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— Cognitive Analysis and Evaluation of Product
using Task Action Grammar -

ABSTRACT

The complexity and consistency are important factors that affect human information processing
in use of product In this study, complexity and consistency of product(remote controller) are
measured by Task Action Grammar(TAG) model. Also, new design alternative of the user interface
is presented and evaluated. The results show that the consistent system and the good
correspondence between hierarchical structure of system and user’s mental model lead to the
reduction of errors and enhanced user’s performance.
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PP &gl AME Uth E, &L AHEEe APd: dAEVGHLE J1E 2FAFHE AHEE
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Table 1. Design Factors of Remote Control
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o & Eo] MS-DOSAA <E 2>¢] o Bl AL A shrte] AFnl2 9484 glon, Fo
A FPe Qo RHE FYHE PFL £33 A% F27vke & Zeo] TALSE Q).
Task[Old, New, Oldchange?] := name[Old, New, Oldchange?] + partl[Old] + part2[New]

ol$tze] AHEAE 7 WPl YL w2 VYA ¥ AYez FEH HIY P F =&}
Btipe] 251nlg 4314 .

Table 2. Commands in MS-DOS

MS-DOSelq ALEH = PHeo] MS-DOSH A AR+ HBols] Y B4 =4 ]
COPY <oldfile><newfile> Copy file { Old=file, New=file, Oldchange?=no }
REN <oldfile> <newfile> Rename file { Old=file, New=file, Oldchange?=yes }
DISKCOPY <olddrive><newdrive> Copy disk { Old=disk, New=disk, Oldchange?=no }
DELETE <oldfile> Delete file { Old=file, New=null, Oldchange?=yes }
0ld = {file, disk, null}, New = {file, disk, null}, Oldchange? = {yes, no}
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TAGE o] £% UAAFH BHL £ ol AHAL E&317] 3o 71&9 ARZO2 SA}Y
CT-2934A Za 2#uAg AL K93 BENE& F937) oA 71& AEY feature setd
feature co-occurrence rule® Ao 3d b At}

1) feature set

unit = picture/sound/f-set/menu/Al-picture/AI-sound/channel/volume

class = contrast/bright/sharpness/color/tint/bass/treble/surround/TV-CATV/sleep/mts mode
/surround/time set/on time/off time/favoriate/standard/theater/movie/music

value = 1/2/.../30/TV/CATV/monaural/secondary/stereo/stadium/hall/off/10/20/.../80

effect = up/down

extent = any

2) feature co-occurrence rule

if unit=picture then class=contrast/bright/sharpness/color/tint
if unit=sound then class=bass/treble/balance/surround

if unit=f-set then class=TV-CATV/sleep/surround

if unit~menu then class=time set/on time/off time

if unit=Al~picture then class=favoriate/standard/theater

if unit=Al-sound then class=favoriate/standard/movie/music

if class=contrast/bright/sharpness/color/tint then value=1/2/.../30
if class=bass/treble/balance/surround then value=1/2/.../30

if class=TV-CATYV then value=TV/CATV

if class=mts mode then value=monaural/secondary/stereo

if class=sleep then value=off/10/20/.../90

if class=surround then value=off/monaural/stadium/hall
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Z} unitel o QW APES AA(dictionary of simple tasks)E w2 ALHE F4& ¢S 4
I g £PUS Aon, 4 A(task)e Y &F27)vH(rule schema)d =&Y &3} Ao

1) "change picture mode”, "change sound mode”, "change f-set mode”, “change menu”
T[ unit=picture/sound/f-set/menu, class=any*, value=any", effect=up/down, extend=any ]
:= select-mode [ unit=picture/sound/f-set/menu ]
+ select-class [ unit=picture/sound/f-set/menu, class=any” ]
+ change—value [ unit=picture/sound/f-set/menu, class=any®, value=any®,
effect=up/down, extend=any ]
2) "change Al-picture mode”, "change Al-sound mode”
T [ unit=Al-picture/AI-sound , class=any" ]
= select-mode [ unit=AI-picture/Al-sound ]
+ select-class [ unit= Al-picture/Al-sound , class=any" ]

