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The Selection of Human Factors Evaluation Criteria for
Information Display on VDT using AHP

Woo-Chang Cha, Song-Pil Jang

Department of Industrial Systems Engineering
Kumoh National Institute of Technology

In large scale complex system such as a nuclear power plant, it is important to select guidelines and/or checklist to
evaluate the system performance, especially human performance for visual information while the number of evaluation
items of the guidelines and checklist is voluminous. This paper presents the methodology and experiment for the relative
weights or priority selection of evaluation items on the advanced information display of main control room in a nuclear
power plant. To summarize this, 1)many human factors guidelines of Visual Display Terminal(VDT) displays are collected,
2)the collected guidelines are integrated and unified based on some rules in a way to avoid confusion or errors about
work performances of operator groups, 3)using the unified guidelines, the more important items are defined when the ad-
vanced information indexes are applied by using the Analytic Hierarchy Process(AHP). For employing the AHP, the deci-
sions and response of many human factors evaluation specialists in this field are collected to get the priority order of the
evaluation items of VDT. The result of this paper will be applied for the evaluation of the usability of next generation of
nuclear power plant which is focused on the visual information display on VDT.
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Ao} el CRT DisplayE H7HA 2t &5 g $8
S+ DISPLAY FORMAT(0.269) > INTERACTION(0.258)
> DISPLAY ELEMENTS(0.212) > WINDOWS(0.157) >
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EEIIESP\/TI[E_IQ'}(S E(I)Sm}( WINDOWS 'NFgg[")"IﬁIEON INTERACTION | A | Wr
DISPLAY ELEMENTS 1.000 1.000 0.585 4121 0.737 1122 | 0212
DISPLAY FORMAT 1.000 1.000 1000 4610 1.260 1422 | 0269
WINDOWS 1.710 1.000 1.000 1.000 0.228 0.829 0.157
INFORMATION CODING 0.243 0217 1.000 1.000 1.000 0.555 | 0.105
INTERACTION 1.357 0.794 4.380 1.000 1.000 1364 | 0258
Sum 5310 4011 7.964 11732 4.225 5291 | 1.000
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E?éfn"é?]‘{s E(')Sr‘:r"z‘; Windows '”fgggi?]‘ém Interaction SCORE
Display Elements 0.188 0.249 0.073 0.351 0.174 0.207
Display Format 0.188 0.249 0.126 0.393 0.298 0.251
Windows 0.322 0.249 0.126 0.085 0.054 0.167
Information Coding 0.046 0.054 0.126 0.085 0.237 0.109
Interaction 0.256 0.198 0.550 0.085 0.237 0.265
A 1.000 1.000 1.000 1.000 1.000 1.000
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Display Elements 0.207 0.251 0.098 0.451 0.195 1202 5.799
Display Format 0.207 0.251 0.167 0.505 0.334 1.464 5.836
Windows 0.355 0.251 0.167 0.109 0.061 0.943 5.637
Information Coding 0.050 0.054 0.167 0.109 0.265 0.646 5.907
Interaction 0.281 0.199 0.732 0.109 0.265 1.588 5.989
A 1.101 1.006 1.332 1.284 1.120 5.843 29.167
Consistency Ratio : 0.186
Cl(Consistency Index) : @ XA A4
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<H 6> ‘DISPLAY ELEMENTS'S| ME&i20f Cist HotetsYE ISk A 4
Character | Labels | 'ors 8 | NEne | Borderd LHes and | coor | scome
Character 0.152 0.118 0.151 0.100 0.233 0.168 0.154
Labels 0.152 0.118 0.228 0.047 0.167 0.133 0.141
Icons and Symbols 0.229 0.118 0.228 0.181 0.330 0.324 0.235
Numeric Data 0.276 0.456 0.228 0.181 0.090 0.085 0.219
Borders, Lines, and Arrows 0.059 0.063 0.062 0.181 0.090 0.145 0.100
Color 0.132 0.128 0.102 0.308 0.090 0.145 0.151
A 1.000 1.000 1.000 1.000 1.000 1.000 1.000
<# 7> ‘DISPLAY ELEMENTS' Q| M[S&50i thEt Brrgtg2t Yold md
Character | Labels I%?/?r?bglnsd NL{l)rg;aaric Border;,rrlc_)ixtsas, and Color A Wr
Character 1.000 1.000 0.664 0.553 2.590 1.158 1.016 0.163
Labels 1.000 1.000 1.000 0.258 1.861 0.919 0.873 0.140
Icons and Symbols 1.506 1.000 1.000 1.000 3.663 2236 1.520 0.244
Numeric Data 1.809 3.873 1.000 1.000 1.000 0.589 1.266 0.203
Borders, Lines, and Arrows 0.386 0.537 0.273 1.000 1.000 1.000 0.620 0.099
