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ABSTRACT

Industrial design development methods and processes
have changed in accordance with Industrial Information
Age. These days, problems are created by existing
methods and evaluation of design value , all problems
concerned with time and finances sitaution have been

made a subject of discussion.

Development of design processes have been changed
by the development of problem recognition and solving
tools, and design technology have been replaced by
computer technology.

Thus, software design processes linking thoughtware
to hardware are used in the solution of design problems
with many parts. In this study, 3D Modeling s‘zlm.ples are
presented, 3D Modeling can realise ' Ideas' to '3Dimen—
tional Virtual Objects’.  These eoffect and value are able
to decisively influence the process of design problem

conference —evaluation —solution.

Processes of actual modeling and rendering are made
as follows.

By composition of simple 2D drawings and shaping
them into 3D objects, 3D solid models can be made.
To present effectiviey, we can make a sample model by
varying camera views,light sourses materials and colours
ete. This sample is evaluated by various composition,
methods and PERT(Program Evaluation and Review

Technique).

This concrete sample(tentative plan)is changed within
the CAD SYSTEM by design evaluation, and then
converted to flowchart of mass productive conception
through refined data. So, that tentative plan can be
conformed to design desire actually, to the utmost
degree. Finally, this design process can be proposed as

a new method in contrast with current methods.

The aim of this study is to suggest effective evaluation
methods of design outcome among many evaluating

elements.

korea society of design studies



=g 29

AAZ R Al2le] A oo me Adade] A iy
3 zAAE AW 280 g g2 Py UHE MR
o 2o dMe J)& WEEs sk YAt Ald F/A 4
& AR gen, BE NBH T2 AAHA A4
A5 AZHA HAc

gzl a2 Ade FAQAG ddsede =79 HA
of o3 e ¥IHE A, dAd daw2AJ AFE H
AE2AZ ZZEE g4 Holrke 43¢ A48 £+ doh

mpebx] , BEHQ A(Thought ware) 3 #AAAHQ A
(Hard ware)$ AAA7e AZE ¢o]3 tjzjel Lz HA7}
B BE9 (a9l BAE F3sH HAUh

ol B dFE AREHE T4 AFUAA ALGAAA o}o]
golg 349 7 488 A  gle 349 2438 5214
o2 FEY 4 Y& FUE AHEHE 3 AAded don, 9
Ede} 7hA e Al &4 g9-47k- A2 Aol glof 2
A g0z 4% 4 .

AAdNQ wdlyy Py L2 H2E vy Zo] o]fe] 7
2 gich

Hg o] =u Aeo F47 ol Wi dAed YAH A
£ F3lod 32449 £2= 29¢ AFste Aotk dzaHE ¢
ol7] $jated stdle}, =49, AQF, 44E& A¥std s Oz
QA AIES A Ho, o] AtE tgd W FAH
HE J3te] s F/HE + Atk

olZA THAoz UojF Ate2 xRl Hrto oM gl
@ ASAXH(CAD SYSTEM)2.Z §AAH, 449 zas
dolg g Ay side txig) £2$ AES YA HI,
gdxoz 23HE YAd 43 AU uF /‘]%lj"‘- AA
sE ol ' '

A% ol Al ZA2E & e i A2E AP
Bioz AN, oy 299 HrlaiolA 2&H 7HA B}

7} olRe] A 4 YES @ Aol B 2o 2ol A,

1-1. A8y

Ade) dANEe B Fde s gL =7 L
A A F43) dsia 9o

ARA a7} AlY) JlggEe] ARl AA - - A9
Tojoll oj2E FAH WE duF Aol

Anzte #oA4g gz Oald AlEed dig 24y
AFEE 7149 AMEH Ao wsE 258 5 A ¥

2 Afolde A93 ASALe AR Akele) FAH A
o5t APl 4L AFEz B

EA/ g0l YoIH 71E whde) AnEe Apd BA)AAA
&2 Eage A4 gAY ZAH AR dolH e @
AYojete thad BAL AYT YT,

a7 FAE A2 AdLel ek Ad dolg ) f35
o ugsl= Ty AART A Pdo) 1F 2 uFe 5
7

AFEEA 3349 2AY(AYA)L A

=] (2]
T REE YA B FRF AEA T Y7 gEoloh

inj

ool
fo
[
>
|
iy
ax

>
tad

tagl getoldEst gatd PR gle BEARREANA 24
Holn FAHoM, +AAYFH At PPz J9 ¥WB, A%
& golatA & F 7)ol 21 F242 d% grha stk