3) "change volume”, "change channel”
T [ uint=channel/volume, effect=up/down, extend=any ]
:= change [ uint=channel/volume, effect=up/down, extend=any ]

Z Fle] @ £2A(subtask)] & 270t G834 Zo] 24ES Utk

select-mode [ unit=picture/sound/f-set/menu/Al-picture/Al-sound ]

select-class [ unit=picture/sound/f-set, class=any" ] = PUSH("p-mode”/"s=mode”/"f-set”)
select-class [ unit=menu, class=any" ] = PUSH("1")[PUSH("2")|PUSH("3")

change-value [ unit=picture/sound/f-set, class=any", value=any®, effect=up/down, extend=any ]

select—class [ unit=Al-picture/AI-sound, class=any" ] = PUSH("p-std"/"s-std")"
change [ uint=channel/volume, effect=up/down, extend=any }

He EHE B3 V1S JEEY EAAEL SGEF U AA, V1€ d2E2L YA unite] ¥
A7te) w2} “"select=class”®] Z¢ FAPYPe] BHAAT. ol AHEANA FYE AAYANE ETFEHR
A%l BN FH) FRPPL €9 Hof e oA L Fo wFHA o] AAEL e Aoz
EHYS, A=F o dehd WwEdE &7 dUE J1%e F7N/AL: WELR FYda, 54 9
7o Age A ol HES AHEHES ¥t o] AALL AYE F& FYH ok R

A, 71€ FYEIAE 53 %E FW/EE: A 409 HEGME FA, £F T, v
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FHAE @k o] F¥ Aol £F& =AY AHYHE AdR=9 FFREF HYE A9 ¥
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22 ¥Ax A¥ o] MESE FTEY A 33, HRIL IYEW 7PE F27) AL - 94X
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KAHEL ol &3 '9€'& YHVF 'add’WES FHML ‘UL YHEF U F, ‘add'WE0} 7
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B o] "Press add/erase”@he PR7} AFHU, HES CFULEE 1 7T E Hgs e A
£ olaY ARyt oA g& Acth EF dBAY FAANA B o] BEL A4 AgY ‘A
' BEo] 3= FlvH &7 giE] ‘M 'BECR 'add’¥ €Y 7% dASF gR el

YA, 'channel-up/down’'BiE& ©lv| 715 0] g A3ty o]Fel AHEHY, 7IYHX ¥ A
2 717 e £AVNES ALt A7) EA7 k. WEY AU|7t ol £AFE YHEIII)
OFA, AR FHWES /Y He BEY AVE 5 U T8 AR FE4T AdY &
Ag 718l 3, AMENlEY v AXse @Ho] UFE BT AF ARHIEY & £AVES 9
e YR =7|E YAHoz EYF Yz, ARHoZ J&og FId AR A2 HEF UL
Relty. a#;MH ‘FI/ALR HE o] 71%E e Aol YVAYY FWAAN HPmz, ‘Fi1/3
A'HEE T 2934 olu 7198 AME2 &AL, o] gL AL ¥Fu Jow FdAR Fil/
#FL2EE AT

gAA, 71& S2& AFTE7 AleAe] de 2 (mental mode)H H{Ex @t F, AA
R AFTAANN EAFD) X X3 AlgA AR HAge ezt UG JEBE
of, 3IAR=F FF T =(standard mode)2 HAslE BF AHEALE ©] 7]1%°] ‘p-mode’HES) YEX
p-std’HEo] QA WEIRA FEEF U ole AEAS AFLE AIRSEAN FE QA EREE
ZF7kM .

