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nHgd o8] AYPHe= Aoz HAYE F Jon, EA=,
LCD gEge A FolS AL & e AT XYL
gelstck AAz, A4 tadl gAdAe Ao/ AZ o
A9 AR FYo] @ FFlN FYFHY Aolrt USS
#}elsial Ragek 2, a8y AunggeA g oln|x,
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(Abstract)
Graphic thinking for the idea sketches brings about

variations between abstract realm and concrete one, and
between conceptual realm and perceptual one. When design
information is projected to the thinking process, some
images are generated, and transformed. We reviewed the
sketching devices for computerization to deal with a lot of
design data in the computing environment. The LCD Tablet
can be a substitute for the Pen & Paper to get rid of
irksome tasks at handling the design data. Using a protocol
analysis technique, we examined the influences of different
design information, which is consisted of verbal concepts
and/or visual images, and abstract information and/or
concrete one.

The findings show that there are no significant differences
of infiuences between verbalvisual information and
abstract/concrete information at the conceptual design.
These facts support that graphic thinking process is
progressed with the perceptual and mental image.

(Keyword)
idea sketch, graphic thinking, graphic tablet,
information, verbal information
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1. N2

Al #ARelA ofejrio] 27 2|(idea skeiches)7t 4H<
JEE FYET e A2 FAY AHolthd) ojg 2 o
AL AL BFEY AR g&3he, dd FHAFHL
EA8]d 85 S(a goal-directed problem solving activities)Z
FAE o7l taeldEe a9 #e 2AAE A&
71 8 e dad ARE GFA 8.

MEF Atze] Ajztsh a7 AAAHA bRl ofojtjo] &
AX AAE EAHAHA £A37) 93, 22 2AAE 718
02 g YAl 85L& Adste AHH A2HE e
9% EUIE flAste d A7 3§ Fuo

gzl A AYgsAY T35} oz daEs AY
T Sithe AL gE wolgsdAR 3l AMelthd) HAtely
& 23E A" TAERY op|E REF Ao
2 39 2& 992AL HEAUNG Foly WEE 1¢
& sutel A He 297 el

oj¢} @3}, Lawson TAQlo]& X< Z(descriptive)o]2}
718cke A A (prescriptive)) 232 282 e oA
AAHAY A dde] Y& + Ye YFoE ofFoo}
3k shube] Aol FEEL e FL 459E o
T 3

3, a9 FAAHA 1A A2 AR Add
1 F¥(the conception and realization of new things)'?l
ol, ael Aoj2A Edl(model)E F3lof 3hre] AL
gl oz 2dg ok st FAHY LR T
#gle Aolgkxn Nigel Crosst talel #4& A9stn 3l
t}. o)) wiEoiA, Bruce Archere 19 =#(design as a
principle’) oA &hte] 2de tiARle] glojM ofd FAe
Adolgte F4L oot ok 2.

oldel =g ugez 'fAleld EFEY HAY AR
olgh 2 A9 AL FHS= AYH EANE EFQ@
prescriptive problem solving activity) olgl= #Hez2 F9
&+ YR

ojgb £ tARIAANA, F3] FFH HA<(collaborate
design) #HAA ol A EE HA Z2AE 3#
ARE 749 dAtLFE oFishe Aol T Xl Hrt
7)ol tizo|EL th2 AlgelA ololdoldt AL A
2ahs AW ohve, WA AnE AMsked AHske
243 7=yl =29 (drawings), tolojad, 18ln AAX
E3} & 129 o|ulX|(graphic image)e] 9JEHTHE Nigel
Cross®] #3¥-& F7k3to] 14 @k

£ d7dE A AN olFlAE ofolriel 2A
£ AdA AL AASH HROE BFSE BHE AL

1) Suwa,M., Gero JS, Purcell TA. The Roles of Sketches in Early
Conceptual Design Processes. University of Sidney:

1998.

2) Rittel H, Webber M. Dilemmas in a general theory of planning.
Policy Science 1973, pp165-169.

3) Lawson B. Parallel lines of thought. Languages of Design 1,
Elsevier: 1993; p321.

