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The objective of this special research is to present a terminology on 3D
computer graphics fundamental: modeling, which includes terms relating to methods

and techniques and also the devices used in 3D modeling process.

This research is based on conceptual methods and principles of terminological
processing proposed by various well known terminologists in order to find an
appropriate way to produce a terminology on 3D computer graphics fundamental:
modeling, and thus beneficial as a reference for students in the field of computer
graphics and a tool for translators and interpretators, as well as for those who work in

this field and those who are interested.

This research is considered a product of systematic processes which include these
followings: (1) Terminological preparation (2) Term extraction (3) Conceptual network

(4) Extraction record (5) Terminological record

The terminology on 3D computer graphics fundamental: Modeling consists of 48
terms presented according to the conceptual relations. Each record is presented with
information of English term, i.e. grammatical category, subject field, linguistic
information, cross reference, definition and Thai terms that are found in various types of

documents.
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IS a o a Vo % 1 I di dl 1% dl a d?
walulat mqiﬂgmwmmmimumiwwmm@mqm'ammmmmﬂmmwmmmmmmmulu

A 1
A o o o o

= - . o o o &
NI1TARANT I@ﬂmwuﬁquﬂqqqﬂﬁﬂﬂﬂq?m@\j Wuster WIV@QﬂN@WﬂmﬂUNIuVIﬂu (Concept)

49

4 6

pNdNRUS sz AN A N AU ssndnan TwiFiFNg 9 uaznsiuuadng

T unn T Amanii
24

Wiister na1991 NlWiFd AevidaaniemanuAn (Element of Thinking) Taidu@afiian

v é’ o o o a = v o
a3zunelula (Mental Construct) slwiAdzesingaianils dsznausaansmizianie

v
' [ o o v o a

e o] 2eedingiiu Mlieainnsndusnuenuesdnguiudngaieey o) 16 eiun

q

v ' 1
o c o ]

fryanwad (Label) Ml manuluimd vsedanaglunaumntiu iiedeansnauAnaesiy

o

U (Wuester, cited in Pearson 1998: 10)

L2
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o

2 ° o o ra’l/ o v ad o o o '8 . dl
mMslANAATYAUNTWAALETIeIN Y A8n199annszunadwyi (Terminology) T4

4 -8

Wunnsineuiudnsd  (Term)  #19a1NN9M9BALAY  (Word) 139013V INARILNGH
(Lexicology) Tagl Wiister Ml UNAMNLANFINTZUINNNIINNIUALANAUAZNIINIIUALAN
o &
1Amatd

1
a

1. NN NIUALANBHAURNNUUILAT  FAINAINANTNIIWAUANITN FNa NN TasT Al
(Concept) feu  wlwirifesianeanaindnivaausasnis  aqdluiies
o/ %3 & v al o r?:/ v %3 & a [ I's
Arydnunl (Label) MldFanuluimiiu o 16 werzaluimddugaszaindng
wazaNNELenILle

2. dndnnanenluiaulalnseadremn laennsad vidanannimn whigulaAneenig

NENA1 (Vocabulary) Wintiu Waster wWiudn  Ardwsiluanandgnanig Tdiiies

%

sineannAia ) T luwdaesmanumnievint usided

o

NHOUELNDEN BWATANT

o Y

BINSTIADE

—
e

] 124

3. AnviusazAnt ayldidudny

o [

nund (Label) wnunTuiFdieanilamenwiniiuly
WAAZA1213TN
nanataaagilan nsapnlszanadniazuAnsnnuiadneududusuun
o o a 4 = ¥ 3 s a dl o =K [~ 1 = dl
tndnwranansesdandnlalunlwimizesarandsnniinisAneiiluednem  wesanly
a 1% o . = o Y & o o c o 6 1
anriranzlszneusaaniuiminnunawasddni dudnydnwolunua uimisng - 9

WAt AudNusszudeAniiun iiaiivansgluny Usenaufuilussuumuansu

v v
o o o o o

du soly dndwnanendeaiiaeng  avddnlalunluwirdeesanrdsndu o wnaie

o &

wAzadnanluiF] (Conceptual Network) wazuwadlifdiunenlusidilidniug (Conceptual
Relationship) luglutiusing o feunaziuadwignsdenluimiianans nisimundnd
o [~ b4 a o 1 a dl v v v o
uilusesinisanasiuseningldluanandnn  ieaianinsgularaNdilalinsaii

TunnsdeansanFluanandani o

¢ e

AMNLANANGTEUING ANN NU AN

o

AT (Term) winneDe Ul Wadns8anenTuwsiml (Concept) lanluviminile u

'
1% =X o

ANNATNANNFIRNITAY (Special Subject Field) fuladuuile gUAnAaRL wnld

a

o o

gnedeDanluimiseandaaniin - Aszldeanundudwiisineiu  wu lwanan

a '8 a o . » | o =& v = [ 3 1
AANNILARTNINAN gﬂﬂ’] “modeling WA wnang NITUIUNITATINLLULNTBIAL LbF
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stlAAaM “modeling” Tuanaundunazaaun munai nsineiuuneiuyiee

v 4 R4 dgj 1 1 dgl 3| v
Wy liunviea@esing o iuilidunu

o

& 1 o 3 = 3 all ¥ dll ¥ a K dl Y o
ANNFENNAIN AT (Word) tWTIZ AT UHIEIDN gﬂm‘whm@mqmmmﬁwmwiﬁmu

Tuneviald (Language for general purpose: LGP) aztiu A1 ) wikvasilfnans

=

mmumﬂm%mg’ﬁuﬁummﬁﬁ A3 loaded luls=laaselyi
- A survey should avoid asking loaded questions, but that's quite difficult to do
in practice.
- What a party _ everyone is loaded!

- He inherited the family business _ he must be loaded!

o o '

* AIAIUANYT loaded AUIN LH@BLATLAT question MNIEDN N1IDINEI WTRAIDINTIE

A [l o O dlij = a o . .
mmﬂ@L@@ﬂmuimﬂmmqmmummmmi NAMUMUNELAEINY leading questions

* Joaded AMABILTIUATLARY YN LN

* loaded A& N e vinnanedean s

6,

! 2 o = o Aoy A 9 a Ao X ,
ﬂ@ﬁ'ﬁmmﬁﬂﬂ'ﬂ “ANN” MN’]‘EINQ‘]JWM%LW@@’NNﬂmﬁ\lm\l’]ﬁmﬂ’mum‘ﬂu'ﬂﬁl’]\i

v
o =

TRl L N1 HLANIZAIUN TN (Language for Specific Purpose: LSP) WIBLNATINLTENGN

Sub-language TBIUAATANUNITURNIE LY ANVNATHFANGAT @NUNAINENAEAT @12

o/ -8

wnneAnans s A1 (Word) axilaniuzily @i (Term) WWestlurauiumuesananian

LAWY WTRANUNITITN (Pearson, 1998: 7-8)

ANLANANTENININNSINLszaaANARazNMsINAUIYNSH

v
o

a v o 6 1 dl [~ dl o o e—dl d? A v
Tuananidaanizazilsznausaan AN | o unuresAANINFeaN viTe L

1 o

= E/dl a Z’/ = o o o‘dlv o
enunulneTe Ty (Expert) 2898121371480 ) Tuaniaaaiy NTui AT Tl N AN
= =3 % IS o mz 1 o ada o o c
LTEN NATHAAINNIT Q_/IQ_/IWIJHEJ’IELVN IPEANALAENTUATUANNIIN NN TZNIR AN

. 5 X A g oad o o & a o e A -
(Terminology) ‘VN‘LALW@GLW\WJ@L?ﬂﬂnﬂuiuWﬂumﬂ\‘lmem W?Uﬂquﬁﬂu“?m wWase teid

Tunnsdeansanianrndentiy o) el huangdnedisreanisiauundniiesan i

Terminology luanumsnausnie 35n1s ndnns visengujaesnisyszaaadni
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[ o [ | o