AR, NE YRZAHNE HES olgHoz I HE e 7¥ & d&37] o¥Y WA HE
olgwHez 11 ANFE& &S Aojok i, HECEY vie VI L AL FYPHEZ FHA A}
£29 QABREF LAl & 8o SR

548 R 2% £4

g e A A2de EAEE AH2, olHY EAFE FTHIHI A3 RAA ARE AL
HAd. e AYE B4 AFHaA e AL A F/HA ol A, B AU A2€o] A%
49 LF8& €4Fd €A, A2d9 FHLL EASte AFTEI AHEAY W ZE(mental
model)o] H-#s A A&AS] L F{7F FAET TA LEHE YBAPUE A2dole AL od ¥AE
F4% 9 WF(action)o] YRAUTE AL Yy, A2 AFFx7 Ao 2a e dE &
23 2EE dodlE 2 A FYAN 27E ALTUL £

Agel UA 71E HGEEY 7T € FASA T ABHIEHS A2 AUdE JRIY 7eE
FAFEA S AgdClHE ARHAG. 2 gl T.VA Algste AEHI R7HA] AYE 4
A3 F7HA AlgAIE AN ZF AU

SAte HARE ZEEHY AEHOIHE 639 AAYAI A¥E #AxR, A= AdD 2L 834
JAYAZE 483t A8 $i e AR FYPsiod Hdo] 2P AF Yehd, EAE g Al
Z HESE F23 AYE FPA I AT A& FYHT YA FE BEL =EY. 449
ANgdolHe BEL F2W 1 HESY cl&F FII AZe] /ST ¥ HAFAE @AY A8
HolHtE AU A2, vLE N3 2 P v dPAE F /A AEHoHE =¥ A¥HAG. 4
¥ Fo FolNEe BRE ARE ZEEI7L o7 Fol AMEHAE AYE 1Y, 49 LZEY
o] TP EAAR 1A, 293 FYP}E Y] HEE o)HHA RI}e At 2F A4
Wate ez dRHAST

Z4 48E T8 FH HAFATT AAE ZAFHA A LFo Y E4o] <E 3> AR S
Aol AFEE SRl 33, AUE AEE FEEUE NRol# 33U SAY YRE ZEE A 4o
He oF& 893t ohd e A7FA 9UdE 7EXAC 4398s U

AA, A9 d@de] glg 7AW} AL F2 SR 3, SR 9 ToA Lot Aeln ol
i 5ol §ol ALW 2RE T HHE ¥ AL ‘olF e YL FAHE WES
o] A%y 27 Wi T} EAlH. o] FfE A Mg sfojdw SUAPAS EFL
EOIAY BRe HES, AdAe AdL MYdes HES F2/7HA & 4%l YA Br) o)
€ HEY EYo] BAER Ho|7] HEY dojue Aoz HAE EL FAUS A ygs
FAA HE HEted AEES AdE AdNE Rt g5 U
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A, R A3d T2t AN A8 g AHA FEo2H TAFE LFoIT.
o] £F 2 SR 13, SR 14 1% ®e #AdelAq dehted, o128 efE IA f-setd] Ee A
E BuRs gol Agel 7dEA g $Fo] SAsE AEE, FUFEC] ¥ APYE FEHA
gtolr A7le A% v EolFe]l FECZ APPL A, f-setd} p-std T3 ol A7 YE olEA A
4 9] F3E Aoz RYY

A, 99 A4 483 YAl TF £ QAN vuy ¥ FH A Rz HE
& 53 4 AgFos Y MEL FEUER gt A2 o)A F2 YA 57 (anthropometry)