Ak ol E HAQ] AAY FLEEE o]F1 e Aoly,
A Abae] EAE Bojxn Qe Zojth A AAA &
FE BAsla, o8 diEoz AFH AY 2AX AAE
7|25 % =97t £ 479 FAlo] gk
olde ATEQ] A =9¢ Bus, ofd 22 oF
o] A71=Uk
1) NZA A2A 289 Alie od ZdE AgE £ 3
=R
2) YAd bzl BFGA ofejtde] 2AXE A5 2y
B}&-3(graphic tablet) AH&-2 AHHF AY7P?
3) 2AXE A8 A= 23 Alnd oA ol o
AR P FoJH AolE HY AUR

a) do] e A1z K (verbal and/or visual information)ol
2% ofojrjo] AA A

b) FAF wE 439 AH(concrete and/or abstract
information)o]] &J§t ojo]tjo] AF|A|

2. 12T Ajm((graphic thinking)2A{ O}0|Cjof AH|X|
(idea sketch)

a8y Ae Gl slold AE ddsAY FoHL
2 Ashe s 7184 =79 Aotk 518 oleld
of 2AXNE Y At ¥ FFH otz & + o
webd ‘AT 2 FELS GAAY F2 Aol dnt o7
de VIR AHEE dAs 1 ofojdols FAd B3t
& vgel2A ojejrjo] 219 2je7} AA=HE Aotk
58] 27X #A4E =edolF § WY vied A
& AedFe AL P digs 2 gojEly FHo|
7) g gol, A Holn, Ad4E AYz YA Bk

Lawsong A43 AILE B, vhge] Aj7]e, 2ge 949
A2 ALY g AUe ALz d9sia o A%
A Azgt AZE AL AEzte) HE dAE /AT Y
th gt 2A% 2 Anrt F2ge2H 1y o
Z|(graphic images)7} #AUA He Rolth.

» <

image
on paper / graphic tablet

L

perceptual image

4

S

5> =5 o5 3

mental image
new image
on paper / graphic tablet
> > > |

[231} 2242 Afx 2FH(Graphic Thinking Process)
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JREMAA 2w 2], AZF Alzde 37H4 39
omx, & ¥y o] A(graphic images), ZZolu|z]
(perceptual images), 12|11 A4l o]w]A(mental images)7} 2}
&3t Aot ololtye] AFAE Fo] ol e oluAE
age A2 AR Hed, oAl v shte) aHY
o|m] |(graphic images)2 JY3tA S A7 Aolth Paul
Laseau7} W0l tAlelvs) Z¥, ¥4, a8u Fydn
e A 2dA A2} o|v]A](perceptual images)e 1 A7)
AZRE oD AL Ak ¥iY RS ¢ & WA o A
ojth. thE o2 ols} 22 AZolnx2RE F/HHQ FzxE
A R olujA7t ARG o} 2 A olu|A7t TAF
Fol 9o AMojd o, A% 2HY ojujA7} UetiAHE A
oy, ol24 TAY Ale E e wiE FA He 3o
t}he)

Eye | Brain |Hand

image on paper/graphic tablet| o o | ©

Perceptual image © o o

Mental image o | © | o

Image on paper/graphic tablet| o o ©

[®1] 324 AlnobDt oixfl(Graphic Thinking Process &
Human Body)

A2 oju)x|(Mental images)= #3}7<Q] Ao 2R QA
HAW, 29 $YE BAe obd Aojtk 1AL A7 93
1 AR gol} %I} Fase) 712E FAY A
2 Aolth. 2R FH9 71Yd dAHog vlEY, 44
AlRAE Ao g, FEAQA AZdMe AUx Eile, E3)
L tRed oA AR 8L s Aotk A
olnlxls FA7 gle 7HE AlngA A4H gis o=
SIA sk Aotk e AAXE FAouASE FE3}
£ dhie whgelxinl, 2y 19 FYE AL ok A
< 7Azxd Faa 3tk T3 qr)eA Ay A$, a9 2
ol EalEls #go] whEgle] Aluy} AgYPdrhe Aoldd)
4] YAR)(conceptual design) BAINA TRO|UER 24
AZA GAARS dn o 29 AlnuRe £ 2
3 Ugehs Aer B # Fx ok og 2L daag
ol Fol ge) 2AAE olnRe} AAEE, FH, 22 &)
7t d%Eo] Ak [E1] o9} o] VHIA wHd YEY
AolA g ololfeirt AEHe= Aok Y Alme)
Ve AARL Fol2 Ry Fuse w3 FHY F F

(N

4) Laseau P. Graphic Thinking for Architects & Designers. John Wi
ley & Sons: 2000; p8.

