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Human Interface Modeling of Consumer Electronic
Products by Using the Object-Oriented Technique

A, AR, F=9

ABSTRACT

This paper suggests a data modeling scheme of human interface elements and their
properties for consumer electronic products. The human interface elements were
classified into three categories: individual, interaction and integration interface. The
representative properties of each interface element were identified, and modeled by using
the object-oriented technique.

The results of this study are expected to be used for expressing the user interface of
consumer electronic products. They are also expected to help understand the relationship
between the usability and the user interface elements of a product.
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2tk (2" 3 F=).

3. §M OIEHO|A 40| &Y 2

2 didMe 2He/MYe A AFrE o
Fog FH o) 249 A4S BAEY
o YL T HiYR mldoE AAsh=d A
45+ VCR, CD Player, Tape Player, DVD,
Video CD, Laser Disk Player, Mini Disk
Player %9 Player AE%3% Amplifier, Tuner
9 edemite AEFE HLoide B
A dZ F 4 vk a2 SA FAE AL

EAA A E¥ske 29A(Speaker)t BV
El(Monitor) B TV, Fhalgte] @lzk Se 2
A7ollA ALl= i,

3.1 F4 Jeidlo)x 2o B4 ¥4 Y

Fo Qo)A ko] EAS BN 93
Tyl 9 2L, AF #E AF A" A7
(Product Catalogue) ZA} 59 Wilo] W=
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AFr #HY  BHAMe M4 EF
(Standards), A4 A#(Design Guidelines), €l
Hoj& 9 E(Style Guides) 59 HRE =
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o 9tk “The control interface and
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accomplishing (Woodson et al, 1992).”
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ol & 7% W (Feedback)o] ¥HEA| 2
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o A7 A)A(Design Guidelines)& AES ¢
AQE o ofm QEHolAE ofgA) i
& AWE Agske J9EE 97 WE

A& A2 € 4+ Atk “Guidelines for
letters and numbers 1. Proper height
/width ratio 2. Proper stroke width 3.

goltt. t&9 2t g AF A4

Maximum figure-ground contrast 4.

E 1. HE(Knob) FHQIE{Ho|A 240 B g

Le FeolemojA 240 &M

o o

Shape (Z%)

2ok gk By} 3= 0F Shape Coding A<
FAAY G 2=t

Size (Z7])

A7) Uit Wt 3 PEo2 /54 Ee AF
9 #E wen

Material (4:A})

AHE A SR NP B 24 FFolrh

Color (24}

oF A%S) A AFINT AEAT BRI B2
ol

Level of protrusion (Z&%)

Body/Case?] ¥Hog E5H ALE Y6 ¥
7} gEolth

Polishing (€] #)a))

Eol 29 A 5o} Aol oe 97t 98
oI}

Surface treatment method (X% 2] ¥Y)

ZA7) £89] Az Pl hg Hrt FFolrk

Texture on rim surface (+33)

247] 399 FHd 74 oiRe 7529 Z5e
48 97t 950l

Contact surface feeling (H&EH =7)

=371 &9 FEWAH =ARE B 372 of
3 %7k $2);

Finger cleamess (& 933}

22718 4% & At O9f el o W 9%
ol

Feedback (3 =18)

24717} 354 we] =i tig Br} gsolct.

Resistance force (#3}2)

24 A EYSE g9 A7 o Bt 32
ol

Deadspace (AF53h

DA Qe 219 ofF B U Bt ¥
o,

Has Identifier (€A} 6-5-)

22719 dFshe Ed olgHe) F54% AT F
AES 9] A% %7t 5ol

Has Icon (o}o]E #-5)

