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[Abstract]

The Naval Combat System has several equipment needed to operate the system, such as radar
equipment, underwater sensor equipment, guns and missile control and armed control equipment, and a
multi function console is configured to control it. The multi function console is equipped with
HCI(Human Computer Interaction)-based software for displaying the status information of equipment and
controlling equipment, and the operator uses the installed software to operate the Naval Combat System.
However, when operating a Naval Combat System for a long time, there are problems such as physical
discomfort caused by the structure of the multi function console display and increase in fatigue of the
person who operates various and complicated user interface configuration. These issues are important
factors in reducing Naval Combat System operability. In order to solve these issues, in this paper,
based on a questionnaire survey conducted for Naval Combat System development personnel, multi
function console screen design to reduce physical discomfort and HCI design to reduce fatigue and
increase intuition are proposed. The proposed design is expected to provide convenience to future Naval

Combat System operators and improve operation over existing Naval Combat System.
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I. Introduction
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II. Preliminaries

1. Configuration of Multi Function Console
Display of Existing Naval Combat System

T AEAAE LurAeQl Fefieh Uie AR Ret ofY
2} 47 A, AN ], R o IS4 AR S4)
= ol&ste gl FEE FEeth o2t FE= o]
S5 AAPIE B0l -8RIl AlgsAl "ot 71E
T AFAANME Fig. 1.3t 22 FEj= HAP7|7E A,
sictol] Hixle 9] ol sEE&2 ARgShL Qo

MFC(Surface)

MFC(Submarine)

Fig. 1. Naval Combat System Multi
Function Console Mockup Image
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Fig. 2. MFC 2 Display Configuration —
Main Display and Secondary Display
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1.2 Multi Function Console 3 Display Configuration
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and Secondary Display
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III. The Proposed Scheme

1. Survey to improve operability
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Table 1.

Survey of display configuration to improve operability

Survey Item Details Item

Response Result

Ease of Use(68.75%)

Key Elements of Display

Operability(64.58%)

Configuration Design

Intuitiveness(62.5%)

(Duplicate selection)

Ergonomic Design(51.4%)

Etc(6.25%)

3 Display Configuration(50%)

Number of Display

2 Display Configuration(41.67%)

Survey of display

Configuration over 4 Display(8.33%)

configuration to improve

24 Inch, 16:10 Ratio(62.5%)

Display Size and Screen

operability Ratio

20.1 Inch, 4:3 Ratio(33.33%)

Etc(4.17%)

Upper and Lower Forms(54.17%)

2 Display Layout Forms

Left and Right Forms(45.83%)

Left, Middle, Right Forms(54.17%)

Triangular Forms(39.85%)

3 Display Layout Forms

Inverted Triangular Forms(4.17%)

Etc(2.08%)
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Table 2. survey of HCI design to improve operability

Survey Item Details Item

Response Result

HCI Controls Design such as Menus and Icons(45.83%)

Text and operating window colors(41.67%)

Key elements of HCI design

Operating window layout(37.5%)

(Duplicate selection)

Font and font size(35.42%)

Image type information(27.08%)

Text type information(12.5%)

survey of HCI design to Operating window layout

Rank 1 Importance - Top left(39.5%)

improve operability order according to

Rank 2 Importance - Left Middle(33.3%)

importance

Rank 3 Importance - bottom right(33.3%)

4(33.3%)

Number of optimal operating

3(27.08%)

windows considering

5(25%)

cognitive overload

6(12.5%)

Etc(2.08%)
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2.2.2 Text and Operating Window color design
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Fig. 10. Existing Naval Combat System Operating Window

Fig. 11. Text and Operating Window Color Design

2.2.3 Operating Window layout design
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Fig. 13. Operating Window Layout and Virtual Grid Design

2.2.4 Satisfaction survey on proposed design
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Fig. 14. Satisfaction survey results chart

Table 4. Satisfaction survey results

Survey HCI Very | Satisfi | Neutr | Dissat
Item Components | satisfied ed al isfied
precision 51.5 36.4 9.1 3.0
Menu and
Icon efficiency 87.9 6.0 6.0 0
design
intuition 66.7 21.2 3.0 9.0
Text and | precision 39.4 36.4 242 0
Operating
Window efficiency 60.6 242 15.2 0
color
design intuition 485 18.2 333 0
Operating precision 424 394 12.1 6.0
window efficiency 75.8 15.2 9.1 0
layout
desion | ntuition | 667 | 212 | 12.1 0

VST ZAL TS BU RAF 5 PR BE 52 U
=S e Al 2AF S B Ul B ofolE Al
Ashy 84, Ao pt o kR 2 UER|QIC %
5] ool ke il J*é’a‘ 7l otolE 371 =] =
7Teol a8s HWol ¥ Ao Bt HAE 3l
=& A=y v Y 230N w2 USRS BT
g3 AAE O 24 4550 o1l wish o
4 e EEE B, ol 716k OJ UL mRE