5) Arnheim R. Sketching and the Psychology of Design. The ldea of
Design, Victor Margolin and Richard Buchanan eds, the MIT Press:
1996; pp70-74.

olg golee I oM HEI Held ofuix|e] A&
&8 &9 godAdw Aotk olgFoze Hu B2 At
I @ nE AESE 2o §& sl JEE 2
doke ol

a3 Alze shte  2AE® AlZ(an  externalized
thinking)2 £ 4 3tk shel A48 Alngas 29 Aa
€ AR HdS FojFa ik Laseaus AEd 27
Ae a9 dg A2 2 AARckE O EAC dsto] oF
A AFEAE RAF7) g 1 F8AAS Adox +4
3 Aol ARE olHdA shte) 2AXE 1 A o
A Al #328le Aol & 4 vk Amheim2 3
9 ABForA OAQlY FzARL Aoz AFE
T Ade 3 FRIRUD

2AAE w02 Wyl A8 A451, v Ja =49 A
22, 2 gl AL AHeE dBATE ol B
T ik 2822 dely A AR FF)dA, 1
HI tE AT )T BHANA Yse AT
£ AsAM 2AAE i £8F Rolzhe He H5¥S 2
At 22y Foj EHolgAN 2AAs= U4 FHY
FEL B4 TAHZ ARHA Ao] ke J EF 9
7id) F7 SFaA ok

¥, Paul Stevenson Oles A ZHZe] Mg 7pA9) A
Z Yse A, & 347/ 733 (abstract-concrete) A+,
Abg/  FH(private-public) X9, EE/  ®E3F
(conceptual-representational) 249, 23 thojolayA/ A
7+#(diagrammatic-perceptual) 902 I A7} o}F0]A)
£ 8] oz mafstn Uk

97194 Olesd) tolojadE A3t 2Aatgch[28l2]
el AlndAe] Al ggde pdFely FHHA
agge] FoAAT, JZFE A A 443 Yo
o Alng wse JhsdA e 2d9 £7)(2AX)7
AzHE Aotk PRy RAHY 1PYL FFA 99
of g, A7l dagd 2A9] A A#so] |
gt = 8o 44, 84 A4, 28 FA 4
olz RHAHY FHAld g AZHA aH Y] AL tholof
ae] olgHn Ytk

abstract perceptual

conceptual concrete

[Z1812) J2f= At7e) X}(Graphic Thinking Dimension)

6) Laseau, Paul. op.cit.
7) ibid
8) ibid., 184



oA g AtRdAE Fi3td, A ofojdole 4
A F9qM FAHY Rez, agdx AEHY FYAN
AZAY Foz Wl e Aoz 9% 4 Qi) o] BE
ol H=wzl d4e o7 e glA "k

aHY Atne Al ojuXE YAYeg agln YR B
ggozH AZF AZo] AYs P& Fstn e o B
t}. 53] 2R& Fou} 2y = E3l(graphic tablet) 0.2 7}
AFL 2R AZHQ oluA e 8] T sl ABYS A
Ue s AlRE dgolMe oz A2l s Ao
o

3. AFEI 2AX|
31 HFEH Bx AR AAH

2AXNE FEdd oA tiReUEL 59 olojrold|
HE Fod BHE A o) I A W@ o ol
FEE 37 A8 Bz, A%z, 2z F3s] A9
A 2AAe dAE dolgE HEAZ 327t JA o F
AFE 71 GA 2 H23] dAs}r] AsMe 2A1R)
9 e 2 AHAE, A3t Fold AT FFAHA 2AA
AN 2y B EH 9% YA 2AA] Aoz A
Ad dazt A d 7oA ZE dolEe UFd Fz
37) S18h AFE A2dd AREE, E gE 2o A}
€ 2 5 WA"Ee Aotk AtHAA dAEs @ 24
Hole7h A% vl AYFoZM P4 YA A
Fo] gol3] AL £, FLHY dA R FHL A
AE B HEe A7 Fo] ZadH A F9F
A R ARE A He EHE BA 2 ROtk