=400 Yt HEE ooz st oY §
NES 97K 98 B2t PRIk
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Adquate overall size for the viewing
distance expected, etc. (Woodson et al,
1992)7  ©o|2HE FA Fojuf Fo ulg
(Height/Width Ratio), A&l F7|(Stroke
Width), A w79 oiHl  (Figure-
ground Contrast), #AH¢l =7)(Overall
Size) %°| Alphanumeric-Written F%
Aeimol~ 840 BHog EAHC
o QlEulo]l2 kY X E(Style Guides)T <)
Elgol2e] A} =7, T2 3E A7)
o} wfel tigt A< Algeltk dE ol
Thumb Wheel> £&% 9 Zo|(Length
of Arc), FA(Width), 5 ¥3KDirection
of Movement) 5ol <8} 9J¥o] AHE}
(Woodson et al,1992). o&°] H&d 2F
Avatol 2tg 7%, Thumb Wheel F% <1
Ejgo] 840] EHog MY 4 ot
A-AFE JejHo): FH FHEERNEHe
T8 =34 1F F9 Jeselx 849 §AE
o] &F3ck AF TR Hoke] #HH F&
Me 1zt 38 B E3eM oA g3 e
A, B9, AEY B4 5 B Foko AF Ay
& 7H AF NEAte] BN FEE F SlE
849 BASE E4819H
ZAE B AE AR 2AF RANNe F
9 Qe Hol: 8AF A)Z3) sked] Was 4
AHEHOAe s Jig F= B4, AW
ool Aol HEE Fe B TR B4 F
% 7|FS ARslel dAEez FH ¢HH o
2 Qa8 EAES FEEL

32 F4 oJejule]x 2o B4 £4 A4

oldellA ABE BA 4 &S FAHSE
Ak B AHode Ur F9 Qgesjolx 847}
el e BASE AR AXE st

vr F QEsejx g4 BF 2 2ol
A4 FEE 2k 49 A B A9
7 go] o P& F IS AHse A9l AL
£} 9439 ARE ZH3= Control Knob
o oA ARE Adl= Select Knob, F7}H4]
ARE 7% ZAS: Jog Dial 58 744 4=
E 4 9o o]gL NE FHihe BAo] x
Z} §8o| AF8HA Zke B4 vk

dzA, A £79 vrr} YA 7= 54
L UE {9 QJEEel2 249 B2 A
HAom, M2 g SAEE A% I £ 1
of At

4. FH QIEHOIA 240 S49|
4H XEN ZHE

re/mte AxAFA XEHA v FU
AEHolZ: 840 BAEL vl§ tekdle, 4%
7ol B dgiAlrt EAElng 93
A AATeEE EHo) Bylsalt) ueld, F4
AelFlo]: 849 BAEY T ¥ ATHAE
EEE & v A4 B8 AAF Hasi
9 cesolxe zdae ANE L
22 dloje EAo] wrgEofof gt
o A T <lEdolx QAEL VIEAL
2 AFH 72§ zeth
o FA ¢lEHolx 24E e N2 FE
H BN AEHoE 14 EAo] 2F
Heh.
o Fd QEHol~ 845 7| BE A#
BAZF EAg
o Ful cgmolx @49 EAHS 7H A
WA ZA g
o Fl QEHoA 840 EAHEL AL
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AAAE FEisolAe] ANAYH 2 97

o Fu QEHo)x 849 BAL A&HF
71, ARl 4 dRE ook gt

olgd BEAEE TdF /MY 43 Vg
3o o} dloly) Zd¥ 7Piol thE Hlw £4
< 53 /P A#E Ee ARSI ol F
OMT\(Object-oriented Modeling Technique)=
Y2 g 72E o83 tfkd B 7E
3, 2d WIS A g ¢ JdeH AR
Tz AdAFE FAlel @=th (Rumbaugh,
1991). Bt o} AMEAl o AR A=
S Taksle] B} dedt AE FelE A48
o) webd, Fd QdEEels 240 SAEe] #

—

Form fili-in
+ Control
» Display
= Loading Mechanism
+ Baody/Case
Help = Connection
—<4 + Menu
b X+ Form_fillin
Ba——Cx + Help
+ Message
Message r’—g «+ Interaction
<4+ Integration

Interaction ‘. —
Integration -

= 2g 7Ee B4 HIFo, OMT 71%-20]
3= Aol 7P AHAEE Aoz FAHJ

WA FA QdEse)lA~ 24AES e 59
d 2Y2(Class)Z A3 zH F9 Aeisjolx
L2447 EAES 48 &+ ok AEH 72
2 Z¥e A FA U RAES s
A% F#(Class Hierarchy)® HE=3, §2 ¢
Elflolx 8480 AR FEY FA4ES % B
$= A&A(nheritance) ) EeE FEE &
itk am, AEAgel o FU dgHelx
£49 2/5H 9 Fu JeHolx 24T
& Association®} Aggregation®] /o= EH