= a4 Ay o oal o : cy = o oal
WN ° AR LW@@?W\W@ﬁWVIWLﬂuN’Wﬁﬂ’]u usazAna RN Tw AN duRus nuatinsd AL

Tdinew iWetlsz@nsnmlunisdeatsaanuiaianiaii )

o

nsvindszanadwiizusuanuiuiad Jlassa¥sresnlwiminduiusiudussuy
quri llg Al Fanuluimitiu. dounisvinnauiynanGEusuainan udaasliaaiumuie

YBIA LANAD M LATUAN IENNI0T ANHLENITHNALAUTENIA ANTAZINLAUA AN T ULIN 11

o 6

viend Tuanuzinauynatiaualag FENaAUANAIEN S

6

Cabré Na1991 NNIINALIUNTN waznisnlszanadnsi uanandaninendes

1
o [ = o

Auiusiu Wesannsinafineadesiuan uaznisdnsnguan taef gaA1 (Set of Words)
1 . . 6 dl % 1 3.’/ v o =
sousanlAiflunaniynan (Dictionary)’ TeliAumunesing o sanviansldAnlunim vise
s ] o 4 I8 a A % dl oA
Taennend doutgaueaAdne (Set of Terms) a89aaN3TvTaANFIaNzFadla < fiRe
Uszanadndd (Terminology)” 284811131 vTaANS@NTZERITY < ian1sReansniely

'
' =

NANF@ITITY YPENNIENENeAANNITEIA1IATIH 7] aeinalefin gaAn Wnavsznauly

¥ o A a N S N L o o = 8
AreANRANNINNENLAY TIARANT viTe Awiilaniy (Term) Wuies viatlmazlunns’ld
neviallfinnslddniianizilziuegdoniane  Tuwdll  dszanadniiRaiudouniiaaas
WauynNsn  grznaiananynssuFesneaiuAmnAlunm 2euwnRIndeeans

ndmsvindszasadndd nasianauynINazAnEANNNEAg 7 waznsld aansiaetng

1 v
aal

nsldnnengUAssnanawintu tneladldaulanluied vrenuiamiduiug (Conceptual

Relationship) wratesadineuluiied (Conceptual Network) #89aN113111saANSaNE

1 v
A v o [

39NN LA N AN LU AN d waeingle

L9IANNTDAUUNANNIANGNTRNLIsTHA ATz Na LN TN T AT
1. 29uwA  (Domain):  NMIMINAMIYNINTIWIEEIU0INITATIET  LaveBLNE
pmaNnsnlunsldAraasine AldnarudadnveummaasnisianauIunsy
% U 3| dl dl o o o ] o c v
ATALAQNNTIINIT weziluEaanaaiuAnnA N doutlszanadwiiitiy
o dl I a 1 T aa & = = a =
wnzAegluanaNTenIs Wy waneAtans Wand 1Al visean113T 1IN

1 = a ' Z’/ | ¥
\i NN gana wintludlusiy

wenfaen Lexicon vie Vocabulary

7 : .
Terminology luanumunediassie gadwi vise Set of terms
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4 o

1 d’l’ . . o dl =2 dl o
2. NUILNUITU (Basic  Unit): NIININAUIUNTHINEITDINLNITANILTDIAN

o o o o

TurnieinindszanadniiiduEasnandudnyt  Ansiiduntna NN anEnIg

o o

MEANEASINAUTUTLAY  wathu e umenNIzeNt fetie A1 T

= o s

ANUNITURNE WIDANUNATITW A9LFLNTVANYS

1%

3. nnuszasd (Objectives): TRnLlszatAraINIINnAauIyNINABLNaLARS LAY

1
=

eAEMENETesA B ) uaviaueAMATIuANLWLLNNY

o‘dl Y o A 9/9/dl k%3 o o 1 :j/ Y a 1

nuAanildiunn e g ldnaniynsurihAmantiull1ldease daunas
o o o‘dl 2 o o '8 dl ¥ =X o 1 QI dld = a 49{
Milszanadwiinedesiudned iegenan il o 1098N viseiinTuy
Tulan  NaeilszasAimedliviuienluimd  uazasde liiusluimdluanandan
RNIZATY

4. 383MeN (Methodology):  N1EMITNAUILNINENAUANANYATIN udaNgaidn
anyAguiuldlivreld  InedinsisiannsinetnaiFanviaainnssntedgnn

a

wsinetlsznaadniildaulanazesunengAnssunisidnnmfinans usazmn

[

Wil e ANl lasaaianTwiriany snftiea (Cabré, 1990: 34-37)

AnFuAENsARTNLUsznaAN aNiEAsIENasTENNg NaiusausNdayaLie
asapdedaya nednianuiAiduius uaznisdniniunindeyadnit aznannlauaziaen

Tuunsalal
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unin 3

& a‘” % (%4 o (>4 o
mumauLummu’lumi@mmﬂszma ANN

Tuunfiaznannenisssauniadaasulunisdanidseunadnyt  InaBusansAnig

Wenananen NsAumuazsumNdeyauaznisafeadstayanim

F8ananlunisinlseuaadAng

ada

Faanenlunisdszusadwriiiaeulilumiameng o eguaneds duiisanend

wanuniiduduneunisindssunadnimsinauelng M. Teresa Cabré  lumisdate
Terminology: Theory, Methods, and Applications (Cabré 1998) @agtlszunadniiandnil

nstiauenidunaudaiay uaziussuuninign

Cabré (1998) l@uiisananenlunisdpnissutadniiaantil 2 35 Aa FaRNIZUTN
(Ad-hoc Searches) wazanyiiluszuy (Systematic Searches) lMun13vindszaaadnsiizes
a % = o a '8 a QQ-IEI v A aa .
wAANNsaFsLULTadRn T ueandamaineWAn 3 JAU ilsruaalaanad Systematic

Searches  tHasanuiudIndludunauniIslseunadnyiduszuy 41N10mR4a LAY

% Ly

nunanui e lifldgadwrinasudauanysainnuluiel nd135 Ad-hoc Searches @il
Asnsuntyvnianizutih lunsindnudasiasnimeuanuninerasAniidua s I T4

ualdanfudaadudnyiiannzanadanlara niiavinti sadu Aanduszuy Aasmganu

o

FnUszasA WN19danTnlszaaadnyinfatunnndn

¥
A o A

TURAUNIINILTENIA AN e Tz LN A9T

6 o

1. Muupreulan  filszaaamisiiuuaiole aunredlssusadni dnguscasd

q

uaznguiivsnelidmiau

= X @ o o A o A o
2. BTENNITILANAL Lﬂumumﬂu?QU?QNﬂ@Nﬂ@ qulﬁﬂ‘]ﬁqiﬂ?ﬂﬂq? AALABNTBYA

dl v 17
WadINgIuLea (Corpus)

nanaliudaluumia
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o g

3. TuPAUNITUITNNA  BUFAILANTAT NN WA AIANAUS N19P9ANWT nnannTTuin

¥ o/ I8

doyaillaesi (Extraction Record) uaznisintiunndesadnit (Terminological
Record)
o A o o o‘d‘ v o dll L% !

