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Abstract

To develop TMA(Target Motion Analysis) in submarine combat system, the implementation of test environment for
testing TMA function is essential. In this paper, we proposed a test environment to test TMA algorithm and function.
In order to improve the development efficiency of submarine CMS(Combat Management System), we designed a
stand-alone test environment instead of linking with actual equipment. The demonstration proved that the developed
environment works well to test TMA performance. If real sea data is collected and applied to our system, it can be
used to check functions and tune the algorithm in real sea environment. This test environment shortens the
development process for TMA performance improvement and saves development cost.
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Table 1. Development items

[tems Explanation

Scenario Own-ship, true target and sensor
generator information generation

Convert own-ship, true target and
sensor information received form the
scenario generator into middleware
messages and transmit them

CMS emulator

. Analyze and display TMA message
TMA monitor information

Logging combat system middleware
message and manage them for
post-analysis

Log recorder

Reading the log and transmitting into

Log player TMA SW and reproduce the situation

Install the actual TMA SW on the
Virtual machine |Virtual Machine to configure the same
environment as the actual environment

TMA analyzer Real-time and offline analysis of input

and output data of TMA
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Table 2. Object property

A3 Ao Eniy2 TAHL 24
Z

Entity

Property Explantion
ID Object identifier
Name Object name
Model dynamics
- Horizontal max speed
Dynaric - Port angular velocity .
- Starboard angular velocity
- Acceleration
- Vertical max speed
Color Object color
Visible Object visible
Model Object index number
ldentity  |Own-ship/target/friendly
Time based information
- Position - Depth
Motions |- Course - Heading
- Speed - Range
- Time
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Table 3. Sensor property

Property Explantion

Name Sensor name

Mounting point  |Sensor positon relative to ship

Not blind sector |Receiving area(degree)

Bearing sector  |Noise weighting by sector
weight[36] (Divide 360 degrees into 36 directions)

Maneuver weight Noise weight when own-ship

maneuver
B noise model  |Bearing noise model
DI Directivity Index(dB)

DT Detection Threshold(dB)

Signal loss model |Signal loss model

Cable length cable length of TAS
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