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System Operational Performance Analysis for Wire—Guided Torpedo

Taekyoo Kim

ABSTRACT

System operational performance analysis for wire-guided torpedo is intended to provide technical analysis data

for requirements analysis and development, which, as a consequence, supports the requirements definition activity for

systems engineering. Technical approach and analysis example are presented including problem definition, formulation,

modeling, simulation and analysis results that are applied to the on-going Next Generation Torpedo project.

Key words : Wire-Guided torpedo, System operational performance analysis, Requirement definition, M&S
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Table 1. Parameters of surge motion model

V., speed at current step
|28 speed at previous step
fo surge motion coefficient
v, command speed
At time interval

Table 2. Parameters of horizontal motion model

b, course at current step
v, 4 course at previous tep

P, command course

K, proportional gain in course control
T course rate at current step
A course rate at previous step

r, command course rate

Ty time constant in course rate equation
At time interval
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Table 6. Design of experiment for comparison analysis
between fire and forget torpedo and wire guided

torpedo
parameters value
target speed 00 kts
evasion method PI method
alarm range,

performance of
counter measures

response time,

fixed operating time, speed,
parameters uidance method fire&forget: CCM
£ wire-guided: BRM
performance of
counter-counter conditionally
measure
experimental | type of torpedo | fire&forget, wire-guided
parameters |  torpedo speed low, middle, high

experimental
space

attack range

uniform

attack bearing

uniform

Countermeasure

Countermeasure

Fig. 4.

DEGA] 29 1
2)544 24 2
AR 1413 8
A 2 18] WA}
S)AaA] 19 23] 9
6414 23 2

Fire and Forget, ACCM Type 4

100

Success (%)

Wire Guided, ACCM Type 4

40

Success (%)
N
(=]

0

Performance comparison between fire-and-forget
and wire guided torpedoes

Fig. 4= 23] diAIA| -6
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Table 7. Design of experiment for parametric analysis of
the operation speed of a wire guided torpedo

parameters value
evasion method PI method
fixed
alarm range 00 m
parameters
guidance method BRM
torpedo speed VC-25,..,VC
experimental target speed speed up at alarm
parameters £¢ sp P P
attack range uniform
i 1
experimenta attack bearing uniform
space

Hit Prob of W.G.T at Various TorpSpeed

TgtSpeed: xx
100.0

® 800 e
g 60.0 —“#VC-05
g \\\\ —-VC-10
2 490 \ —VC-15
£ 200 \\ ~— VG0

~-VC-25

00 . P -

Attack Range

Fig. 5. Parametric study upon speeds
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Table 8. Design of experiment for comparison analysis
among design alternatives of wire guided torpedo

parameters value
target speed 00
evasion method PI method
fixed parameters alarm range 00 m
guidance method BRM
torpedo speed 00
experimental alternatives A-1, A-2, A-3
parameters attack range uniform
experimental space attack bearing uniform

Hit Prob of W.G.T at TorpSpeed: xx
TgtSpeed: yy

100 V‘—"—"—ﬁi
90 \

w A\

o A\
@ AN
W —at
- \l A2
" N\, a3

i’ N
0 \,——\vv—

Attack Range [Km]

Hit Probability [%]

Fig. 6. Performance comparison among system design
alternatives
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