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The Functional Extension of the Underwater Vehicle Modeling and
Simulation Tactics Manager using the Script Embedding Method
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Abstract

In the simulation of underwater vehicles such as a submarine or a torpedo, various type of simulations like an

engineering level simulation for predicting the performance precisely and an engagement level simulation for

examining the effectiveness of a certain tactic is required. For this reason, a tactics manager which can change the

behavior of a simulation model according to external tactics is needed. In this study the tactics manager supporting

a script language and engine which can represent various tactics and can help users define external input tactics
for the tactic manager easily is suggested. Python and Lua which are representative among script languages have

been compared and analyzed from the viewpoint of a tactic manage, and the tactic manger using the script engines

of those script languages was implemented. To demonstrate the effectiveness of the tactic manager, a target motion

analysis simulation of the warfare between a submarine and a surface ship.
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num_of_decision_cond = 6

types_of_decision_cond={"bool", "double", int", "string", "int", "double"}

name_of_func="TMA"

function TMA(detect, range, CrrLeg, PrvLeg , num_of_torp, batt )

if detect==true then
if range ~= nil then
return "attack.lua®
else
return "approach.lua®
end

else

return "patrol.lua”

end

end
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num_of_decision_cond = 6
types_of_decision_cond=["bool’, ‘double’, ‘int’,
name_of_func="TMa"

‘string’, 'int’, 'double’]

def TMA(detect, range, CrrLeg, PrvLeg , num_of_torp, batt ).
if detect==True:
if range is not None:
return "attack”
else!
return "approach®
else:
return “patrol”®
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num_of decision cond = 6

types of decision cond=['bool,'double',
'string', 'int',

name_of fune="Extended THL"

vint!,
‘double']

def Extended THMA(detect, ranges, current leg,
previous_leg, num of torpedo, battery):
if detect == true:
leg type=Determine Moving letion
{detect, range, current leg, previous leg)
elze:
return "No_ietion™
def Determine Moving Action
[detect, range, current leg,
tactic moving=[]
=(FLV_Distance Warning(rangs),0,"POINT™)
=(FLV_Distance_ Danger (range) ,1,"LELD")
=(FLV_Distance NoThreat (range) ,2,"LLG")

previous_leq) :

#aHte] DIZHE R Hes HE
tactic_moving=[ko, k1, k2]

#HIHE WHA =

tactic moving.sort(reverse=True)

iE A

#HHZZ

for i

Bl 2lEh JHIHS He

in ranges(2):
temp=temp+
_func(tactic_moving[i] [0],

tactic moving[i+1] [0] ,current leg,

ot

previous_leg)

#HET O 2 F a2
if temp==0:

index=0

Lo A

o

AEET B0 2 =4

else:

o He0| ZTAl YAz M
import random
index=random. randrange (0, temwp)
#01Z WHE A= PE=HH AHE H=2 0= W
for j=0 in range(3):
if tactic_moving[j] [1]==index:
flag=]

HMEHHE HeS ghE
return tactic moving[flagl [2]
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» Lua - 4 multi-thread test

RIPTL[@]:
IF'I[I 1:

-l...l-‘ll’l'["l:

1
w el

_Fact 298728
zs any key to continueg

M)A [Threaddz] 1FE 1087
IPTIB]1: Hldlh —IHHU
IPTI11:

IPTI21:
IPTLA]:

T[11:
RIPTLZ1:

R

: result

: 694767 .976

any key to continue

usec
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Bcript—based Tactic Manager{lua)
Tactic filename decided to be opened is
generated random number iz B.97898%91
Tactic decided by tactic manager is

*approach. lua’
*LAG’

rec_fact : 4849 855 usec

Bcript—based Tactic Manager{python)>
[7688 refs]

Tactic filename decided to be opened is
generated random number is B.97878%71
[8834 refs]

*approach.py’

Tactic decided by tactic manager is ‘LAG’

rec_fact : 61383.789 usec
Press any key to continue
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name_of_func="TMA" {2l e
def TMA[detect, range, CrrLeg, (Dialog
if detect==True:
if range is not None:| ~Result Iy
else'mlum “attack’ Detail Tactic File  |approach.py
return "approac | t,qic LEAD
else:
return “patrol”
Cancel
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