4. UAUAKAITU panstinszanadniinldnndngduunive linguidivang
il uldleaazaan Asiuwanmiieainsalszanadniiude [eindszney
Tdiaidausing < i Arunziinasldan datduan s

5. pIAdeuNal ennsnsadeinadlszunaied deanmas W @aTnaniy

u

1% ¥ dl % & 1 %
AU BLAZH FTLITIEYATUNT I ANEATATINABUTINAILY

6. witlaym waiadoymlusendeduneusing o fusvunasesdinanisudle’

Tuunitin  1FNa1 I UARUNNIAMUATDLIANIINNLTZ NI AN 13T 1w
N . . . 2 X o, . % v v s o A
vinda dmguszasd uaznguitlhmnng Asiuluuniiaglingdindnan azdnwlidanisaany

snm1lasanig nassausandeya nisaigiudeya uaznishsdng

nsaanndsnuilasenis

6 o o o

dszuaadniing JAnnn waziwaena dnazdnrinlasinAnninen viseyaainsd

1
o

vy a o M o aa a > A A ~ !
ﬂfJ”INgmuﬂWVlWlmVlN’mm‘uqﬂrmuﬂmﬂﬁ?‘wuﬂmu?ﬂumquuu °'| NTRNLTILTENIN

2D

Dd‘ % 1) o o/ a =1 % Qs 6 1) Dd‘
e TnlanIzinuy  (Expert) InededndAnnanadluglssunadnivazdnegimaaeay

'
1y o

| dl ] ¥ o a‘dld Yy o a ] 1
Lﬂu%lﬁﬂ‘h’r’] LLWVWHH‘U?%NQ@ ANNNH ﬂfJ”INgﬂ’]uﬂ‘WWQWHWLLG]13J1°HNL°HEIQ‘I]’]EQV]’]\1’]MI@EI

aie Asuusieenidaaayuaiandeiu o unldalineuaznmagauaNgnsed
Tudunausg < AusiAuaunslsziaadnilgaanysal (Cabre, 1998: 134)

v

o @) e a
BqJJLmﬂQﬂWﬂ;ﬂQTLﬂuqvﬂﬂ@WquNg AITNATNNTO LL@gﬂﬁ‘gﬁﬁﬁ_lﬂr]@ﬂﬂu@rmqumqqu

=

NN13dszunadniiitiuatned a1 liAuustiiuvasdanang udesTamidniu i

u

¥ Y

gudaya  amisonesn wezatnan uimiuazes e Tuiamduasn Tuirlduiug 1

U

dszuaadmiidnla uasiinarnaswelunisliaeneungilszaoa i

a

Tunsindszunadnimatiansairsuuvisedng lusuaeniamesngiin 3 A5 §

]

dszunaléunisayanzidiain  Aonsn  adAnAnNas  deiaansauFlulisunsy

9

. P - " o o o
aznanlnsazidananafaluuni 4 ddannedaintszuaadng
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o

ARNNILARSNINTANUAINUALTLAN FIHDNNUABNNIADTNIINN 3 1B TTaqiTs ATUNWTINN

Q q

]
=S

Naulupuvis Computer Graphics Designer MU3EWM eMotionLab  Saifluiidsniu

BONUULNUABLTTANANS ] Auiuaunneunsuazingvied
TUNAUTBIARITAYA

paxudnnIsviallaesdnnang pdsdeyanimsugivinleftenmiaii uddnan

o v | ' ¥ @ a o o < A o
pdsdayanisliainn aunneesdeyaasidu@annnanmaiuaunld delungueddn
vangunned Afeldannsonmualfetquiueuniaiaeedn auinresndsdiayanas
AEHLFNIUIUNANAIANA yLﬂuﬂ?mmmmmmmmmslum?mﬂ@vmaﬁwm (Pearson,

1 1 v v

1998: 44) UWNOEINA1I piateyanEARanaTlifing 100,000 A1 Asvazaunm

u

ol

thanaiatlszanadnwiindamuninla

dmiupdedayaniwnldidugiudeya (Corpus) Tunisvindszuaadwimaiianis
aFauuuvzedngluanupeNiowes 3 AN Ne1wu 184,301 A1 anuvasdayaniaviun 14
wias wisiudayaainauwasiin 6 uias AU 57,645 AN WardayaaINLanNas 8 UNad
[ 126,656 A1 guaniuruiadeyanlalunjvy uidenlanaiadiesiuudad Ao
¥ | Ql nll 14 ¥ KX v o 'y A ql'
vesfeyaaniudefionaeld  fleznadedasiuuninaeinnniden  iefiazlédeyad
4 o X - 4 @ -
dene wardileviasaupquuluiminng o lwreunlesizesiaviszuna usaunu
, 4 4 e o wma 4 s vy 4 o
(Representative)  v@viFasfiazinndszanadnild  Gvaznandnesielluiadenaaiy

= Y o X
TNURTLAUATBANTBH AN AU
Ead ¥

FUFSLDUATDNUBDHAR

dll Yy nlld = all o [ v v ° [ v

welilddayaniminuniniesnenazihnniiuedsdeyadninainszung
o dld o e‘zjx o Y a v A o
windannmuazasauAguuiuiAiiaus luwidematianisaiauuusredng luau
panfiaimeine iin 3 15 HuszunaldinvuanuEinisidendayanim 13fal

1. gluny (Mode)  dagyaiifiusausonsntiiludeyaainianans (Written Texts)

wazdeyadidnnsatind (Electronic Texts)  Iaafideyaanniananssiesiing

AniulFluglasslndraniamefidanen Asazarunsnunlduiulsunsy
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Win Concordance Was CU Collocation Test (Version 2.4)1O Faluliswnsui

tan g lunsvindssunadminisild dmiudeyadidnnsatindlunis udaya

Pausananauwnesiin Taald Search Engine sng 9 1 www.google.com

]
¥ ¥ =

www.webcrawler.com , www.vivisimo.com 1ledFia %W@aﬁmﬂmj@gj@wfﬂgﬂu

=

sillndpaniamesagudn  Mnldmusnldlaadne  usenalioyuidiuaay

o

A A vy v a @ @ | a P
u’]m@ﬂ@bl,@ L‘Wﬁ"]gﬂhlﬂmﬂLLW?m@H@WWQ@uLm@?LuWLﬂuLLﬂﬂﬂ’]\?@@’j‘vaNNﬂW?

< ¥

FusaanmIgulale ﬁqffumimmmsg@mq%mmiﬁmﬁqﬁmﬁmimmmu
Ineazdansaupey dnflnanhidefiodiedls neufiaginesusn Tnsin
p1aldinousT CARS Getiannann C: Credibility Aeunasinn sideiTaudeyn A:
Accuracy ﬁmmgﬂﬁm R: reasonableness ‘ﬁ@uﬂ@&ummimﬁﬂmﬁmﬁu
uasdayatu 18 S: Support awenRnserug tmonulsiduls (wright
and Budin, 2000)

dszinnuasdaya (Genre)  dayanidaanunduiuminlszuoadwiil dilszana

4 e = o P A g vy =
wmﬂ’mL@@ﬂsumgwLL@mmmumimmmmmmmuiﬂm@immg@umm

o A 'Y =
NAINURNE ﬂ@Nﬂ@V]?QU?QNNWLLU\‘]LLQLﬂu 5 U5znn A

1
14 o %

. deyanliannfiug  udeyaainulidendrfeandnnisiugau

WATANINEeY (Text from Text Books) 41698589AaNNLARSNIIAN
msdeunaanuuUEndadsenaunisaas (Workshop) liaaeadiauuy

A o

1 ] 1% Zj/ dg/ ¥ o Y dl
IR BEINNTE 7] HIAE YN Eﬂﬂﬁ‘w\lfmﬂﬂﬂﬁLLF]‘II@N’J@VW’]?@UF’]QN

[ % o a

anszdrAtyineniumaiianisa¥uuuvizadng e uaexiamasngiin

o
v
o ¥

3 HAwintu el dilsvanalddnaanudadndeyamatifludeyand

b

1
=

punidede  wideuazisumaniidminlaeififilsraunisnilunis
Mausupaniaeeingdin 3 Faniunaiuu wazlaiunisaeaniu
1W34n19 1 Shalini Govil-Pai juwsia Learning Computer Graphics 1
s Tlaqiuserineuiitiin finanf (Pixar) uazlfddousanlunisa¥

o v = v & o
LULILASIRT) uazns L luEes Toy Story AUlASAY

1

1 =

v, Teyangaiunialgua wis dsenduwaiaeniameineiin 3 8Ru
sin wiultsnsn 3D StudioMax, Lightwave, Softimage, Maya 11nns

asauuuvizedngaiiasing 7 unisuenmatindawinvesduimau

10

annanenafluanléi http://pioneer.chula.ac.th/~awirote/colloc/index.htm
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wragideaginyluardeve WU iRt ll1d  (Technical
Texts)
= 9/dl 1 =2 c |
A. umAw Weulasdaaanny narvneaniuniend Annsdinllluwanag