& AF LS Azt J1€e RPN AP L ¥4
Hom FAMe] A%E 4, E@st Urk

B Azbw g3 AAL 3xkd 2dYo) I3 4A 7E -
%9 3 glon, ol AAFY- AL LA-ARAY A Fe)

o2& F¢H AP=TEA FE3 HHsit

e, @9 QB AES Q5 WFY 334 2dF - AYdY
god, gl GatERel 2AH dge ¥ £ UEF =0

2 a7 9aa 2Hole} s
1-2. @7 WY % WY

dal ¥4 75 WHE olojel AAX, A, gl A
A =En Ze ey uhis 233 Ao osioq EAE &
et Aoz olol digk Al JMN % AL '3D STUDIO
g %alo gt AR

E a7 TAae daid BHES} ojojrjo] AR 9
gt EAE 349 o] 24(Dummy-Model)d Al7)11, 2
zdol spad WP AFH ot iH Al Pig
Fdse=d 238 72 A

FHEOH st 3R DA KA G OIDIKI IEN 2t G172 27



gepd 3349 dndl did 2A9 mae
=% AFH $4 =2a3 43san.

SRR Ak Aol Bt 3AY AR shas G
£¥o) % & A7 Wyl 9 glow), 37 W9 Age
che 2,

4u3 N2 4 2

1) 37494 A ¥3E(Wire frame,Surface,Solid model)
o) Az by

2) AL A9 shdlet o] A ulA= dF

3) YR did A4 digk B9 A7 AW A e

4) e8] FAg 2H9 AP Al vl o AT

ol ol et go] FAE v ez AHAAE ofd] o
ok Hujo] 7HEAS AgA e gAY FUigE o AL

oz FAY 5 Qou), ol daely AF B9 g

—AREARY] ol 2SS B gEAAS 9le 7R Y ¢
(RN

ATy FAe dAY did Zdo Az Al el
dom, ekt ANETE FHAY F USE B2 AS A

A 5 A FEshh

A, 3D MODELINGoIA 7]&9 A3} Mock—up&

535 d43 & de A7 akio] 7bs &) o)t

A, A - AAlA . 24d . 8244 9 Hrhed
& Oz A9 HEHEE HHE ¢ ok

A, tjatel £ (Presentation& Evaluation) A7 %
23] beaie], 2 A 208 29 7 ok

YA, 2t29 Dataszb AFE Bl Aol glo] thE &
Eob Zaldgold 2 oAkl JApEA -

o HAE 3 & F gle Jiks F4F

wilA UEE S8 R

o) @Fol AHER A2} Ajgke Thed} Atk
— PROGRAM : 3D Studio 4.0

CPU: Pentium 160

HARD: SCSI, 2.5Gb

RAM: 32Mb

VGA: 4MbWRAM, MGA Millinium

korea society of design studies

g :
AR 2-2. 3D LOFTER

. RHYS A% 20 2M

2 AlATE odF g enAES Ydste 2ge 24
of We AT AN ojnjx o) FAA BFH Yok,

48 enAE: ged o] Arad N 2dg 7
€% g,

1. 98 FAo]A1(HAND SETY ZEZF @4 3¢3)
94g Ao]A2(HAND SETY 7|+3 25 AHA st
3. wjg e AolA(HEY)

1. LCDAIZ]¥ 5. LCDYSE$ 6. LCDA#

7. JER} 2, 4 8. 7]l 2B AES

o

393)

9

)

oX,
rlo

& g& AFE Z2ae 23 Azt ojstd
A

@ 2D SHAPER; zt 2B AES HUL AelE Alztgi)

® 3D LOFTER; 2D ShaperdlA A&d 3L A7
o], o], 54 Azith

@ 3D EDITOR; YAzt 2B AES Z3(F4, 80,89, 7]
7}elle}e}

%

AR

{‘.ﬂ e
oﬂ.
O_u

P

Ete] way)Ete shte 9dd 2ds FEAIIN,
x9S dstedz AX g




AR 2-1,200ME ER 94 Z2A2E dehia o
¢ #4te] #AL 3D Editor§ E3lo EAl 279 wd& =
Aeto] Ax AEAET YYo= T4, oo el g W
# seieh, AYZ 5 FARES I

olg® Ze 249 i A ME A8A 4E ¥
8¢ Bt FAHCR 24y d9E 4% AW+ U= 8

o] 51 gk

A&} users) AlAH 24 #gFazt
system components) | (environmental
Fdi gkt components)
el jEle] B Y=L
B.4%4 - adgg 3 [dud
A7
Al JlE ojx}o] 2 9l(design factors)
(system
functions)

