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The recent development of modern weapon system by SOS (System of System) has required users to have more exact decision

making. It is possible to achieve the control of complex weapon system more efficiently and effectively by increasing usability.

Accordingly, many studies on graphical display have been conducted for several years in the field of HCI (Human Computer

Interaction) and GUI (Graphic User Interface), starting from its design stage. Therefore, this paper focuses on evaluating the

system GUI usability and analyzing several important points based on performance model, which is a tool for the evaluation

and the improvement of service quality. Performance Model, the main focus of this study, reflects user expectations (which

is defined as user importance in this paper). The study consists of four steps. First, 34 checklists are drawn from the existing

studies related to GUI usability evaluation by using a heuristic method, and then the checklists are matched with 11 weapon

system design factors. Next, the study evaluates the importance of GUI element and the usability of weapon system “A” with

the checklists twice respectively. Third, the performance of user importance (7,) and the performance of usability (2,) are calculated

by modifying a numerical formula for normalization in this step. Finally, the study compares the approach it takes and the existing

usability evaluation method, demonstrating that there is a significant difference between the two methods as a result. In addition,

4 improvement factors are suggested for weapon system “A” as “Shortcut” and “Description of Abbreviation,” and so on. Although

it is necessary to conduct more studies for higher reliability and validity of the results, this study is meaningful considering

it takes a new point of view.
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{Table 1> Importance(z) Related Design and Evaluation Factors

Usability Attributes
Efficiency Effectivness Satisfaction Memorability Learnability yA

Design Factors

Informativity 0.035 0.062 0.007 0.015 0.008 0.127
Accesibility 0.038 0.055 0.007 0.012 0.008 0.121
Visibilty 0.028 0.054 0.006 0.012 0.008 0.108
Error Prevention 0.024 0.065 0.003 0.008 0.007 0.106
Predictability 0.028 0.050 0.006 0.007 0.007 0.098
Immediacy 0.028 0.050 0.006 0.007 0.007 0.098
Consistency 0.025 0.044 0.006 0.014 0.008 0.097
Mapping 0.023 0.035 0.005 0.011 0.006 0.080
Customizability 0.026 0.024 0.006 0.004 0.003 0.063
Help 0.020 0.020 0.003 0.012 0.006 0.061
Astetics 0.008 0.020 0.009 0.001 0.002 0.040




66 Dong—Ju Jeon - Seung—Ryool Lee - Young—Won Choi - Hye—Won Lee - Doo—Jung Kim

o} 2ol GUI AR/ 37k ZiAdel digh A7 o
W o g Heuo] ghout it €, Rk, E-Lear-

FOoR st AUt FE olFA, FUIA
A &stde] tigh A= BA 4tk ol ’%7121]74]
7F M= BoM, AEAE T 54 71 A

Estdo] ik AHEA W7hel B dte] Kim
& AYste] FIIAA ~ZEH] GUI
(Graphic User Interface) H7lol 33t &4, 34,
A, 7194, S8 e vl A9 AR VI 8Aa
& dxé 3}al, AHP(Analytic Hierachy Process)& ©]-&3}
of 4iA FoxE AT 1ga A8 8
AR 152708 wkedske] 1179 Al e ss REEQ D}
A O 2 <Table 1>3} ZZo] 11704 A7l 849} 5714
AREA W7 78] A S Matrix A4S B9 &
|

Aste], 714 ] SgstH AA Qs ek AFRA 7
7b ABAd A FaR()E AEAY

=AM F7IAA &8 GUI MRS ==
&= A A Kim[9]9] AALA AF 2 ALEA B}
A =2y ol &skalth

2.2 Performance Model

Hung[7 ]'1(—)_- ‘g AMo] AbAef 7]thEteE Av| 29 £
Aztel Avlzse] Aol E Al EAz Aelshw, A
2 g2l o

¢t %2 % (Importance) 9} TF%=(Satisfaction)
of F 7HA ARE o83 Anlz= F4 IR =2 Ser-
vice Quality Performance Matrix’ & A|A|SF3Att. o] 2] gt
T AT (1-S) H?Jrﬁﬂ 42 sEHds AEE
FAEA NAHY SHEHE FA8 Song[18]9] AT
AH orge ot 791%54‘313}.

g, Chen[4] 7]59] M| 53 71 5L 7Dl o
gk A} Hung[7]¢] A5 Aeldta, <Figure 1>3} 3Fo]
Taguchi(1988)¢] ¥4 +43(Quality Loss Function)E
2 8-3}0] Performance ModelS <] s3ic) 28 £2
Aol A= 1007 7H Soll 3470 olste] =% &
dohs onE £3 Alavko)E A #E9 s
SFAE SHAIRE o] = MH| 2 F4 7oA 7
Zal7)oll= AAelA] QOB E Chen[4]S 4] 47}
2] A(PCL, Performance Control Limit)= 54 0.2 +/\] n}
(0)& A-&3to] #2]/dsHd(PUCL, Performance Upper Con-
trol Limit)2} ¥#2]3}3H(PLCL, Performance Lower Con-
trol Limit)*Q 4743t T) o] & wle o & Hong[5], Kim[11]
T 5] ATl £ Ak 0)E Akl AHAd o
= =EFh

7 dolejsl AR A Ae A (1)l 2

=l [Uio HU —1)11

o, oi [o o
F
Mo oo rw

x o
=

—_ E!?Z,
43

ogh

S
KeS
rg

2

|o

fu

)

>

. o

ol

ol

s

=

2

)

ol

'S

ko
ox
N

£ o

lo o
) Lo g
otoufdg:' N

R

R

>

2

=

et

o
&Y
=
o
o
=)
_0|L
B
~
il
re
-4
=2
>,

S

¥
R, Wy Az FA FY D 0D

W

i
& EEshe A, 2TERES A
Gl

Fup REEA], LCDSF 22 A2 Ak}l M =

i o AL e
o

2940 s Aol AstE Tad e F
Performance Importance) ol tiH|3slo] A A 172
)’