6

panfialmeingain AN www.webreference.com @iy s

3 % = |3 a) ¥ dl <
namdupeniameinsindluBentn wansealiu uay
dl Y a LS o/ ] [~3 o‘dg/ v Vo
wanilasunanng Fansniuaanuivetiane Gulasii fuszunaldfunag
o ¥ dl v Y A ¥ dl o Y @ ¥ dl o
wuzthangiengnnylidi lliaendeyantiun ddludeyanaaiv

nepUfiRlude 2. Bndiae

;4 o - 1% a L
. dearwinmaiuastlszmdaiug Ustnausislnwniuaruniansn

wikdeasumaiianisa¥euuuvizadng lueueexiamesnsin 3 N

M lildadedayantdurunimuainuais e uANANULI

ToPNLsz I ANTUSUANERTSNG ] 1 SIGGRAPH' dAnausuduuu)

dszantlandos

i
1 =

2. Teyamilupialdery  du Help File nsldldsunsu Maya @iy

gaNffAaNAULAR NN 3 ARTULLINENU8999N1IFNT Naen
Tsuns  Maya w9z Maya  Haedeslunnsairauuuuazdng
(Modeling) 810

[ %

LA A L o o > » o oA A
3. ANNKEana (Origin) T@Nﬂ@luﬁ QT@N’J@ﬂqH’]W\‘]VﬂJ@C‘]@\?Nﬂqqﬂuqm@ﬂ@‘wq\‘]

'
= 2 o a 17

e faswisesnntunuandeyaseniuneenivluwmnis i

oA Y v @ v = =< o
G]?Q@ZQ@‘LILL‘VI@\‘W]N’]VLG] Qﬂi:m@mm@umu LA UL LTEITEY GRS

v
v a o

dl a oA 1 di vy dl di A 14 o o
gndfuRewedluanndantiu  welilideyanaeneld  winnzandmiu
thaniiugudeyaniiannin

4. AUNIN (Quality) deyanidanuinsiAniiianiziuagiflusiuaunan (High

Density of Term) Rusuniiluilszlemianunsadlfsiunaiiany (Definition) 189
AN Lo

5. AonutiuaNe (Up-to-date) dayaniwnaniumaiianisaiisnunaniomes

' '
a 1% Gl

a = o o | aa A as %
NINNAITNANNIUATE NI UANTNANITAAALLATENNALAZITNNTATY

1 ] v dl [ a e/ a 1 =3
nuuutnd 7 egane deyaniunadiRaeumatianisldilsunsusng A

k1l

11 i L , ;
dinan Special Interest Group on Graphi cs Gadunguiidenayaesediu vieannaueiesininaneuiianes (ACM:

Association for Computing Machinery) unaafsdansudt dnnswiedidu greaziduaiainliiomi luirde panduan
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functions used for modifying the size, location, and orientation of either the
model or the camera are called geometric transforms.
AEWTSINLsNeTINEAN9T the term 19U MAX uses the term "loft," but the
word "skin" is so conventional that I'll be using both in these lessons.
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AANNNLUIINNATUAIN this process, this method, this device 11 These

a

three processes together are called TRANSFORMATION.

AdwinLsngegluAsesnunednytlsznia “......" U If the sweep is in a

direction orthogonal to the section the object is described as 'extruded’, a
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simple case being a square section extruded along a straight path to
produce a cube

fennanensduiiens My to be Wie can be defined sitetsylenil
aneusiuA1aiung wu Polygonal faces: A face is _defined as the region

bound by joined edges.
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PN = Process — Next Process
OD = Operation — Device

P = Input Device - Process
O-PO = Operation — Position
O-PR = Operation — Product
oT = Operation — Technique
MO = Method — Object

0oQ = Object — Quality

GS = Generic — Specific

0oG = Object — Grouping

PC = Parent — Child
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MNWOQ002: Dimension 1 & 2

WP Whole — Part

Process — Next Process

PN

ANRBUNE TURAUUANIUNNMNARNAIAESNIIAN 3 W6 wiaily 3 dau Aa N1aF1euUL
1sad6Y (Modeling) N1sad1eniniaaanlng (Animation) waznisilszasanadayanlaain

13 Modeling uaznns Animation T lénaaanuiluginin (Rendering)

MEX001 3D GRAPHICS

AR ARNANAUG: D1 AN

Synonym/ variants: Three-Dimentional Graphics [MOD003]
3dcg [MODO005]

FEATURES: pauiiamains iin 3 15 iuiFesresnisiiauaninuazaesing o fusngee)

v

Tulanes 3 15 Inenisldutinliiendedidngsing o Nuinuuaen WiuARRANNEN

EXTRACTION:

1. 3-D graphics depend on illusions to persuade us that there is depth behind the
surface of the computer screen. [MODO010]

2. Three-dimentional computer graphics deal with representing and rendering a
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three-dimensional world that exists within the computer. [MODO005]

3. Once you install the software, Windows 95 users will see a new program group
called 3 dcg , under the Start->Programs menu. [MODO005]

4. Windows NT users will see these icons in a new program group called 3 dcg .
[MODO005]

5. exe option under the Start->Programs->3 dcg menu. [MODO005]

AnyineLAeante ne: paNNamasng Wn 3 NA

AANNILABTNITINAN 3 HE [RTHO02] [RTHO03]

NOTE: lupdsdaganim lawunisldantia 3dcg Tuanenizau uanainifunisEaniuy

ANRILYINTIU
MEX002 MODELING
ARAN T AIAuAUS: D1 uazi@ansaliealfm D2, D3, D4, D5 uay D6 AU

Synonym/ variants: 3D Modeling

FEATURES: Modeling Aanisa¥1euuuvizadng iuduneuusnlueuaeniamaingiin 3
35 atlsznevldaeduneauman < e Modeling, Animation uaz Rendering gilnanilunis

asauuuivaaiin wnduanuninuaiauinienaldiersesyunss idu Digitizer 190

Scanner wilpeiia 7 1t dnazafisuuuainisunss 3 88 3elsnAgnndanan

EXTRACTION:

1. Your software must support nearly every modeling, animation, and rendering
tool available. [MOD002]

2. Computer graphics is built on three basic building blocks:modeling , animation,
and rendering. [MODO005]

3. Modeling, then, is usually the first step in the process of setting up our computer
graphics world. [MODQ0O05]

4. As well as combining simple building blocks, the designer can use some
advanced modeling techniques to create the more complex shapes in the

console. [MODO006]
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5. Now that you're familiar with manual digitizing, you're ready to consider the pros
and cons of the biggest modeling power tool-the laser scanner. [MOD002]

6. If you are running your own shop, you should consider how much modeling you
do and whether investing approximately $ 3,000 in a digitizer can save you time

and labor costs over freehand modeling. [MOD002]

FiifiaLAean s ng: n19Tugydag 3 17 [RTHO04] [RTHOOS]
N17 Modeling [RTH002] [RTH003]
9639 luAad TN 3 JR , nn9aieTuiea 3D [RTHO07]
N12918890LL [RTHO01]

NIFASULLANA D [RTHOO08]

MEXO003 ANIMATION

NN ANANAUS: D1 way D2 AN

Synonym/ variants: 3D Animation

FEATURES: Animation Aan1snnlinniizadng 3 iawnaeulue nlimimuaiaulasinay

udumeusiaainnisa¥isuuuzadeg

EXTRACTION:

1. Computer graphics is built on three basic building blocks:modeling, animation,
and rendering. [MODO005]

2. We can then assign motion to these models (animation) and define them to have
desired surface properties (rendering). [MOD005]