(22249 2ol 289 AnE AYH/ AZH, 24H/
TAZ, 221 1Y/ FFHeE FEEE 3 A9 72
2 A9dth AdEd 994 tAoldEL dREE do F
H2 FHHE 347 ARE 52 ok 283 7R, A
2ty gYqeXe AAHRE OF e 202 & F Qo 99
Qo] AIZARIL AdAE A8 ARFE Al2"d 7]
AsME HAE dolgz ¥EEo o} gt} tzolviE A
8= HFH Al2H(Computer Aided Design System)e #HF
Al ®8at7] A8 Ro] uiriols 433 #dd Jls
& AYe =7ER A% Joed, bRl 2AE
APk 2AA A Az AFE ok 2719 vug
Aot}

o7l Bste] HRFEH AW AxHel osf 2A ] 2P
AFE7 dAds o2 Be FHE e Re=
A7 7HA7E QRE EE olgt 2 FAfEH A 24
Al2:8l(Computer Aided Sketching System, CASS)2 =%
Bl E(drawing palettes)dx] 5 F5@3 QAH o)~ Ax|7t
L7FHA, BHHME HE P2 olZ st FejFH o

9) Candy L, Edmonds E eds. Creativity & Cognition. Proceedings of
the 3rd Creativity & Cognition Conference. ACM
Press: 1999; p43.

A AL A GEE Fosiol @ Foig. ey
Bso]29l Fgwo] tg AHo| A3 A= ok A
2 EA8tn dg. 53] dAe|deEL A @ 3 A7) o
ol 2AX71 sHe] B2 && Fgde 2AR onAE
O27] 98 43 A7 sd 238 (scrolling)o] Hujol
e 93 2% HME ¢E Aotk I Bsin
CASS7} Hlolg] Hlo]& AlAH I dFET YEYH dZso
25" A daeluse AFde g Al F3t
Aidold] Mok &nAH 2AR] Fo] b5 B Rolth
oo} BBo] W EHYS Fdlol drlely] WiHoz aq #
HAET JAILE 3hs Ak 7158A 2 Ao

AAX =PEA J2i"

32 ojojCiof el £3l(Graphic

Tablet)

=29 £7o)t
Ao} 2B

ESy

a2y e} E3(graphic tablet)2 ¥H{H S
aH" gER 3 2AXE EH
2(stylus)9] 0|5 0.2 AFEH A AA(cursor)&
o E29E gt Aoz MAyathd tAee]A(Digitizing
Tablet, Digitizer)= sh}e] AF A gl oy E43 &
Elde]~ S(stylus pen)§ Fotd 4AErt A”EHE Rolth
d7je) A ZEldEae HEE2 R2d A3 AME 93
AI717) 9§ #R & vehlle AZE SRA7A He A
oltt. & & F7 1Y =HEL LCD BYHY 93
HE802 LCD HEZ(LCD Tabletjo]z} RET. oA &
Ug Aol AY agle 229 7FeAE 78 Ao Ww
Fold 93 =2YE dANE ¢ e e E Kol &
AA =7olct. [#2]

Ll
&
AN

Pen &
LCD tablet Digitizer
Paper
Control-Display + - +
relationship (coincident) | (separated) | (coincident)
Reusability, ' +
duplication
Modifying the size . N
of the picture plane
5 - - +
Active Area (limited) (imited) | (uniimited)
° R +
Accuracy +-0.5mm | +/-0.25mm
Character data
+ . +
entry
Inexpensive - . +
Examples: + Advantages, Disadvantages

#2] AAX £=H9| u|(Comparison of sketching Devices)

2Ry BERL 1 715 724 get FEED. LCD HE
Rl vls) YREe| A Bgls, YHBA(HAE ] A)G A
279 whe(HaEol)ol FEH Yo WM AHgAe

10) Woo H R. Performances Differences amongst the
Time-Multiplexing Input Devices (TMID) for Drawing Tasks. Third Asia
Design Conference. Proceedings 1998; pp79-86
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HESE AEHAN FAl ZUHE FARokD s Aol
o oo Hl3 LCD ejERA g =292 3} Fold 9
¢ =299 FYIA 28 E WY o}FAF(YY)el H
28] FU(EHP LAFA Hof B Ad2ge =
290l 7Fs3tA Hk

dAgelde Ao ke WA FFAAE 7HAEw v,
LCD B&32 Ho AAHY e o] 2(WYSIWYG) 2§
S 2o AEHHA AAA LCD gERLS HAEolA
of v} B} o F8a3 A&sA AME A2AE = WA