Ergool 2% 73
g9 4

Bri(body)d 279+ F, Yl
viEej 2] @ o] AFR g4

Arga} 7]

(user functions)

22 7% anE
DE TR
SRR
g g,

29l 2 9l(design factors)

—Body & Grip 7% (Zot&d #214)
—Button 2] E&—F24]

~Foier s <ty HeEAd

—olg 9 fo]A

Ex2-1. dagl

g A% At FEY 1

Al-& 2} users)

s FRHE ¥

Alzd 24 #gFas

(system components) {{environmental
components)

% - F87] key¥ E,

WEj 2 o Qe Ad

tjz}9l R9l(design factors)

(user functions)

told BjEL ¥
a2}

F3E Wt

% - Fu718 €9
AZ1vE 210 4
el &<l
a2 A At

Azd 7)E
(system
functions)
cholgd BEY HA9 e
Toldg ¥& %879 3
232 w4y A7ws A2t 75,99
Wol &dT
ANgoz a3,
o2 (A 3)
Al B2} 75 a9 R 9l(design factors)

ol HEQ] A% WYY

4 -89 Fuags

F - 879 AAEA e §84
Arlge 7%

ALgr ol g %4

7159 gl Es A 715y
9]

S¥2-2. izl

Meg A ALEA FEY 2

.42 29 Y4 TRqA0) BHUY
3-1. 2D SHAPER X% 213

eave - T -

A 3-1. 2D SHAPERY Az
2D Shaper #Wold @ ¢ ol Status Line &2 T
Bdoz o]58 F & WHAY 7E dE BHo £ +8
¢ 4 e W9 elolo] Atk LEF duols Wy Y
ol 2lo] 2D Shaperdd =FE& Azsta FHFel] EAE
HyY ¢ a, 2EF &Yl Icon Panelol 9t stdtol
£ Prompt Lineo| glol A#€ Algs} A Abgol i) &
Aot

Snap Spacing:
x: TV ORI 2 00T
Grid §

it i

5 o Y

Extont Start: -

AR 3-2 PAEsd A4S d9 =3
® 2D-Shaperdl4 Drawing Aids® snap,.grid 8 2a2%
59 ¢ 2Adld 8L Adshed B gl 4 itk

B EAY snap@ griddkE I 0.5 AU
® oA tEaAEE EME YHo AHd e 44149,
g, 0z o BFES Jlg AYEFE T Cellular
Phone (0|8t C—Phone)d) 7|23 & th5o] ®oth

@® 3D-Lofterd Deform Fito}4 mesh@t& Z= 3314 &
A8 957 Y8k 2D—ShaperalA Uutg 2L Assign A A
3D~Lofter2 gzick oluf 2419 front,side,rear viewol
A B BE 4z AFed.

® HA4 A, oF Sof AEd TUEHE 23U 1¥F
& 2Do)A Text5o BH& MR8 Azt & 3D-Editor
9] Create/ Object/Get Shapeo® w2 &£¥E F k.

NS0 Qs 3Xi D2 HAAD Bl 010K &0 et o2 29



3-2. 3D LOFTERH]E.‘ 3y

0pt1mx~atzon
Ueld Uertices
Path Deta11
ShapeJDetaz

A}A 3-3. 3D LOFTER

l
L.
|
e
.
|
i
i
1

9D-Shapero]A 44" 9ade goloh W, X8 ¥od ARIZ- OBJECT LOFTING CONTROLS
o 3zt 2vd2 ghET