Color 0.863 1.088 0.447 1.699 1.000 1.000 0.945 0.151
Sum 6.565 8.498 4384 5510 11.114 6.902 6.240 1.000
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Character | Labels 'Cs(;':r‘:'bﬁrsd nggglc Bgrnd: r:r rlgvr\;gs, Color |AI(MMULTZY| Al/7IB4
Character 0.154 0.141 0.156 0.121 0.259 0.175 1.006 6.542
Labels 0.154 0.141 0.235 0.057 0.186 0.139 0911 6.466
Icons and Symbols 0.232 0.141 0.235 0.219 0.367 0.337 1.531 6.513
Numeric Data 0.278 0.546 0.235 0.219 0.100 0.089 1.467 6.689
Borders, Lines, and Arrows 0.059 0.076 0.064 0.219 0.100 0.151 0.670 6.688
Color 0.133 0.153 0.105 0.373 0.100 0.151 1.015 6.730
A 1.009 1.198 1.030 1.209 1113 1.041 6.600 39.628
Consistency Ratio : 0.098
CR <01 o]22 AWy
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AF2071EX) Al £3 2l A 2t & A
Character 0.163 0.035
Labels 0.140 0.030
DISPLAY ELEMENTS Icons and Symbols 0.244 0.052
0.212) Numeric data 0.203 0.043
Borders, Lines, and Arrows 0.099 0.021
Color 0.151 0.032
Data Entry and Editing 0.164 0.044
Forms 0.173 0.047
D[SPL?&( 2§90)RMAT Lists 0.200 0.054
Tables 0.233 0.063
Menu 0.230 0.062
Window Components 0.138 0.022
Window Type 0.135 0.021
WINDOWS Message Windows 0.155 0.024
(0.157) Window States 0.116 0.018
Window Operation 0.151 0.024
Window Navigation 0.305 0.048
Color Coding 0.299 0.031
Symbol Coding 0.200 0.021
INFORMATION CODING Size Coding 0.147 0.015
(0.105) Shape Coding 0.121 0.013
Line Coding 0.146 0.015
Text Coding 0.087 0.009
Direct Manupulation 0.184 0.047
Prompts 0.143 0.037
'NT%’;S%?ON Feedback 0.188 0.049
Error Management 0.267 0.069
On-line Help 0.219 0.057
Al(1.000) - 5.000 1.000
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WIPIE S g * ¥ 5 3 E x
Al &3 Check %l4
Character 8 0.040
Labels 10 0.051
Icons and Symbols 6 0.030
DISPLAY ELEMENTS Numeric data 9 0.045
Borders, Lines, and Arrows 12 0.061
Graphs 11 0.056
Color 13 0.066
Data Entry and Editing
Text 7 0.035
Forms 5 0.025
DISPLAY FORMAT Lists 1 0.005
Tables 1 0.005
Display Controls 4 0.020
Menu 5 0.025
Window Components 4 0.020
Window Type 2 0.010
WINDOWS Message Windows 3 0.015
Window States 4 0.020
Window Operation 3 0.015
Window Navigation 5 0.025
Color Coding 13 0.066
Symbol Coding 0.020
Size Coding 6 0.030
INF(C)OR]“)'[I;TGION Line Coding 10 0.051
Area Coding 9 0.045
Text Coding 3 0.015
Flash Coding 6 0.030
Function Keys and Hot Keys 4 0.020
Direct Manupulation 2 0.010
Prompts 5 0.025
INTERACTION Feedback 9 0.045
Status Information 6 0.030
Error Management 3 0.015
On-line Help 5 0.025
A - 1.000
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<Z 10>oM = 571R] 3oz UEd NEy 3id Color(0.066), Color Coding(0.066), Borders, Lines, and
A ZolA, A HA FHOE ‘Graph(Plot)’ 3] tf  Arrows(0.061), Graphs(0.056), Labels(0.051) 552 o=
# AZAFAZ 2 5 Aok <E PolAe) Aneh v Famsl AAHe], YwHAd AAelA e Bl
ws] 2 w, ‘Graph(Plot) F+&<] 7NFE 3H A a=se @ol HES ¢ 7 Ut
<I 11> ‘List_Table’ S0l et WIS
HWpIE:ASB2 2 _7} ¥ = 7t & A
A 3 Check &4
Character 12 0.050
Labels 12 0.050
Icons and Symbols 0.025
DISPLAY ELEMENTS Numeric datal 10 0.042
Borders, Lines, and Arrows 9 0.038
Graphs | 0.004
Color 11 0.046
Data Entry and Editing 2 0.008
Text 12 0.050
Forms 9 0.038
DISPLAY FORMAT Lists 11 0.046
Tables 6 0.025
Display Controls 5 0.021
Menu 5 0.021
Window Components 7 0.029
Window Type 3 0.013
WINDOWS Message Windows 4 0.017
Window States 5 0.021
Window Operation 5 0.021
Window Navigation 6 0.025
Color Coding 13 0.055
Symbol Coding 4 0.017
Size Coding 9 0.038
INFORMATION CODING Line Coding 6 0.025
Area Coding 7 0.029
Text Coding 8 0.034
Flash Coding 10 0.042
Function Keys and Hot Keys 3 0.013
Direct Manupulation 5 0.021
Prompts 4 0.017
INTERACTION Feedback 11 0.046
Status Information 7 0.029
Error Management 6 0.025
On-line Help 4 0.017
A - 1.000
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<E I1>AE 5714 F8o2 UYHA M 338 Coding(0.055), Character(0.050), Labels(0.050), Text(0.050)
A FAA, F HA FHOE List_ Table’ 3ol tigt F59Y ¢o=2 F8T7F AAH, ety Ao
HZ7MEAE B F Atk <F oA Ao}t vus]  BUIEEY FaEee #@ol ES & 7 Utk
B o, ‘List Table’ #-89] 7§18 3 FAd A& Color