4. 2339 JF aee =7EA LD gERe 99
W, o4, 283z 3 9 ue 78 dANIE v A
U1 glod, A 2ES MdlMe ¢YBA Jisk =2
9 deFo&0] TS oL k. F3) 4 FA} sbsd
o WAE 297071 e Wl g4F =29 Fde Adxd
T ABAoz AL £ Uk

. o149 E vlEoz 2AX £ E4L UEY 2o
2orgt). [¥2]
1) LCD #ER, HAeelA 183 A5 Folo 74} & 2
©]3& A o]-EA)(Control-Display, C/D)e] #AZAM Uehd
ok o)FolA LCD BERL C/D7k A9 A&,
A2 d3, qAgeAE £H Sl =7 AH-E
dadE Bxe FAS Yo dox ¥ 5 Uk
2) LCD HERH txgo|A Y HolHE Aol 7kt
3 J=9) dolelE A AFLh
3) LCD #iE8 dAgolA e RYdAL 1 A7)7t ¥4
e Hl#, A Folo Aole HuY ARE @ LT
£ & 3t

-
7N\
(s )

N

—_— —_ -- N\

< AN
Test Test Test Test

J83] HAE FE(Test Types)

concrete

4. d¥

41. 7t A

NEAAN A7IERD A8 EUE o3 2L /M-S 4
St

ZH 1 AolF aza AlF bR ZR Aoldle FRE A

11) 'What You See Is What You Get'

o7} gtk
ol thiie AR} e} AZH AnzA FAH 29
N AZA o) oz WRAFL FITE olgd 2
Astel 439 olth (Figure 1) 4% Aol8 Aoz
2A%E Y& AYeE DAolE A2 olux\g Bl o]
slRe] B ojmy 2AAE 124 4 g R wehe
Aol

71 2 3373 23 FAH A AR Ao} #EF
gHg zol7} Qi

ARl e 524 AFY AP HAgon. HE F3H
d BAezRH AFHUY sitiBte HFHORE HIEA
FARYA 2L Aol ke Aol ojHdN FBHY
AR FAHY AR gF AR Ao dFL viAe
Zolg zAME Part e Aol

Type A Type B
Fascination] [ERCECIIINY
Fascination Usability )
Waz | Azmelz % o
Wearing Openness
Wearing Openness '
gz 7H etz
Type C Type D
Cute & Small Cute & Small| Push Button
Z¥ st | Push Button N
gAgE | rEHEA @ 1
el - B
Necklace Transparent
Necklace Transparent
ZZol4 FH 87 V. ;
s

[234] BIAE R8 ¥ Cixjol HE(Test Types and Design
Information)

a2 N3 Bx

of ATE Y% AYY FAFL 2 Y& RABRE
g slos, 48] AFsHe Al Ane v 2o FE
sod s

a) Type A F43/ 9dold HH(abstract verbal
information)

b) Type B: 5343/ Al44d #JH(abstract verbal and visual
information)

¢ Type C FAFH/ AddF  AHH(concrete
information)

d) Type D: FA 3/ AzA3d AHH(concrete verbal and
visual information)
tgog HPAEL 1A9 H2E F8(Types A~ D)ol w
g FAYE 4 IFCE R 47 ¥R YAURRY

verbal



ARAR) ol 10 A9 ofoltie] 2ARNE WANES 23
H3ck (193]

The Scores of Originality

1
i 25 |
|
PR nre———
| @
3 =
- e @ oo St
% 10 =
=
| 5 l
0 )
A B C D |

Test Type

[725] BlAE S B(Test Scores)

£ AYAL: HAE 430 AYASL 54 gA Hxo}
3 ololtiel 2A3E @ 2ANE B8 F, UAY &
2 ARNDE )SA,

2) 929 tAQ A4 w2 A ojolriold AR
@ she] @ A9 ololtjo} 274X Bk,

AR @2 F AT UAe) EHHA AL e ]
o

ju e =
e

2

5. =9
E2Y =79 HuzRE, LCD HEs] AFHY Fol%t
Ag AT +# 5SS FAA HAT LR FHAA

Test Type N

~_ Std Error  Variances T

Method DF

Prob>|T|

Mean Std Dev
A 45 18.55555556 6.27605679 0.93557931 Unequal 0.4460 Satterthwaite 90.0 0.6567
B 47 17.95744681 6.58706719 0.96082250 Cochran 0.6577
Equal 0.4455 90.0 0.6570
For HO: Variances are equal, F'= 1.10 DF = (46,44) Prob>F = 0.7488
[33] T-TEST 1 (Verbal/ Visual Information)

