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[Abstract]

Diverse sensors are equipped on P-3C Maritime Patrol Aircraft for RoKN to detect and monitor tactical targets. Tactical targets
are maintained/shared by tactical computer stations which consist of a clustering network in the aircraft and displayed in various
ways on TSDs(Tactical Situation Displays) for mission operators to perform their specified missions. Korea peninsula is widely
covered with the sea areas and neighboured with several countries; which makes huge number of ships and aircraft deployment
around the place. Due to an increase in number of sensors and enhancement of their sensitivities; we were aware of the necessity
of TSD improvements to provide huge number of tactical targets and to display them efficiently. In this paper, we propose a
solution for the improvements by using previous backup data and re-usage of the data, then we verify the proposal through

implementation and evaluation results.
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Fig. 1. Network structure for tactical stations.
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Fig. 3. A TSD example in tactical data process.

ol el degdr e dejHa dF= AP R S5k
=Ho)E A 2] AT EY o] Al *1#ETE1 HSARE A7) 9
3f agent CSCES =93} o] agentE-> doE ol up2

AFAFE ] FapdA) Fo]7] f18te] MEFE((EE =
H2 #2515 o] Joad balancing= A 93T} AgentE-0] Y29
oA F2EE TR LEAT o5 YA oR
CP Ze}o|HEQ &£AS zh=t) T8, FHPRE
H RE AesAdRs A5 42k H3 2 (cache)ol
1 7] 553 57| ShE Tk
B34 (o: 178 29] tactical Information)= H A] H]o]
9] HdS RS ] Hall LA Y(critical section) o2
gZlEo] Fe2(mutex), APFEo|(semaphore), 2/ (lock /
unlock) 5] 7]'Ho| o]-&- T}
TSD‘_ A7 Bl tie SPHEAIE Sl Bk A
gt 7 HE o] &gt ARk O 2 sh) AT AH
7} WolArE I Al gk HE 3 Alghe] Aojxith
obge] Ao AXEFE G2 vhre] g A Kl gk 2t
2 782 2 & Qlsf BakA A t7](blocking) 7+ A4 3] 2o
A 8 B2 A do] WASH FSlaL, o] HAIE sAst] flg
Heto] & g glie).

gt

—

N,
il

ML >
Ml o

w2 -

o

AL /\] 2F

o] 7l
Z A
o]

Tactical Information

‘Targe_t:ﬂ ‘ Target #2 |- | Target#n

|TSD‘

Update Evept e
% lockiblocking) | Wait
.: ~ Access t
: - Unlock
S8 8 lockiblocking) ¥ o
2i 8 ( g B
Si 2. Access
T oo
i Unlock
:- =] : Wait
o lockiblocking) g
Access ".
Draw : Unlock M
-'nn’.' "

O3 4. 7|& TSDo|| Chek &1 Aal 23|
Fig. 4. Traditional logic for redrawing symbols in TSD.

www.koni.or.kr



J. Adv. Navig. Technol. 24(6): 451-457, Dec. 2020

i Event
. (collection)

ret:=Try Lock

chik:=Check if the
Same dafa exists

(ret=True)? Update

(ret=True)? Unlock

| _
| |(fe‘t=Fa|se]? Enqueue

e B

(ret2=False)?

tch previous data il

De-gueue T ——f Transaction time
(chie=truey? | —— ret1:=Try Lock ‘|/ _‘-' o
Trashit-out = S i =
— | (ret1=True)? Update e 318
g (ret1=True)? Unlock Sl / & 2
B [ ret2:=Try Lock § 3
¥ e g‘
| e E @
|/ (ret1=True)? Degueue (retZ—true)_? fetch | N
v &7 unlock

T8 5. TSD Hs&ets 2o Mokel MA|
Fig. 5. Proposed design for improvement TSD.

TSD+= 3H4 /54y, A o, A Ao 9] I
Are] 5k 24bo] QS A5 EfolH o MIEE Fgk
(callback event) .2 X5 -2 AJ7F 7HA (Z ] 250 ms) o=
WS 73Algt) 18] ar 9 25 A= 19 33 ol A=y
HolA th=2] TSDE 23ke 5= sk =, A
= TSDE 913} #4 4 Hz9] <, AAH agentol] 2]3F 2]
1831 5713} o) wh A el Q)

¥ 4= 7] AN 0139 71E TSD 4k Al
tlolo]z13 (sequence diagram) O 2 HojF11 It} o] TSDE
7} A=A Bo] A Al f(entry time)oll B¥AE Z1=(lock)
7% 53 AR 1] th7](blocking) el A Y= 797}
A4 HAYsEAL, EAE Aol Wold4E g7 A7 43
<7kt

o] A &G ol A= BAE vkt Ao o3 &
72z oY) R ] AA R A = 7 v 7Y
A A BE AEAFEES] Bia dolHE2 5713k
ol UIES A} MeFitH Y A dHelE BT &