<& 12> ‘Graphics(AlSZ) &0l gt RIS

HBIIE ASB2 2= 7t & A
A &3 Check 3%
Character 10 0.039
Labels 13 0.051
Icons and Symbols 13 0.051
DISPLAY ELEMENTS Numeric data 12 0.047
Borders, Lines, and Arrows 12 0.047
Graphs 7 0.027
Color 13 0.051
Data Entry and Editing
Text 12 0.047
Forms 9 0.035
DISPLAY FORMAT Lists 1 0.004
Tables 6 0.023
Display Controls 5 0.019
Menu 4 0.016
Window Components 3 0.012
Window Type I 0.004
WINDOWS Message Windows 2 0.008
Window States 2 0.008
Window Operation 3 0.012
Window Navigation 6 0.023
Color Coding 13 0.051
Symbol Coding 13 0.051
Size Coding 12 0.047
INFORMATION CODING Line Coding 12 0.047
Area Coding 7 0.027
Text Coding 12 0.047
Flash Coding 11 0.043
Function Keys and Hot Keys 2 0.008
Direct Manupulation 8 0.031
Prompts 4 0.016
INTERACTION Feedback 12 0.047
Status Information 9 0.035
Error Management 5 0.019
On-line Help 3 0.012
A - 1.000
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<E 12>0M= 57HA