ﬁ& &9l ‘=T( P, Performance Satisfaction

ot
=)
3
3
rlo
re
4
-3
>
oo
t
rr
_1_\_4
b
o
N

292 EE3E AT E Aju)a Rop= _,_Dl—s}oq

A FA el AE7 AT Ak olH @
QFD(Quality Function Deployment), AHP-QFD(Analytic

?i?‘)ﬂ A

Hierarchy Process, Quality Function Deployment), Fuzzy,

Factor Analysis®} 72 thFst WhHo 2 7]A

220 7}

FA% A4/, AEshs AR St 3, 5, 6,

11, 19].

A, =y —y) < (z,—z), y,—y=m,—x;
A

)

_ 2
=y~
j; —min
P = T( Edex of Inportance); (2)
/i, —min
P, = 7 (Edex of Satis faction);
PLCL
10
Zone E >
el / . - PLCL
a
—~ 2/3
& A
¥]
8
o]
— PUCL
£
d Zone F
b
0 1/3 2/3 10

Satisfaction(P,)

<Figure 1> Performance Model[4]
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No. Evaluation Factor CheckList No. | Design Factor Py
| 1] Font Easiness to discriminate font 1.000 e <
- Style: Display o Eiazsginesslodiscriminate font j p 1 Informativity C.5¢* /,,/
P M 5800 E ——
o o Rl A7 ) Ol Wi ci. g o &
5 Description of F 4 | ErrorPrevention ” b
Terminology _ Do not mix terminologies with e oty C.24, i /-f':/ *
Naming different meaning 9 5 Predictability o
' e medi oy spece G i o e
— intorachion” | Contro display structure 7 Consistency b
3 Providing memo & pop-up in . .
progress _ » 8 Mapping 4 }/
9| Leyout Ordering :ﬁi&?senng . p 9 | Customizability 0200 ,,,/’y
10 Help e
- 0.000 P,
[[34 [ media: [ video Tproviding video contents?  § " | Aesthefis 0.000 0.200 0400 0,600 0.800 1,000
<Figure 3> Mapping Checklists and Design Factors for <Figure 4> Results of Usability Evaluation Using Performance
Evaluating Usability Model
{Table 2> Comparison Improvement Priority of Usability Evaluation and Using 4,
Existing usability Usability Evaluation method
Design Check list evaluation method using performance model
factor Usability Priority Importance | Usability 4 Priority
(p) (P) (p) ’
1. Provides image 0.945 33 0.984 0.945 0.00155 21
2. Provides animation 0.906 31 0.748 0.906 0.02481 5
3. Provides voice information 0.827 30 0.669 0.827 | 0.02481 5
4. Provides video 0.945 33 0.866 0.945 0.00620 12
5. Describes abbreviations 0.630 20 0.945 0.630 | 0.09923 2
Informativity | 6. Familiar terms to users 0.788 27 0.788 0.788 0.00000 30
7. Use different terms with the same meanings 0.906 31 0.788 0.906 0.01395 9
8. Uses highlighting appropriately 0.788 27 0.748 0.788 0.00155 21
9. Uses multimedia effect appropriately 0.748 25 0.669 0.748 0.00620 12
10. Easy and simple information to understand 0.709 24 0.788 0.709 0.00620 12
11. Options to get additional information 0.433 7 0.709 0.433 0.07597 3
12. Appropriate icons to identify clearly 0.506 12 0.608 0.506 0.01025 11
13. Appropriate font to identify easily 0.641 21 0.709 0.641 0.00456 18
Visibility 14. Appropriate font size to identify easily 0.608 17 0.641 0.608 0.00114 23
15. Appropriate button size to identify easily 0.608 17 0.574 0.608 | 0.00114 23
16. Contrast between font and background color 0.675 22 0.675 0.675 0.00000 30
17. Contrast between icon and background color 0.675 22 0.608 0.675 0.00456 18
18. Control function of multimedia effects according to user preference | 0.244 5 0.319 0.244 | 0.00563 16
Customizability | 19. Provides memo and pop-up during progress 0.150 1 0.263 0.150 0.01266 10
20. Print menu 0.450 8 0.319 0.450 | 0.01723
21. Appropriate locations of button and menu on display 0.605 14 0.794 0.605 | 0.03574 4
Accessibility 22. Appropriateness of menu structure level 0.794 29 0.794 0.794 0.00000 30
23. Appropriateness of menu display at the same level 0.756 26 0.681 0.756 0.00572 15
24. Shortcut for quick access 0.227 3 0.567 0.227 | 0.11581 1
25. Consistency of font for the same information level 0.576 13 0.606 0.576 0.00092 26
Consistency | 26. Consistency of font size for the same information level 0.606 15 0.606 0.606 0.00000 30
27. Consistency of button for same information level 0.606 15 0.606 0.606 | 0.00000 30
Aesthetics 28. Satisfaction of icon configuration 0.205 2 0.218 0.205 0.00016 29
29. Satisfaction of display formation and design 0.243 4 0.256 0.243 0.00016 28
Predictability | 30. predicted display with icon click 0.619 19 0.650 0.619 | 0.00096 25
Immediacy 31. Additional information for symbol and icon 0.464 10 0.526 0.464 0.00383 20
32. Appropriate metaphor for symbol and icon 0.464 10 0.619 0.464 0.02393 7
Help 33. Help menu 0.368 6 0.388 0.368 | 0.00038 27
Mapping 34. Button arrangement in the task flow 0.450 9 0.525 0.450 0.00562 16
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