3. We make models for animation, and one of the first things the 3D animator learns
is that objects that appear simple and uninteresting can become very exciting
when movement is involved. [MODO0O08]

4. The demonstrator had created a simple keyframe animation--a head turning
back and forth. [MOD010]

5. Then, as a preview of this animation was running in a loop on the screen, he

edited the animation, making the head nod up and down. [MODO008]
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FnifeAsannsnng: nisaiienisindewlin [RTHO04]
Aatlznnsadranniaaelun [RTHO05]
N9 Animation [RTH002]
mm’émmwm?ﬁl@ﬂm [RTHO07]
nsvnmaaeulu [RTHO01]

WAL [RTHO08]

MEX004 RENDERING

NANTUAANANAUG: D1 way D2 AN

FEATURES: Wa3anafauusvizedng uazaianinminaaulnowds Anniedunaunisuand
NWANHAYINFBINsestinaanuUL dunaunan o Tunns Render Ysznausag n1sauad

WN3YN4IN1T Flat shading, Curved shading was Ray shading w31azldaulamanududa

a6 o

1093mQHFUd (nsnzesnelafifeauladliiiludngInaneunewmaldinniasunesls) uay

q
o o

aulanadnoNiiuinanawyintiu SR AN I L ULNITI5ULAASEIUNINATNNU

q @

gonrudmguuuTnanauint

ATREUNE NIFUAAININ (Rendering) iludumeunnlvglauisuansauaniiRiedmaes
panun lidsngfuninuuase Melinnsuananineanuflunsinuuseiifos funaneda
UNABLTW NITUARININANAA wazNITuanInnIaseasn dsuanIn neatinsdeayld
[~3 1 b4 a b v d} v o b4 % dl
19A19904L39 Wi lisneazideadeyaluniniles @ataainamauninan gy Tuanen
4 a4 - P day L s v v A e
NIFULAAININIANBUATININAY LTUNITUAAININNHLAIWN tansiasanAadayangniinn

1szuaNINIUANAIA TefasaNAtLATasARNRamasLaraansLa SRz AnnIngs

29NTIDNAFABINITIANNINTUGAAE [RTHOO5]

EXTRACTION:

1. Computer graphics is built on three basic building blocks: modeling, animation,
and rendering. [MODO005]
2. We can then assign motion to these models (animation) and define them to have

desired surface properties (rendering). [MODO005]

3. This is necessary because almost all rendering engines still operate from points
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and polygons, rather than from curves. [MODO010]

4. We'll ignore the complexities of NURBS and other spline surfaces (which must
be tessellated into polygons for rendering in any case), and consider pure
polygonal mesh geometry. [MOD010]

5. The three main rendering methods are flat shading, curved shading, and ray
tracing. [MODO006]

[ e a

ANTINeILLAENANE e N1FWAASAIN [RTHOO5]
N9 Render [RTH002]
N7 AL AILAZ LN [RTHOO1]

NN7L51LAD7T, 131bAB39 [RTHOO08]

D3 {AANAnsiusuLmNgUnsainsaisuuLiedng

oD oD oD

P wModeling Softward

MNWO0O03: Dimension 3
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IP

Input Device - Process
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Synonym/ variants: Digitizer MODO005]
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EXTRACTION:

1. If you are running your own shop, you should consider how much modeling you
do and whether investing approximately $ 3,000 in a digitizer can save you time
and labor costs over freehand modeling. [MOD002]

2. The alternative is to use a 3-D digitizer to take a wireframe from a real object --
the designer touches the object repeatedly with the stylus on the end of the
digitizer arm, and the computer measures the position of the stylus in space.

[MODO006]
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MEX006 3D SCANNER

AR ARANAUS: D3 AN

FEATURES: \iluieaaeiialunisyin Modeling nnenulaanisanaiaimes liéadng 1enazsiali
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EXTRACTION:

1. Laser scanners have contributed to films and television shows such as Jurassic

Park, The Abyss, Terminator 2, Dragon heart, The Mask, Deep Space 9, and
Apocalypse. [MOD002]

2. A laser scanner is a device that bounces a low-power laser beam off the subject
to precisely measure the subject's surface contours. [MOD002]

3. Ifyou only need a few scans a year or only for special projects, it doesn't make
economic sense to invest $70,000-plus in a scanner that will be idle much of the
time. [MOD002]

4. One problem with laser scanners is accurate capture of areas shadowed from
the laser. [MODO002]

5. Depending on the scanner setup, the scanner head may circle around the
subject, or the scanner head may be fixed and a turntable rotates the subject.
[MODO002]

6. Likewise, the subject should be as calm and relaxed as possible to reduce his
heart rate, because the scanner is sensitive enough to pick up the pulse in the

throat. [MODO002]
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7. Alaser scanner works by shining a beam of light on the model. [MODO005]

8. The scanner digitizes the important features of the model and records them as
data points. [MODO002]

9. Infact, maguettes have become even more important to CGl work, because 3D
digitizers and scanners now provide a means of bringing the maquette directly

into the computer. [MOD002]
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MEXO007 MODELING SOFTWARE

NNl ARNANAUG: D3 AN

Synonym/ variants: 3D Modeling Software [MOD002] [MOD006]
Modeler [MOD012] [MOD002]

3D Modeling Package [MODO009]

3D Modeling Application [MOD012]

3D Modeler [MOD012]

FEATURES: Undgansuafazillsunsulildnn Modeling, Animation waz Rendering
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EXTRACTION:

1. Your software must support nearly every modeling, animation, and rendering
tool available. [MODO002]

2. Before you work through this chapter and the following one, you should be
comfortably familiar with the modeling tools in your 3D software of choice.
[(MODO002]

3. All you need to understand as a character animator is how your 3D software
handles polygons, splines, and their related techniques. [MODO002]

4. Which tools you can use depend on your modeling software. [MOD002]

5. Most 3D modeling software has a friendly, intuitive way of navigating a model

within the 3D workspace. [MODO002]

6. Our software does not provide you with the tools to build these objects.
[MODO005]

7. These are advanced techniques and our software provides no support for such
modeling methods. [MOD005]

8. Even where an major employer, such as Pixar or Pacific Data Images, uses
primarily its own proprietary software, expertise in Alias or Softimage is
considered a necessary qualification. [MODO010]

9. The designer uses 3-D modeling software to create the wireframe for the

console (left). [MODO006]

10. Itis a rendering and animation package only, without a modeler. [MODO010]

aznannlnzazi@enly MEX011, MEX019, MEX027 mswiiuiindiasjadwil Polygonal Modeling, NURBS Modeling uag Subdivision Surfaces

Modeling
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daugAA49 [RTHOO01]
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MNWOO04: 3D Coordinate System
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MEXO008 3D COORDINATE SYSTEM

AR ANANAUS: D4 AN

Synonym/ variants: XYZ Coordinate System [MODO005]

FEATURES: szuuinauana Lt luaanfamasnain 3 RAUsenausieuni 3 inuAa
WNW X, ¥ WAE 7 (x,y,z axis) N194519 uaznisnszvinnisiaaanlnale o fudng faznszi
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EXTRACTION:

1. You should be familiar by now with the XYZ coordinate system used to build and

animate models. [MODO002]

2. In 3D coordinate system, any point is located by three coordinates (X,y,z)

representing the parallel distance along the three axes. [MOD005]

3. The XYZ coordinate system is comonly used to define the three-dimensional

space in which object are modeled. [MODO005]
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AnyineuAeants ne: sxUUNAe [RTHOO5]

seUulARBFALUA [RTHOOB]

MEXO009 GLOBAL COORDINATE SYSTEM

NANTAARANAUG: D4 AN
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Synonym/ variants: World Coordinate System, WCS [MODO005]

D

FEATURES: TAfusiayduaslszuuninuansmumniaianizit (Local Coordinate System)
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EXTRACTION:

1. Each local coordinate system, associated with each model, is then

superimposed on the "global" coordinate system of the scene. [MODO010]

2. Lesson 10 - Intersecting Spaces - Part 2 The value of distinguishing between

local and global coordinate systems is most evident when we rotate objects.

