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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
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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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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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o KA 353 ulx] A7)
- 7he] FALE wF FAl7le] 3ol £8te] Fu
Koleh £at Aol YxIGES ol Wstn
A1 BE 7180IA] O FEIR i

&9 AAS) A3 RAV] 22 DUES &,
92 YHATIE 7)5) ZHEt HUL vlefus Aot
1902 IVISIAS 1) 47 Aol £ Al

1522 Hjx]

15°
Top View

=
Front View j t

Fig. 5. 3 Display Layout Design(Left, Middle, Right)

o
a
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Table 3. HCI Components in Naval Combat System
operations

HCI Components Definition

To perform missions precisely by

precision purpose when operating a Naval
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. To perform Naval Combat System
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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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2.2.4 Satisfaction survey on proposed design
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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
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