Table 3. Analysis of Errors =( )
A A% ALt Al2d S4H¢ HlRE FEEY
1119 AR A NR 1: #9454 A3/ ELSR 1: &/ &
dE¥ FE2& AL @)
2. 364 AL 7|YA7IA1L NR 20 E¥asA 7w EL 2SR 22 BEAFA f-setol} W ES
= 3% (2 FE2E A @
3. Contrast@t® F7HA71AMLNR 3 27/ 81§ SR 3: WlFHEclY BEBHES o83
o Z7} AINHE AL 2
4. Volume® 71471412 |NR 4 2.7/ S8 SR 4: s-mode'} mode-upHl €€ EFX
27 AR AL Q)
5. bassit® E7FNFIAIS. NR &5 E¥L3A HEY8EL ¥2 SR 5 oF A+
= 3% Q
6. 119 AYE 719A71A1e NR 6: #4a#8A HFvlEL ¥2SR 6 BEASA f-setel WFHES
=3+ F2e 3%
7. Volume®& FAAI71A]L |NR 7: L§F81% SR 7: 25 &
8 HHUpcy orcz 4HNR & LFRULS SR 8: p-model} f-set¥|EL F& A%
AL 3
9. Shapness& FAA7IAL [NR 9 W78 E 4 MW EL|SR 9 p-modeHES WEoz YL
Fa2e AL (2 Ad# ot =9 mode-upH EE Al4(4)
10. Treble® F7tA71AL |NR 10: L HU& SR 10: &5 ¢
11. 36W A= AL NR 11: 2 12 SR 11: 2§/ &
12, AArE 36W AdL AANR 122 2R8sA AFHEL FSR 12 &F RS
A7V AL 2 A% (2
13 &%= E JIYZ=2NR 13 2/ & SR 13: p-mode, s-mode, p-std, f-set¥
AR AL ES ¥E2E= 3% @
14 84 ML 1994. 02. 15.NR 14: £ F /1% SR 14: p-mode, s—mode, p-std, s—std¥
09:30 PMo 2 TFAL EL FE2E 3% @
15. sj=Zolz2%t &4 FHANR 15 &F R SR 15: p-mode, s-mode, p-std, ¥}
X ES FEE A+ @
16. SLEEP time® 30222 NR 16: &7 & SR 16: p-mode, s-mode, p-std, f-set¥]
ZAEFAL EL ¥EE AT @
17. 3drpcE8 FEYS2INR IT: &7 9 SR 17: p-mode, s-mode, f-set, 73
AL EL FEE AT @
18, #@3ojg} 9FolE FAINR 18 7% & SR 18 p-mode, s-mode, p-std, "9
o E2A AL EZ 2 4% ()
19. e8y¥cgE JHFTSZNR 19 & F e SR 19: p-mode, p-std, f-set, FHE
AR L 2 FEE AL Q)
)

A @A Aol Ne Rt AT AREF FAA YTAUE N2d9 AE2 o7& gdT 3
ow, Al2de] FHRAZ EAse AFTFEV} ALAY W8 2Ad3 2PHd AP e B
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A2%0E AL g5 AU
6. E9 9 A&

H AgEFAA BRol AL A2d FHFA 7] AYEANAH 2757 EAHAE Tz Jd
A9 {7 A A71A G A ¥, J1EY SALY AL FWRE AR AL 2 {7 24
e ALR Hol €A At YL ¢y A%E Fdu B4 U ¥ J1E9 SAY A B
< WEL A o ' YA FLdE FPEXN 22X, g AHEAEL Fold dFrdL & ¢
ouA ¢g B olyst EJ Roje 7% HE wteHA FEH ARDE =4 dAae gz
AZEA geve AS ZAEHE A FAYdA dBALR 98 FFY F AA A2de B
Fxg 3A F2ANYGE AL 44 U

Ay Alado] Aol Adugy 2 Folg FAPlA LFINR DB Hojd HAYAs}F §
AU E A4S JYoczA 54 273 WA G Aoz Hel Q=L A2dE A7) 9%
BFEHY HFolg F AT F M2 A2dL A8 Jdd 4% o EL =7A% & H$39
e AL EE off BFE AHENANE 44 L7l &893 ], 7[E9 SAle AL B
g ZAdolA f4A st =3 B A4S FP3A Ay wEoz AP qEFER & dojy
A FS& U

QiR oz AFE AMES=d o] U ARANFY FHE FE FAT K908 Ag B
F = (complexity)$} Y#A(consistency)°ol Jed, & AFdME AAH ¥4 PyF9 49 TAG
23L REded AFGERE SEEY)Y BRXEe 4@94F A2 2APezA B HAG A
2} QlElsol 28] AALE AT FHIEIATE BEHAOR, dBAUE A2dL A& B9 A
29 AFTFE7} ALgas A Tl BFPes A% A5 2 {3 2A Fo)a FYEE LS4
A3t
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