3D-Studio® Esd 33 ZAE e 9@ dutddl @ Object/Make & 4% 3D-Mesh object& A4t ¥
e eyt gk =d 98 3D-Mash object® 4Asl7] #43hM Object
@ 2D—ShaperojA A% Shape & 7}A &0 Lofting Controls ezt ztztel g4 & Mea] Fojol
@ 7% Z(path) & %8t % Waolt gol& A et

i
I

3
g e e e

Preuxcu Cowtrola

Path Detail: [ Low
".§hape>Detai1: “Low

" Tween | Contour

|Preu:eu Cancel

AlM3-4. PREVIEW CONTROLS

© 2D-Shaperold 950 Y24§ Y¥ 3D-LofterZ &
2127 98 Shapes/Get/Shaper& AHg@th FAd 3L &
A9 top,front,side viewd Z77F 32M Al H&E %o}
of gtk Aojth A=Ag HAAY view 4HY AQ7

o ute} Zaje] wofo] 2bAd] deta 4 alth 3D—EditordlAlE 718X 3249 24(Box,Torus, Tube
@ Deform FitdlA x,v,z% Beael 249 9e 22 28 $)$ AW 3D-Lofterdld 443 2dge olRe ¥
ot s 2 4 ok FAHCE 3D-Editor7} she A} e 249l
® 3D-Loftero]d 9E 2 A1 3D—Editorol object  SAME M Asto] T EAM2 whEth £ Ldo A
2 LSRN el dFH LS e Ma e Ay w el ddulighyCamerad BAeba LW £9¢

St} 3D -Lofterdldes Aalz |@e AAdaix 9 ke A 5 ol
MM s objectd Bog ulel #AFF FAY F 9 ojgl addel #AL AH objecto] materials,light.camera

o
finl
lo
B
L
-
2
RS
8"
]
4]
o
o
)
3.
ju}
L3
3
n
[
o
—
w
3
8]
m
g}
—
o
ok,
e

korea sociely of design studies



3-4. CAMERA, LIGHTUH

Carera Definition
| fnaed

Cerery: [ORNINe!

Stochk Lences

‘Lenc
Lol

Culeulate
Foll: ] deg

Show Cone: On Off Cancol

a9 3—~7. CAMERA DEFINITION

449 28 SA4YeE(perspective view)2 ¥7] 84
camera® A7} Basith o P g ARad FAe fdae
AAellX vk + dx, ZH9 437 2AY § U
camerag 2, #¥ 4 U F7HA9 F¥E 71X 2 glon
e ge J15Edl U :

© Camerad EEE 4 Ho Camera® 4 ¥t}

® Camerad HAE JFAAM N2 & FdE dzdy).

©® Camerad29] 74 349 3=, Az §& 4%

® Camera Viewport& 843 AAA Camerad #¥sld
ol Roll,Fov & ™A 93N F e 9ot o] 33
€ AH8-3td A4 E Camera& %31 Createms} 2L o3}
A2 ¥ 3d)7t Jehde

Hotcpot: ' " | Falloff.’ .
Kultiplier
Fon” I

! ‘Cast” Shadows [T Show Cone | Atteénuate

st Shadows . Exclude
Adjust

Type: [“Rectangle ~ ["Projector

Global [T circte { " [Tovershoot

[T, [Concel”

3% 3-8. SPOT LIGHT DEFINITION
3Editor—LightE Light& 44 . AANAFG, 4459 ¢}
T Light& 2 B3ysiq @], 44 71558 WANA Fed)
o]AL Light/Adjustdold +8% 4 dt. T Move,
Place hilite,Hot spotFalloff 9 9WHdg Aldaiq
Lightd] 14 o3 #do 4elg AHAFT Omni Light
2k2 ABAAI71E Light DefinitionolA R
*G-B, H-L-8, Light Name% %9 A& Axg} &
- 8Rs7] A8l Light/Adjust P& AHgsted ozlqe
%1289 Omni,Spot Light#g& 2% A% FQo. =
Lightoll A& Eolgr] 93] 9 ¥HoM R-G - Ba e 23
=

¢ Spot Light&

IV. STILL RENDERING o] 2% IMAGE
COORDINATION
4-1. Qa2 HBIks Y 4%

71& Z2adyeld BE 7Hsd AL AEdAR), A%, A
gel, , AR F 7Iet Bobg dREA FHAY £748 AT
T glen, B dA79 o] He Az A aA(EY2E,
g5 78 )& FA2= H8Uhed A AFE 748 2o

[ N
Current Materjal [~

N Saaple
12-Sided i¥ire . i Sphere

S R Tvrree P Cube
‘L Specular ! :

-3 _ _ Backgroun
- - | Black

o
Highlight

Flet Gauraud Phong Metal
1t T LT Diffuse

Pattern

Clear Se
Fole jnfe
View Tes,e

. futs Pat

. 4 N
Chininecs ‘ Render Las!