A v

I-Q

Azolehe BAg Roly| Ghroz WoH. 98 A
of ool P Q40| WEE A &8, AW ST

A we UERE UEpIS shlsigirt. 5] A7) 7]k

5 28 YEO50 Y 715w SRk 0 w3 7)ol
UEATIIL SAI, 1) S0 3R ol A

FAAI Rt =wollA Akt A} Fdo] B =2
UESES BRTh ot AAINS AP] AEAA 7] P

2 3% &R ARl S At 2842 T
|2 7oz o

_l>{

of T

St A
o

>~

IV. Conclusions

A AEAA LAt tes H7 ZAME
b Ay, s 78/\]71 29} 2o FL4go]
, Be7d, AR FH Jidol a7E L 9l
FAck Ad&dt 2AIY 7S 95l 2 =2olAs s
& A1 F8ak HCIY ;wm 7gtoz HME
xﬂﬁl gt 2mEQo] | A& AQtslgict Akt A
A= oiH 2nEQoS J/dsto] MR UEE HIME

>

ao ox
ro, e

ox rok

0]00

ol

_[



84  Journal of The Korea Society of Computer and Information

AL, O Adp A BAL e BT 2 UERO
SES sttt oS AFAA] A8 F¢ 7IE A
?ﬂﬂﬂﬁiqfﬁ”ﬂﬂﬂgl%§ﬁ2E®W%q
wedlMdE WisEdy M 22
| Tt Ateto] pegE o, QHOLEHHHJ
&89S =ole UE gl tish At FE3 o
of, 29| AoA QAEjF o] A 7R, S 40] WA
et A5 oL, 1 Aus 2 oot

l
E
for
)
o

oL r‘l-ﬂ:

X

Mo

L

REFERENCES

[1] Sjko, and dhpark, "Overseas Technology Trend and Domestic
Development Pattern of the Naval Combat Management System"
Korea Association of Defense Industry Studies Vol.16, No. 2,
December. 2009.

[2] LockheedMartin, https.//lockheedmatrin.com

[3] Ministry of National Defense, http.//mnd.go.k

[4] Hkcho, bspark, dhkang, and sskim, "The Main factor and
Counterplan for Marine accidents in Korea" JOURNAL OF
FISHRIES AND MARINE SCIENCES EDUCATION Vol. 29,
No. 3, pp. 746-756, June. 2017.

[5] Jmkim, "The Prevalence of Computer Software for Investigations
of Eye Problems among Computer User" Journal of Korean
Ophthalmic Optics Society Vol. 11, No. 1, pp. 17-26, January.
2006.

[6] Ylrhie, ymkim, shahn, jwoh, mhahn, and mhyun, "Evalutation of

the optimal tilting angle of multi-monitor display in case of naval

operations" The HCI Society of Korea, pp. 188-191, Fabruary.

2017.

Khjung, jjkim, wslee, tkyou, bklee, jnjung, kykim, wghong,

—
~
—

wbchoi, skpark, sychang, and hcyou,

Optimization Method Using

"Development of an
Ergonomic Console Layout
Priority-Based Branch-and-Bound Algorithm and Clustering
Analysis" Journal of the Korean Institute of Industrial Engineers
Vol. 44, No. 3, pp. 189-197, June. 2018.

Jhlee, ywsong, shna, and mkchung, "Determination of Proper
Monitor Height based on the Musculoskeletal Load and Preference
during VDT Monitoring Tasks" Journal of the Korean Institute
of Indestrial Engineers Vol. 32, No. 3, pp. 236-241, September.
2006.

SizeKorea, https://sizekorea.kr

—
o0
[t}

[9

[10] Kylim, jylim, yjkim, mhjin, mjpark, "Developing Criteria for
Evaluating the Quality of Online Dashboard: Fram HCI
Perspective" The Journal of Educational Information and Media
Vol. 23, No. 4, pp. 861-889, December. 2017

[11] Hrkim, and jhjeong, "The Study of Visual Fatigue by Monitor

—

Letter Contrast with an Eye Tracker" Journal of Korean
Ophthalmic Optics Society Vol. 19, No. 4, pp. 533-538,
December. 2014.

[12] Jwson, and kbkim, "Study on the color scheme effective operators
screen of submarine” INFORMATION AND CONTROL
SYMPOSIUM, pp. 248-250, October. 2014.

[13] Jwhong, ehlee, dhkim, yjkwon, and shkim, "A Study on the
Standardization Technology of Components for Ergonomic
Display Screen" Korean Institute Of Indeustrial Engineers, pp.
435-450, April. 2015.

[14] Qqgfan, and jphong, "A study on Layout in digital Web interface
Design" KSDS Conference Proceeding, pp. 24-27, October. 2010.

Authors

Dae-Young Park received the B.S. degrees in

Information and Communication Engineering

from Korea Aerospace University, Korea, in
2010. He is currently working in Hanwha
Systems Co. from 2010. He is interested in

de

Combat System Software, Human Computer Interface, and

System Engineering.

P Dong-Han  Jung received B.S degree in
n Electronics from Korea Kyungbook National
: University, Korea, in 2002. He is currently

e working in Hanwha Systems Co. from 2009.
“ He is interested in Unmanned System
Software, Human Computer Interface and System Engineering.

Moon-Seok Yang received the B.S degrees in

Electronics from In-Ha University, Korea, in

.
-

1998. He has been a software development

- manager in Hanwha Systems since 1998. He
m is interested in Combat System, Human

Computer Interface, The Fourth Industrial Revolution and so

on.