Connection F
Body/Case " e

o——J e
K rmrmm—
K iy
o- N
K
Display
O
‘ 1
=
e| Loading
Mechanism

Disc/Tape Machanism

1% 4. ME Fde 98 dd 2
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ok O A8 geE e FY QEH0s
249 EXES Specialized Domaing ©]-83}
FREY =3 2 F9H AeHel: R4S
HEY A2 AEn {A% 2d ¥A
(Schema Change)®] 7Fs3}7] W&o Qu]e/H|
e AFo] A2 FA eso}x aAE ¥F
3 € A 94 2de £AE 4+ o

oldit e BHEY o)f Bek ohjsl, OMTE
289 B dojeuo]29} HlojEolx B
2 Az el E8E B9, V1% B4, A
3} 5 & HR9 F7) B4 HHo] g F
ks el stk

e/t HAAAF A7), BAY), vld
o] §A4X], Body/Case, 92 ©XHConnection),
iy, s 949 & =2%(Help), WIAA T2
NEA Fo AeHols BEALd dF FY
QlEfslol, Z¥/ Tl oF Fa UgHo}A F
o2 FAEC AR H4 B A AAAF
£ et AFA/N Product) FHEE
A=y, g ARAF] X3k FH E#H e
2 94 ZY2E¥e] ‘[S_PART OF <ds
AZ olgdl i ARAFE BH/AE AE
B8 & Slth oHY AEH F9 JEiso2 &
&9 A FAZE 23 44 JeR) Jok HAE
A BAE 18§ A4 2d(Object Model)2 Al
|HR Bt R} AFS B9 842 AP
o FAH d8S 3kA "ok

£ dtdiMe gA dF® Fu QlEHe: &
4 25 s} Ax 2dg 7RG, 1 F
Aozl FA QEEe)A 2k P HED
uBe oigt AR 2dvkg A)slaat g

4.1 WE 71 Qlejdlo)x g 4o] AN vl
HE F3 QEHelA= ZAF Hd] o3
Push Button®# Tactile Buttonl & JFEEHEZ

OMT®] Super-class, Sub-class #AE o]&3}
o WES shie] FY2x2 4§ F Push
Button, Tactile Buttong 2zt W& ZFg29]
Sub-class® Aolatgict. &3, FH e}~
8490 EAS z+ Ze29 AttributeZ EAT
+ A% (3¥ 5 F=x).

E gi)2oE 2% Shape), 27)(Size), 44
(Material), %HColor), A& (Texture) 79 &
o] AttributeE Ao 1w, oj&2 F5A4
o} w2} Push Button® Tactile Buttono|®= =%
2498tk 22} Push Button® Tactile Button
2 HESRA 2= FF5E B4 o9dx 4z
THF BAE0) AYE "avl Qi dE £9,
Push Button®] 7§ 25A] WEo] A} Wafo
2 g9Ae A3 S3Yd e BrhE 99
w8 (Resistance Force), Displacement$] o]
Fo] Zejxlofol gt whd, Tactile Button®) 4
&9 de JEA ) AFHE 5 H)
3] 8 AEF A= 3FEF: 9, AA9 T Bt
ggo] At o2 Zzt Push Button¥}
Tactile Buttong 2t} 4413 B8 & 4 gIxE
7+ Y29 AttributeZ A} 37} A2Jsich

T}, vlEe] ARHeAE BMRthR dof
a2 A dig B4 we g Bl Brlsde
2 o)]ReE wEd oigt AA zgdo] $MHE
AL ohith &, WED A 2Y/FHY duF
Al AAG 1Pe 4 F8-g sl 84ES
Edo] =5 ¥Fejolop gty Iy 59 vEht
uig o), WES m=w el BA)7|(Status
Indicator), #lol&, olo|& & WEF FUA T}
82450] Association?] BAPLE @4Ho
k. o= Fold Byl it AF HMEES B}
szt & Ao 54 vlEe] sk mod
AEIRA7), olE, otl& Fo] 7 Hrisolo}
S Vel
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*  Viewing_angle
+ Shape