Self fllu

>unvuvuu
Gvuuuvaunn

s Render Saeple

A4 -1, MATERIAL Azputx

AR g Agrde o 2& 252 Athd.
- W #dQ9l; ambient diffuse,specular
shininess. shin. strength, transparency.
trans. falloff, reflect. blur, self. illum
- Aa@d 29 R.G.B, HL.S
- APHA a9, textt.Jrel,‘Z, opacity, bump, specular,
v shininess, self illum, reflection
i ARZol Ak 2ol of2iaQlee] @O A2 AALE T
e 4 Qlov, daelde dsuz A%, ¥8¢ 4 Yok

AF4 -2 3o d2d 43T

N=0 OISt 312 PR MIAAD S OINIK HE0 26t Gl 31



4-2. TiEle| CIZE Eps

2 A7 geAs aARe} dga Zo] FA4HI o
AgZEY 534, LCDAZIE,HEF} 24 UFd dage
AA) oA E thgsA T

ofefe] BE T T2EAFPEAL VR oA, dHolH g7
Aaks & 28 49 2iges JA do

glolg] ¢1z};Shininess,Shin. Strength, Transparency,
‘Trans.Falloff,Reflect.Blur,Self IMum.

Shininess: 50
Shin.Strength: 87
Reflect.Blur: 16

Shininess: 46
Shin.Strength: 73
Reflect.Blur: 32

Shininess: 0
Shin.Strength: 0

Shininess: 71
Shin.Strength: 93
Transparency: 9
Trans.Falloff: 2
Reflect.Blur: 91
Self Illum.: 44

Shininess: 46
Shin.Strength: 73
Reflect.Blur: 32

Shininess:5
Shin.Strength:24

Shininess: 5
Shin.Strength: 24

Shininess: 87
Shin.Strength: 98

A4 -3, A48 AAZ @3 ol g vlaxs

ARa-3e AQ4-20149) AdRF 8HE A= A
o W) zAo G2 gL
5 67 #2e AARom AFTA ATl HFRE A
A@ Ade Rdsh=e 489 dolHge 2u god), 4z

Jeh) w2 slauk

B 5zo] elgk Akl Ae s A vehha

V. BNE #GY 29 RUW y2 A7

Vel el Aol dg AT ofehe) AT 2o] thopet o
A9 s FAsT Uk

2 AaTlse 84 Bdo] i EA(4EY )& 2 A
29 4492 Fased 248 F1 Ao

4249 ADEL okdg 2ol B AP, A4, AAAx,
W%, 7lEke) A shA AlgE W, AEse) WA 2 5 9l
o.
Ay 92 xse) AFY doldo] tig v AEFEL o
o 67 RelB2 HobAA Bkonl, Aol 2ol Y A
of i TroFg FAmE TR0l — AR - AHE Al A A7}
A w R golahl Bk
adey dzans fad 48T 894, LCDAYIEHE
o 2ol O Hale A olulAE ol TA R

7,

AR5-1. AREY dri=A

®Objects:40 ®Lights:12
®Vertices:91039 #Cameras:3

®Faces: 142080 @®Last Render Time: 982x

€Objects:39
®Vertices:91039
®Faces: 142080

®Lights:12
®Cameras:3
®Last Render Time: 14

Mz
Do
P

Korea society of design studies




A 5-3, AFEd AYIC

$0Objects:39 @®Lights:9 #0bjects:40 &®Lights:13
¥ Vertices:81039 &Cameras:3 ®Vertices:91039 4Cameras:3
®Faces:142080 ®Last Render Time:24¥30% ®Faces:142080 #Last Render Time: 914X

NR5-7. ARed AGIG

54, AREE DD

40bjects:39 #Lights:13 40Objects:40 &¥Lights:13
®Vertices:91039 #Cameras:3 ¥ Vertices:91039 &#Cameras:3
®Faces:142080 ‘4@Last Render Time: 20152 ®Faces: 142080 #Last Render Time: 9%