[MODO010]

AnfineLiAeannE lne: Global Coordinate System [RTH002]

SLUUNAALBNAMULNNANS [HiTiainy]

MEX010 LOCAL COORDINATE SYSTEM

NN ANANAUG: D4 AN

Synonym/ variants: Subcoordinate System [RTH002]

FEATURES: nigenfifiauansumiieeddnguiaziugn Adauanfiundaanisy die)
Y a o o 1 1% =3 Qy ¥ 4 =3 Qy o
nels WrinuenAtutesandns Tunisgugnuduila wsiesignuduitanyuseusiaieg

TaeldsruUNAALANALNUILANET

EXTRACTION:

1. The coordinate system for the individual object is called its "local" coordinate
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system. [MODO010]

2. Each local coordinate system, associated with each model, is then

superimposed on the "global" coordinate system of the scene. [MODO010]

3. But to rotate the apple around its own center (so as to orient it just as we want)

we need the local coordinate system of the apple itself. [MOD010]
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MEX011 POLYGONAL MODELING

AR ANANAUG: D5 AN

Synonym/variants: Polygon Modeling [RTH008]
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EXTRACTION:

1. The older and more common approach is polygonal modeling, in which every

surface is described as a group of vertices located by 3D coordinates and
connected by straight lines. [MOD002]

2. Polygonal modeling requires you to be able to visualize and manage your model

in terms of vertices, edges, and faces to build up complex organic curves from

collections of flat faces. [MOD002]

o

AN LLAENN = INe: N385 UL LR AR LA eIAtN [RTHO08]

MEX012 POLYGON

NRAN U ANANAUS: D5 AN

Synonym/ variants: Poly [MODO009] [MOD008] [MODO002]

ILLUSTRATION: dautlsenavaadiwana
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NINEUATFBIN1ITAONNAMNAZIREANIN (AIIUAZIBEANNIFANT MEX016-MEX018)

EXTRACTION:

1. Taking Advantage Of Polygons: When you need to define a surface with the
least amount of detail, polygons are the way to go if you don't care about harsh
edges in your silhouette. [MODO002]

2. More formally, a polygon is a set of non-crossing straight lines joining co-planar

(flat) points that enclose some single convex area. [MODO005]

You need at least three points define a polygon. [MOD005]

Lines making up the polygon should not cross. [MODO005]

Each line of the polygon is called an edge, each corner a vertex. [MOD005]

o ok~ w

The phrase single convex area refers to the plane that lies within the polygon.
[MODO005]
7. A poalygon is an n -sided shape defined by a group of ordered vertices and the

edges that are defined by pairs of those vertices. [MOD014]




74

8. However the real power of polygons comes when they are combined in a mesh
structure to make a more complex model. [MODO005]

9. A polygon mesh is a collection of polygons arranged so that each edge is
shared by at most two polygons. [MODO005]

10. Since polygons are flat, you can never quite represent the curved surface
exactly by using them. [MODO005]

11. Using a larger number of polygons will approximate the curved surface more
accurately but never exactly. [MODO005]

12. Notice how the sphere starts to look smoother and smoother as the number of
polygons representing its surface increase in density. [MODO005]

13. It turns out that if we define a sufficient number of polygons (increase complexity
of a model), we can represent almost any shape. [MOD005]

14. Here vertices are connected by edges, and polygons are sequences of vertices

or edges. [MODO007]

AnsiineuAssniEnne: Twanau
Polygon [RTH004] [RTH002]
gﬂm?ulw [RTHOO05]
gﬂummmﬁlﬂu [RTHOO06]

MEX013 VERTEX

HRuluiAlguug: D5 AN | gUwywail vertice

Synonym/ variants: Point
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EXTRACTION:
1. Each line of the polygon is called an edge, each corner a vertex . [MODO005]
2. Notice that we represent the polygon as a set of lines that connect its vertices .

[MODO005]
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3. Here vertices are connected by edges, and polygons are sequences of vertices

or edges. [MODO0O07]

AniinauAean1elne: apaan [RTHO05] [RTHO01]
Vertex [RTH004] [RTH002]

qpasinnd [RTHO05]

MEX014 EDGE

NN ANANAUG: D5 AN
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EXTRACTION:

1. Each line of the polygon is called an edge , each corner a vertex. [MODO005]
2. A polygon mesh is a collection of polygons arranged so that each edge is

shared by at most two polygons. [MODO005]

AnnsuAeanie ne: 1lduaes [RTHOOS5]

W i man [RTHO01]

MEX015 FACE

AR ANANAUG: D5 AN
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EXTRACTION:

1. A polygon has two faces, referred to as front face and back face. [MOD005]

2. Add one more edge row, select polygon mode, and find the faces you'll extrude

for arms and legs. [MOD002]

3. Now we select the faces for the middle finger for extrusion. [MODO008]

AnyineuAeanIe e e [RTHOO0S5]

Face [RTH002]

MEX016 POLYGON MESH

NRAN WA ANANAUS: D5 AN

Synonym/ variants: Polygonal Mesh [MOD005] [MODO007]
Polygonal Net [MODO007]
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EXTRACTION:
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1. The critical characteristic of a polygon mesh is that the polygons must be
connected. [MODO005]

2. This means that if we were to connect all the points described, we would get a
polygonal mesh representing the entire sphere. [MODO005]

3. The points P;(x;, y;, z;) are the vertices of the polygonal net, stored in the order in
which they would be encountered by traveling around the model.
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MEX017 LOW POLYGON

NN ANANAUG: D5 AN

Synonym/ variants: Low Poly [MODO009]
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EXTRACTION:

1. Ifall you need is a low -polygon model for a realtime game, you won't need to
capture many points. [MODO002]

2. However, past Cinema 4D tutorials have rarely focused on low polygon
modeling, which is essential for game production. [MODO009]

3. The techniques | outline can work with pretty much any low poly modeling, but

are specifically suitable for the modeling of relatively simple objects. [MODO009]
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MEX018 HIGH POLYGON

AR ARANAUS: D5 AN

Synonym/ variants: High Poly [MODO012]
Hihg Polyon Count [MOD010]
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EXTRACTION:

1. Sometimes it is necessary to create such "high polygon count" models to create
surface texture, as where mountains or detailed landforms are to be
represented. [MODO010]

2. Another good use is if you have high poly models you want to use in the

background for example, trees or humans. [MODO012]
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INURBS Modeling

MO
Control Vertex|
WP
Hull
GS v i
»NURB Curve Poin

MNWO06: NURBS Modeling

= Generic - Specific
= Method - Object
= Generic — Specific

= Whole — Part
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MEX019

NURBS MODELING

AR ARANAUS: D5

AN
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EXTRACTION:

1. NURBS modeling has traditionally been the feature that separated the upper-tier

and lower-tier professional 3D packages. [MOD010]

2. NURBS modeling is mostly about building surfaces directly out of curves.

[MODO010]

3. Inrecent years, NURBS modeling has become commonplace in the design and
animation industry. [MOD014]
4. Proficiency at drawing and editing curves is an important part of NURBS

modeling. [MODO014]
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MEX020

NURBS

AR ANANAUG: D5

AN

Synonym/ variants: Non-Uniform Rational B-Spline
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EXTRACTION:

1. Common surface types for character animation include polygons and Non-

Uniform Rational B-Splines (NURBS). [MODO002]

2. Alias offers NURBS and polygons, which Softimage also offers. [MOD002]

3. MAX, Maya and Softimage (not to mention the outstanding Rhino modeling
program) all have their own approaches to NURBS. [MODO010]

4. NURBS are ideal curves whose shapes are governed by control vertices.

[MODO010]
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AnyineuAeanis ne: WU [RTHO05]

NURBS [RTH003]
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MEX021 SPLINE

AR ARANAUS: D5 AN

Synonym/ variants: Curve, Spline curve [MODO003] [MODO001]
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EXTRACTION:

1. Spline is a curved line that passes through several vertex dots in a 3D space.
[MODO008]

2. The trade-off is that splines are more difficult to manage, requiring more
advanced software than polygonal modelers. [MOD002]

3. B-splines are a class of spline curves that are particularly useful in graphics
applications. [MODO003]

4. The Bezier curve is defined by a parametric equation which uses 'control points'
to establish varying degrees of curvature along a line. [MODO001]

5. A network is a four-point Bezier Spline surface, which you place and distort by

moving the control points. [MODO002]
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MEX022 CONTROL VERTEX

AR ARANAUS: D5 AN

Synonym/ variants: CV, Control Points

FEATURES: \iifudazgnanunning CV us CV azluigniudnilugdaunilensanuia iwane
ulailfiangetjudulAs CVs tan1ain Control Vertices Manaifiaqmsing < N dAauAx
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EXTRACTION:

1. NURBS or B-Splines use control vertices that modify but are not directly part of
the surface they define. [MOD002]

2. NURBS are ideal curves whose shapes are governed by control vertices.
[MODO010]

3. The control vertices, other than those at the start and end, do not lie on the

curve. [MODO010]

4. CVs are control vertices, the points you often manipulate to alter the shape of a
curve (or surface). [MOD014]

5. These curves are controlled by a designated set to points also called as control
points, which indicate the general shape of the curve. [MOD005]

6. A network is a four-point Bezier Spline surface, which you place and distort by

moving the control points. [MODO002]

ANl uLALen I Ing: Cv*
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MEX023 HULL

AR ARANAUS: D5 AN
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EXTRACTION:

1. Ahullis a network of straight lines that connects CVs. [MOD014]
H

ulls are mainly visual aids that help you see where interconnected CVs exist.

[MODO014]
3. Hulls are useful when your object is so crowded with CVs that you can't
determine exactly which adjacent CVs will be affected when you tweak part of a

model. [MODO014]

AnsnsuAenns ne: Hull [RTHO02] [RTHO07]

MEX024 CURVE POINT

NN ANANAUG: D5 AN

[

FEATURES: Curve Point ifluqmianmentsngeguindulis seldiduaannivunnumis
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EXTRACTION:

1. Acurve point is an arbitrary point on the curve. [MODO014]
2. You might select a curve point, for instance, to cut a curve into two parts.

[MODO014]

FAnsnsuLAenns ne: Curve Point [RTH002] [RTHO07]
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MEX025 EDIT POINT

AR ARANAUS: D5 AN

Synonym/ variants: Knot, EP

o ¥ a
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EXTRACTION:

1. The elements of a curve follow: If you're a newcomer to NURBS modeling, focus
on understanding CVs and edit points. [MOD014]

2. Edit points, also called knots, are the small x characters that lie on the curve (or
surface). [MOD014]

3. It creates edit points based on where you create the CVs. [MODO014]

4. It creates CVs in positions based on where you create the edit points. [MOD014]

5. Regardless of which curve creation tool you use, the more CVs and edit points a
curve has, the more precisely you can control its shape. [MOD014]

6. A NURBS curve is actually composed of one or more curve segments that meet

at points called knots . [MODO010]

AnsinsuAeanns ne: Edit Point [RTH002] [RTHO07]

MEX026 SPAN

NN ANANAUG: D5 AN
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EXTRACTION:

1. Aspan is the part of a curve between two edit points. [MODO014]

2. You do not select and manipulate a curve span directly. [MOD014]
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AnyineuAenfe e dae [RTHO01]
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GS
Subdivision Surfaces Modeling

MO

Subdivision Surfaced

MNWOOQ7: Subdivision Surfaces Modeling

GS = Generic - Specific
MO = Method — Object
WP = Whole — Part
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MEX027 SUBDIVISION SURFACES MODELING

NRAN WA ANANAUS: D5 AU

FEATURES: gian1sldanuil Tideyadunisaiiauuy nsafeniwinaenlue uaznis

Uszunanndaedgnisaiauuuvivedngfaedunifumasiva

EXTRACTION:

1. The Subdivision Surfaces Modeling guide provides information on creating,

modeling, animating, and rendering subdivision surfaces. [MOD014]
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MEX028 SUBDIVISION SURFACES

NN ANANAUG: D5 AN

Synonym/ variants: MetaNURBS [LightWave]

MeshSmooth [MAX]

ILLUSTRATION: @9uilsenavuaesy Subdivision Surfaces
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EXTRACTION:
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1. If you plan to model a finely-detailed object such as a human face or fingers,

modeling with subdivision surfaces might be easier. [IMOD014]

2. Subdivision surfaces is an easy way to create intricate objects such as human

hands. [MODO014]

o g

AnyineuAeante ne: Fumag wasina, Subdivision Surface [RTH002]
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MEX029 LEVEL

AR ARANAUS: D5 AN

Synonym/Variants: level of detail
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EXTRACTION:

1. The variable next to the Smooth button sets how far Smooth looks to determine
the adjoining surface level : 1 equals one pixel. [IMOD002]
2. Repeat this process until you've found a level of detail that produces smooth

profiles at your project's finished resolution. [MOD002]

g e a

AnyineAeanis ne: sz [RTHO05]
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IPolygonal Modeling MO

INURBS Modedling

Subdivision Surfaces Modeling

MNWOQO08: Primitive

MO = Method — Object
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MEX030 PRIMITIVE

AR ANANAUG: D5 AN

Synonym/ variants: Basic Primitive [MODO005]
Primitive Shape [MODO005] [RTH005]
Primitive Form [MODO007]

Geometric Form [MODO007]
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EXTRACTION:

1. Although we use polygons to construct these shapes, they exist in their own

right as primitive objects and most modeling software provides them as basic

primitives. [MODO005]

2. The set of primitive objects normally includes a sphere, a cylinder, a box, a

cone, and a disk. [MODO005]

3. Primitives are the basic 3D shapes that are most commonly found. [MODO008]
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4,

Rings or other donut shapes--properly called toroids--are almost impossible to
model by hand and every program offers them as some kind of PRIMITIVE.

[MODO010]

One way to do this is to use a set of primitives or geometric forms that are simple

enough to be easily implemented on the computer but flexible enough to

represent or model a variety of objects. [MODO007]
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MNWO009: 3D Object & Transformation

= Operation — Product
= Method - Object

= Generic — Specific
= Object - Grouping

= Parent - Child
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MEXO031 3D OBJECT

NN ANANAUG: D6 AN

Synonym/Variants: 3D Model, Object, Model
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EXTRACTION:

1. 3 Three Dimensional Modeling Graphics scenes can different kinds of objects :
trees, flowers, wood paneling, water, plastics, fire, etc. [MOD005]

2. Soitis probably not too surprising that there is no one standard method that we
can use to describe objects that will encompass the characteristics of all these
different kinds of objects. [MODO005]

3. Now that we know how to create and display 3D objects, let us explore how to
move these objects in our 3D world. [MODO005]

4. Three-dimensional objects can be grouped together to create structures that

define how these models are transformed and how they relate to one another.
[MODO005]

5. Grouping of these models creates structures called hierarchical structures,
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because within these structural groupings some objects are always more
dominant than others. [MODO005]

The objects at the top of the hierarchy are called parents; the objects below the
parents are called children and inherit their parent's transformations. [MODO005]

We've spent some time in the past lessons getting comfortable with the idea of a

3-D object or MODEL. [MOD010]

8. The words "model" and "object" are loosely interchangeable in most contexts.

[MODO010]
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MEX032

TRANSFORMATION

NNl ANANAUG: D6

AN

Synonym/ variants: Transform (n, v)

0 Object Menu waaLaen Transform

FEATURES: nnsutlas Usenausiae nsginemiumida (Translation) N13uyu (Rotation) uay
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EXTRACTION:

of the object). [MODO005]

around in our 3D world to create a composition or a scene. [MODO005]

are called geometric transform. [MOD005]

