when

discussing the use of non-acoustic sensors.
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Fig. 1. Common Sonar System for Modern
Submarines
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Fig. 2. Wake from Submarine Manoeuvre
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Table 1. Top Utilization Methods for AHP

Category Result
Spectroscopy Accept
Radioactivity Accept

Chemical Component Accept
Earth® Magnetism Accept
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Table 2. Rejected Methods among Raised Parent

Methods
Category Result
Bubble Change Reject
Water Temperature Change Reject
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Table 3. Sub-Methods by Raised Parent for AHP

Parent Method Sub Methods

Sensors for Destroyers

1. Spectroscopy Sensor for Submarine

Sensor for Satellite

Sensor for Maritime Line of Detection

II. Radioactivity
Sensor for Air Tactical Controllers

Sensors for Destroyers

I. Chemical

Component Sensor for a Submarine.
Sensors at Under-Sea Burial

V. Earth’ buoy type geomagnetic sensor

Magnetism Y pe 8 8

Sensor at Coast
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Table 4. Social Characteristics of Expert Panel
Participating in AHP Survey

Sortation Recruiting Goal
Researcher 13
d of (Professor)
Fi
Elr‘:lplc?y Military Official 11
ment Civilian Expert 13
Subtotal 37
Bachelor's or
Below 14
Academic |Master’s Degree 7
Ability
Ph. D. 16
Subtotal 37
Less than 5 4
Years
6 to 12 Years 9
Career 13 to 19 Years 14
More than 20
10
Years
Subtotal 37
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Table 5. Final Importance and Priority for All

Methods
Parent Relative Weighted | Final
Methods Sub Methods Importance | Importance | Rank
Sensors for 0.153 0.153 3
Destroyers
L. Sensor for
Spectro X 0.087 0.145 4
Submarine
scopy
Sensor for
Satellite 0.201 0.301 2
. Sensor for
II. Radio | o itime Line of | 0.061 0.112 6
activity )
Detection
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Sensor for Air
Tactical
Controllers

0.029 0.044 10

Sensors for
Destroyers

1.
Chemical
Compo
nent

0.027 0.068 9

Sensor for a
Submarine.

0.083 0.111 7

Sensors at

Under-Sea Burial 0.184

0.368 1

IV. Earth®
Magne
tism

Buoy Type
Geomagnetic
Sensor

0.129 0.129 5

Sensor at Coast 0.046 0.069 8
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