Test Type N Mean Std Dev Std Error Variances T Method ~ DF Prob>|T|
A 45 18.55555556 6.27605679 0.93557931 Unequal -0.8156 Satterthwaite 84.6 0.4170
c 43 19.69767442 6.83316452 1.04204782 Cochran 04183

Equal -0.8171 86.0 0.4161
For HO: Variances are equal, F'=1.19 DF = (42,44) Prob>F' = 0.5777

[E4] T-TEST 2 (Abstracy Concrete Information)

43. 25

1) Z2AE: Ao Uoe AAXNE H% U Z2AHE
A X AUE 93 &87]) gAY S AR AT
2) 7 Al Al AR §FPeo] mE ojojrjo] AAX Ao
5 24387] 98, AgAE FRAYE MY 150 YR,
29 =299 % =AM B|2E(The Originality Test of
Line Drawing)?] #'{-&12 ufgtog 4o} 2AR] ARE 7
£33 38 F U=E 48E FAEUNY & g H=
E 719 ARl #AAE 3l oteltle] 2AXE TF
4k AgelA FolA ozl FRote 10719 Avild =
A|X|(thumbnail sketches)& 3I=E HPANA LA
el 9ol Z7)E 90 X 100mm o]k [134]

3) gz AA H¥A= FHCUAR] AF FREAR 1773(1
shd 19%, 28hd 22%, 331 33%, 1]31 48hd 26%)o] AF
o #Frlslden, 21§ A B, C 182 DY AR} F=
7} 45, 47, 43, 183 42 o2 AAHYL

12) Woo H R. The Experiments on An Originality Test of Line
Drawing. Journal of KSDS 1997; 20; pp54-60.
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LCD B E3l0] Fols} o] Hojxle Ho] BHeE AHH
7Ie gAY, PAE dAQ #ARdME a23E Hol ¥e F
%S A4e Adx e dE 1ed £ 9, 2 Ads
& dEFolxg ga Fdert 3L A, 712 W
Zolol A% A 2AX Tl g HAF o] E A
22 wdEt. ARz FHAFH HxE 2AX ALY
(Computer Aided Sketching System)d] A#AX EFZAE
LCD eE3le] TR eto]A(Digitizer) Bt +5¢ H& A4
£ HEReZ 9% & 4 glth

o2 UK §39 A R 2% AL g =2
99 534 249 H4(The Scores of Originality)e} 37|
Lol FEE 9 Zolg FAY £ gtk [285] ol A
& B} Amg o2 B3y 98 T-Test2 23S 24
3 Ade udgH 2o

—

) F4H02 BEHE B R(Type A)% A2 H(type B)
o] wigke] olo] Ui Fate BE(p) 07488 o2 1109 3}
€ vehla Aok 7oA p glol 7] HEe] F HFLS
Zol7h Aokie B & dch t gh(pooled t)2 04455 o|w, p
& 0657022 vepct of £F £73] F 9 FEAe
Aol HolA £k Aoz HTdth ALdHM TAHoR
R¥E dojFR(Type gt A A4AR(Type D)o XM=



npAZEAZ 2 AolE 8l ¥ 4 gisith [#3)

2) 4YERY TTestE ol dojgnz A48 244 3
H(Type A% 78 BR(Type O WL zolo] W F
&e B8(p) 05777 ok 119¢) ke LRz Sk o7l
A p ol 27 WEe] § e Aol7 AonE 2 £ ¢
th t ghpooled 1} 08171 o], p gL 041612 vehsteh
293 5 o BEAL Jolg wolx Take Aoz By
fek ASHA A4RRZ AP 248 A (Type B9 7
A% 38(Type D)8 BHANE slrlA2 2 AolE %)
2 4 YAk [84]

6. 2=

o] =& YA MEHAY A4 tA] dAA AHElse
otoltjo] 2429 A2 AAAAE gdle o 2 BHE
=1 glen, WAHog AFEH A &AX AxH
(Computer Aided Sketching System: CASS) T4& 913 3}
vl 712349l EdiE vEshed & 979 998 F3id
drabiogs Z2EE B4d) 9, olo|tje] AR
AR Aol dE APHA 2AE AP
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