AR5-5. Ated AUUE A58, 42D APPH

#0Objects:40 ®Lights:13 #Objects:40 ®Lights:13
®Vertices: 91039 ®Cameras:3 &®Vertices:91039 &#Cameras:3
®Faces:142080 ®Last Render Time: 6¥48% @®Faces:142080 ®Last Render Time: 98562

FHCON OBt 31 DEE MM it OBIAI SE0) st o2 33



olsh 2ol A2 sl mdo] taaA drj @
27} the 49e dolHE 2u o, A
2 A9 2A9 ARE 492 5 YAt

g, ofojrjo] AAA ojF< Real Time Simulationo] 4
9% IYY A9 N FH g g AT a8 B

ol =8 HE & 7lede] stk

i

PROGRAM : 3D Studio 4.0

CPU: Pentium 160

HARD: SCSI, 2.5Gb

RAM: 32Mb

— VGA: 4MbWRAM, MGA Millinium

l

Vi, @&

Arqleiatel At Aol gloja] stgfsel & TAlw TR
@ol AbAjs) olek Tkl A QAo MREH HE F3-AlE-
dufel] oj2E A Q] Ang Alglg FFo) Hestal Al

AEE AL

T4

29 wAE IYAT AT, B4 A2 WAL AuA Aol
e Mze agl A2 W Aok whel AL Agso)aol @
.

¥ g7 339 Ragn AdYe) ¥ ddddozA, 7|

2 ARl Zealze] ZFR0A 4 Qi PRE ofolde] 24

3] - Ar g - Al Ef&—%‘d — A3 Azl o=

=4

Ao, FyA olalsh AR B EA PLe FA Asah o

REE

om Be FA/Y B ARYANAE AFIAY A

o] A dHo)] de F24E 27T o, dAHoR &
S A eE Hdshe WA AR el distel i
& BEo] AYE 2T Atk MU AFel g ZR Az
7134 A7F

9
O‘r“

29 e AL W F92 dFE Rl gle
thpolth

olgd @A BAls 2T g AL P ezs
x3, e bsdE
N, AAA 24T
A Fa ek

A=A

AFY AvPe 71&9 ol vt 27 RS

o e gat AE Fold Azel AR

Aggs AAER ge ads A F e Fold 9

2E dedelr A% F e ALY LR 22
AAelA 2% dolHe &4 AFH 23F Fo

korea sogiety of design studies

1
71& AYY w9 Az AR s
g7 me)Aelold Wie) el e 7

o gusiAR® A4, 1% X2aE 4] AP LA
o) 2ol Q.

2P} AdHoz 33 4 ol FEAQ anRy @
So| s 339 29YE FAY 4 Yk d%o] NEY 2
Azlsh Ao, HrlzdReld BHe) YE FRAAE
RgsA valF & drke Aol

A tAd e gl AAE, ofojr]o] LAX, Ay
4, ZejAdgoldo ol2r|7tA e RE HAo] HFY 8
Aoz FgrHe] At Be Axje} wefe) Azspot o] Fol A
F & Aotk

upebd] Ao el vhia g ofe] Az onj
7} B AEY tode ARdor Be apEstd 29 A
of & olghy paetA | oloR dnkdv

w5, Yol — Aikat—opAlY A7A- AR Al o2 '
T AR e dARelA Agtetn e 2
gayoz o A%g ATE 5+ A Hoiof &, U4 AR

Adsloll g 4 ools ARE ARF HbiorA g Bl 2
O

1. 8. AFGAAe CAD ] g A7, Fdistn
Adedrleuiste AR EE. 1992
il

2. WA AFET S8 AFDAQ Abbgl BT A7,
gobeidti A A uiehel, 1994,
3. AARL CADo) 9@ AFECA] el Be @,

Zoigtn gt AabtelEE, 1994.
4. BHAHE obstdlul. 3D STUDIO 4.0, BAZ% B
9, 1994,
COARIE A7 @ oAkl B3], 1996, Vol 12,13,14,
15.
6. 97t 1~7493%, 1996,
7. CAD & 2382 (F)A=A 22, 1996 5~74
3.
8. 97 CAD/CAM. CAD/CAMA}L1996
9. 3D STUDIO. Autodesk Inc. September 8, 1994.
10. Dick Powell. PRESENTATION TECHNIQUES.
Macdonald Orbis, 1985.
11. Joe Dolce. Product Design 5, PBC
INTERNATIONAL Inc. ,1992.

[$2]