A T, Al HA 7FHL A
o fg HZFAE B & Ao <k 9olAe A
o} ¥)wa) ¥ o, ‘Graphics(AE %)
M H Ao A= Labels(0.051), Icons and Symbols(0.051),
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Color(0.051), Color Coding(0.051), Symbol Coding(0.051)
T8 TRV AAEo], Ak A xofA
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WIPIE : AS2 2 7_} L = 7t E X

A 53 Check &=
Character 11 0.053
Labels 10 0.049
Icons and Symbols i1 0.053
DISPLAY ELEMENTS Numeric data 8 0.039
Borders, Lines, and Arrows 11 0.053
Graphs 5 0.024
Color 13 0.063
Data Entry and Editing 1 0.005
Text 12 0.058
Forms 3 0.015
DISPLAY FORMAT Lists 1 0.005

Tables
Display Controls 3 0.015
Menu 4 0.019
Window Components 1 0.005
Window Type 2 0.010
Message Windows 1 0.005
WINDOWS
Window States 3 0.015
Window Operation 4 0.019
Window Navigation 4 0.019
Color Coding 12 0.058
Symbol Coding 12 0.058
Size Coding 9 0.044
INFORMATION CODING Line Coding 12 0.058
Area Coding 5 0.024
Text Coding 8 0.039
Flash Coding 8 0.039
Function Keys and Hot Keys

Direct Manupulation 3 0.015
Prompts 3 0.015
INTERACTION Feedback 10 0.049
Status Information 9 0.044
Error Management 4 0.019
On-line Help 3 0.015
A - 1.000
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<E 13>oME 71 Fdoz vhEA MeFd 3hH Icons and Symbols(0.053), Borders, Lines, and Arrows(0.053)
A FodlA, U ¥ g2 =g’ fFd did 559 €22 FoEUF AFH, duEd A HlA
HE/EHE B 4 9tk 74812 0] 2 Q = 9l= Icons and Symbolsol] A= H}<=3}
<#E PoAY Adet vus) & o, ‘== FHY A A deEbgAR UmA BRAAE dAdeR thEA
g3 gmW FAAE Color(0.063), Text(0.058), Color YEMES & 4 rh

Coding(0.058), Symbol Coding(0.058), Line Coding(0.058),

<E 14> ‘Box Fill-in &0 gt "@oie=

BIPIE : A2 g+ ¥ = 3 E A
A 53 Check &4
Character 12 0.052
Labels 13 0.056
Icons and Symbols 2 0.009
DISPLAY ELEMENTS Numeric data 13 0.056
Borders, Lines, and Arrows 7 0.030
Graphs
Color 12 0.052
Data Entry and Editing 8 0.034
Text 8 0.034
Forms 12 0.052
DISPLAY FORMAT Lists 4 0.017
Tables 9 0.039
Display Controls 5 0.022
Menu 9 0.039
Window Components 4 0.017
Window Type 3 0.013
WINDOWS Message Windows 3 0.013
Window States 2 0.009
Window Operation 5 0.022
Window Navigation 5 0.022
Color Coding 11 0.047
Symbol Coding 1 0.004
Size Coding 8 0.034
INFORMATION CODING Line Coding 5 0.022
Area Coding & 0.034
Text Coding 12 0.052
Flash Coding 8 0.034
Function Keys and Hot Keys 1 0.004
Direct Manupulation 5 0.022
Prompts 8 0.034
INTERACTION Feedback 11 0.047
Status Information 9 0.039
Error Management 6 0.026
On-line Help 3 0.013
A . 1.000
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g ALIFAE B F Uk <F oA A}
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