E A aflo]7| % vk el & =il A= sk 78l
o I A S ARS THETE

o N

2 DU N < )

tak
>
2
b
fT
Y

. dek 7=

TSDOIA A< AW A 23y 2 DAsh= 7] A4k 24
2ol A A3k 27|t)s L A Au2E A gic) mebA
A ARl digk H Al e gi7] @3S A7) 916l
7)&9] A 9L Rk T

a7 5% o Sl Al 48 TSDS] S 725 Ko

4

https://doi.org/10.12673/jant.2020.24.6.451

| Update Display Data

Store display qlata»

1 L

=tk 78 246 tjgte] 7]EH] B HF33ghe] EAlskA| Rk
7] dodell gk 3] 71 & &3] witel A3A o R 1o
T2 A%S(10~ 15 % FhH S Ale3i)

% W (tactical information DB) A<+ A] th7| &<
= ) 715 3 (lock() T4 5F) Aol WA S A
o Zha AEE ERlgit) ad R ok escoll ofE Al
Jefold, e A2 A A w) ARREE o] He] A
81719 display object DBEH-E] )& AU G o.= &
&gt A7t 7hsshd 7S 3 s UshAl Akl 34
2 A ARE 7agic) 73AE A ARE o 24 =8
A(frame)2 ¢l display object DBl 7]SH T} ©] display
object DBE TSDOllA H-g0 2 AL-g%& 2Zdo|g] oo
At

AMZHE HEE 533 7} agent T3 22 WA
A% A B (tactical information) DB2] A A e S Te} & Ag]
S A WAS WA AT o] A - 8 AlE]olof & 1Tt
Axgefold, Mo ZYAIA)S Fallshs 28l S(thread)ol
A AF-E QASk, sl ~HlEs 7402 HdaE
gRlste] e 7P A =E FYsHES SIGITE =] ¢
= agent] 5L 3 A E-o] YRR g Sof EA5H= 8
T AEE AA o= A9 HKHol7] wiEe] Zdalth el A
Al <]k

=13

o

2

1



ARt 7]zl tigh Aes S48 A8l & AlPelA =
I 22 A FE O oA dedolEl -] SWE %LEoP
STt 1AL & A]1 o ES] Ao} Fde] - e ol A
TSD®] 3} 782 55 S48 A8l g Ak 2= ol
AlskaL shbe] AT SFEloll A & 5ol 48 g =

e} Oﬂil_ﬁ& 7-/\4/\]9‘41:]_

H AFE 93t A ES] 7152 dedole A2 S/w %
< 98l APl BE AIF/ATS HlEl AREAE AlEH
Bl & Z8gon, 7 5 ISD (7] vs. A1HE 5U3 84
011*1 -odstal 1ol W Z47he] 435S SS9l 329k

PO AU 0 F A S 2dsklnh B A o] FRE #lo]
1 KA} AIS 21715 E-8-3k3iTh

TE AU 2o tiate] gloly 4 9] 79 A Mol A
55 a#ske] 500702 agsleieh 2t dab 2lol2 8
3171 1) AIS 34 2] 7% 5000114 2000712 EH o2 A}
2 9 BiskE FUTh 18]aL AlAE FEl dedlolE A =
EA| 2ol APEE F7] (£9 intervals)E= 0.5F0014 322 3]
o, F7uirt XA ¥ A0 et & AR E el
B2 T2z g3 PE} wpA| kO 2 A Q A STRA
22 Y TSD9] 7= B3t & 7l B 7 1S e slele] 45

=459k

T agents

N

F

rO

4-2

TSD2] 3bA 7JAIAI7E (display update duration)S 2.7g o]4ll
E (2™ 49} 13 52] update event) B2 A|2F0 2 LA 95
(drawing)7H4] &] 2= QA7 (FHY): ms) 0.2 A &) &3t} o] = 7]
To2 AV AlFS WS o 1Y 63 22 A3

TYZE DS AT
E 1. Ms ARE Al
Table 1. Tactical station specification.
Item Specification
CPU Intel I5-7600
RAM 8GB
Ethernet 1Gigabit Ethernet x 2
(0N Windows 10
E 2. NE AL2I2
Table 2. Test scenarios.
ScenarioJRadar Targets| AIS Targets | Intervals TSDs
S1 500 2000 3 1
S2 500 2000 3 2
S3 500 1000 1 1
S4 500 500 0.5 1
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Table 3. Improvement ratio for TSDs.

Scenarios Ratios
S1 1.126
S2 1.120
S3 1.104
S4 1.157
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