= Size

*  Num_of_colors
+ - Colors

+  Bightness

Other
Class

*  Understandability
« Uniqueness
= Consistency
* Representation_type

* Shape

» Size

= Material

+  Color

= Texture

+  i8_polished

« Surface_treatment_method
»  Contact_surface_feeling

» Contact_surface_area

* Contact_surface_shape

» Deadspace

= Feedback_mechanism

= Time_spent_before_activation

+ Type
+  Time_spent_to_activate
= Coding

= Has_status_indicator
*  Has_identifier

» Has_jicon

= Is_backlighted

A

Displacement

* Resistance_force
+ Length_of_Displacement

+ Has_boundary
= Touch_sensitivity

= While_pushing
+ After_pushing

+ Touch_area

a8 5. HE(Bution) FHCIE{H oA 200 HH 2E

42 V2 F9 qJejso) A 24:9) A Bdl

Ue Fi QJEsols 249 AMwde=
Control Knob, Select Knob, Jog Dial¢]
Sub-classZ AUH U7, LB P} ¥r}A
o8 FEe g8 2A253h= Association®] Ab
59, HE FH Esolx 249 ANwds
A 28 FeE 7RG (29 6 F=R).

5718 uhgt AR Ganged Knobd} wB A}
olo] #A FAlelth o8] e vrs} oA ¥
Ao THHEE Ganged Knobe 2t Y7L 714
© SAol9eE o sie] VBt dhie] Hre
ZW/ U B7E FA=oof e AT &
AEE 7Kt} o]8@ BAe “Knobs IS PART_
OF Ganged Knob” ¢ #AZ sjetd 4 glow]

olg o] s§9 WHE Ganged Knob Ale])
Aggregation® 2 FA1®T F3k Control Knob
Fej29 Select Knob Edj2o] %308 84
¥ SAES BEsP] 98 “Virtual Knob’® &
#2g MABACE Virtual Knob ot 42
3 7Y QdEsolA 9AF AR S} of
vzl A4 Td-E B G§3H0E JNEE] 9
3 =¥ 71 Sefolnt

oldol A WED WE FH QlEHo]x 849
B4 BEs Axwdd) s 4 714319
o} ol8} fARE WhHo R er]e/ulcle. AAAE
o] F4 UEHlo|2E TSR BE 74 84F
o dig ANRdHe] sbgdid, ol Fal Az}
AF] AR Hrkl Bad Fo <lE
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+  Num_of_ knobs »  Shape

= Distances_bet'n: knob_surface «  Size (Diameter)
+ Differences_in_-diameter_bet'n - Materal
_operated_and_adjacent_knobs Color
*  Haz_knob
- + Level_of protrusion
+ Is_polished

+  Has_identifier
*  Has_icon

+  Texture_on_rim. surface

+ Deadspace

+ Range_of_rotation

+ Feedback_mechanism
« Finger_Clearance

= Surface_treatmert_method

= Resistance_force (Torque)

= Contact_surface_feeling
¢ - Has_pointer

« Location

»  Has_finger_grip
= Is_backlighted

= Shape
« Length

* Width

= Representation_method
= Calor

Finger Grip

v Shape
+ depth
= Width
= Curvature_of_grip_side

= Armangement_of_grid
+  Num_of_scale_mark

+ Clearness_bet'n_ind
ax

= Color_contrast_bet'n
_index

+  Has_grid_identifier

= Has_grid

= Has_guide_ symbol

Guide symbol

+  Num_of_positions
+  Has_legend
« Distance_bet'n_positions

= Shape

+  Has_identifier
+  Location

+ Is_backlighted

a3 6. 1E(Knob) #

oj29) WA A 5AE ZAYY 4 Qck
OMT 714 Hegoan FA QEwHolx &
289 MdH Q@A 354, Aggregation,
Association 54 /NEET T8 FA3 FHE
& 1, HolgY A A7) FAoA veld F
S Hole FEA AN, WA 2 A gE
HIATA ol wiAE A AMEde 74
o] 7Fzdtgict 3 AAF dolguo)x 7
9l UniSQL-& 01%—3}04 Mg AEde 7
galo, dlole] @l ¥ 233 AT 2oVt €48
3] e BBt

= Has_guide_symbol
*  Shape_of top_surface

+. ' Texture_on_top_surface
+  Num_of_finger_tips
+  Size_of_finger_tip

+  Amrangement
+ Position_represent_method
= Has_legend_identifier
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