4. Under the Objects menu, choose the Transform option. [MOD005]

1. Transformation: Once we have built our models, we may want to move them

2. The functions used for modifying the size, location, and orientation of the model

3. The most widely used transforms are translation (moving the model location),

rotation (changing the model orientation), and sizing (changing the dimensions

A uLAsan s ne: n1sudae [RTHO05] [RTHO06] [RTHO01]
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MEXO033

TRANSLATION

NNl ANANAUG: D6

AN

Synonym/ variants: Moving [MODO010]
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AR UINNTENIAINILNU X TRarinedie-191 nnseiimNuwnu Y dngasdie

EXTRACTION:

of the the object). [MODO005]

1. Translation is when we move an object along any of the three axes. [MODO005]
2. We can move the object left to right (translate it along the X axis), move it up and

down (translation in Y), or move it forward and back (translation in Z). [MOD0O05]
3. The most widely used transforms are translation (moving the model location),

rotation (changing the model orientation), and sizing (changing the dimensions

N3¢l [RTHO06]

n1gkla [RTHO01]

AnsinsuAeanis ne: nngulaniwmida [RTHO05]

ANTABUANLILY, N7 Transformation [RTHO02]

NOTE: gﬂﬁﬁﬂ?ﬁmﬁ@ Translate

MEX034

ROTATION

NN ANANAUG: D6

AN
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Synonym/ variants: Rotating

FEATURES: Wadnngnuyuliniuunu X, Y vize Z 1s1@undunaumaniidinisuguing nns
wyudnglimuuni Y azFandn Ry (Rotate Y) nenyudng lmnuunu X Fanda Rx (Rotate

X) Nevsuing llanunu Z Fanda Rz (Rotate 2)

EXTRACTION:

1. When an object spins, yaws or pitches, we say it has undergone a rotation.
[MODO005]

2. The most widely used transforms are translation (moving the model location),

rotation (changing the model orientation), and sizing (changing the dimensions
of the the object). [MODO005]

3. A spin rotates our model about the Yaxis, and is called Ry. [MODO005]

4. Pitching the model rotates it about the X axis, and is called Rx. [MODO005]

5. Yawing the object is rotating it about the Z axis, and is hence called Rz.
[MODO005]

g e a

AnAineuLpeen1 e Ine: n9uyuing [RTHO05]
N4 [RTHOO6]
N13yUaA [RTHOO2]
N19VH1 [RTHOO1]

NOTE: guUAn3anma Rotate

MEX035 SCALING

NN ANANAUG: D6 AN

Synonym/ variants: Resizing [MODO010], Sizing [MODO005]

FEATURES: natiauenedng) peniaitasuutlasauintesdngminuni X, ¥, Z Inaazidasy

<~ a4 o o o @y
TuqmquLLﬂusLmLLﬂuuu\‘] 178 2 LN NTANN 3 LLﬂu‘W?@NﬂuﬂvLﬂ

EXTRACTION:
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1. The process of changing the dimensions of a model along any of the three axes
(X,Y,2) is called scaling. [MODO005]
2. Scaling can also occur simultaneously along any two or all three axes.

[MODO005]

AnsnsuLAeanfe ne: nssiaene [RTHOO5]
Nslasuudmna [RTHO06]

n17 Scale Amg [RTHO02]

NOTE: gilAnsanAa Scale

MEX036 PARENT

ANUNN,

NN ANANAUG: D6 ANNTEIN

Synonym/ Variants: Parented Object [MOD002]
Parent Object [MODO002]

o o

FEATURES: Tunn3dnngu dpqusiaganfudugegn dnggn <) aganuduadlil ianinis

wilasdmgual SrggnasgnuiasanAdndsiudagua v Avualiannssinaiudmgua
a 1 | o dl o o a A 1 o Y

wanEhnaailudnggn esazasuduaingsing Sutlinansazadudas nsuilaq

nszinandmgualidagnvintu vinnaunuldls

EXTRACTION:

1. The objects at the top of the hierarchy are called parents; the objects below the
parents are called children and inherit their parent's transformations. [MODO005]

2. This means that if a parent object is translated, its child object also undergoes
the same translation. [MODO0O05]

3. Now the base, tummy, and head need to be parented in a way that would
enable us to move them as a single unit. [MODO005]

4. This is because the links go only in one direction; only the children follow their

parents, and not vice versa. [MODO005]




97

5. Parenting is a one-way street. [MODO010]
6. Parent the upper mouth to the root of the head and the lower mouth to the jaw.

[MODO002]

A uLRean1 e Ine: unslewdt (nFe1), nsunsiaun (WIn-35n1s) dngue, ane (WIN-

#1g) [HTsaminy]

NN (IN-3715) [RTHOO5]

MEX037 CHILD

HRnluiAlduug: D6 AN | guwywaud: Children

Synonym/ variants: Child Object

o

FEATURES: mautlasninggnldilnansenusadnguaud wulaniluinggnaasnaseniing

q

= a & : @ o Y ~ a %
LHAUNHUANBINAE TanaTuyUAIN LLmI@ﬂﬂ@’m’ﬁﬂ‘VlNu?‘ﬂUﬁ]QL‘ﬂ\ﬂﬁ IG'WEIV]@Q\?@WVIWETILNVL@

Q q

iy unn hdoe

EXTRACTION:

1. The child object is translated (or scaled or rotated) along with the parent.
[MODO010]

2. But transformations to the child do not affect the parent. [MODO010]

3. The Earth, being the child of the Sun object, is rotated around the Sun's vertical
axis as the Sun is rotated. [MODO010]

4. The Earth, as a child object, can still be rotated separately from the Sun.
[MODO010]

AnieuLpeanene: dnggn [RTHO05]
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D7 dRANANAusIL A ATiANNsAFSILUWTa IR

Modeling
D7
oT oT
Subdivision oT Deformation
oT
oT, oT oT -
Loft Boolean Operation
Extrusion Revolve Trim

MNWOQO10: Dimension 7

oT = Operation — Technique

S

A1agLNe  WwATANIaFuLLYTedRa NNFNsNe o] Aulludowsiantsrasd uniein
Subdivision AtaldRuRazIBaANNEsTW N9 Loft intNaainuRaanidulAeutisly
o % v a 9 dl | o % o .
fadulasanidunile n13 Revolve TUNN3UseninaaIN1345199RgNINANNIAT 11T Trim
o 4} 1 1 d’lj a o . . S|
NIHBABINITIRNCTANUUNUNIIFE Boolean Operation War N13 Deformation ilunng

= %

o e L A
wasundaslsidnadvtnaasnenAedng

q

MEX038 SUBDIVISION

o

AR ANANAUG: D7 AN

k3

FEATURES: naslaeiiflumafiai 1 fifinA N azid e N a519A N eiiied 1S nnugo

Ql é{ 1 o a v é{ [ dl 10 | v v dl 1 1

flstu InanisutissinInanauliunnau dngilianiudecliinaaulnannn wu douseguan
dgj v v =l o v 1 0 o d’j dl 1 v 1 =
1@, 789711 1318 mna e lng ldinanausuauties uAd LN UNLNR [udese viTe

X o Ao & \ , [y X o & v | e a ¥ o X
WUNQV]NWVJ'WNEIWM&JH AHWNNATNLUR @qLﬂum’ﬂQLLU\j WQIW@ﬂ@usLﬂﬁJqqu')umqﬂmu

EXTRACTION:

1. Shoes, mid-sleeves, or mid-legs with little or no motion or deformation can get

by with fewer polygons, while joints and flexible masses of soft tissue will require

more subdivisions. [MOD002]
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2. Subdivision is an algorithmic technique to generate smooth surfaces as a

sequence of successively refined polyhedral meshes. [MODO013]

o

AnieLLAeaNN= Ing: N3 Subdivision[RTHO02]

MEX039 LOFT

ALY,

NAN TUNANANAUS: D7 ANN3EIN

Synonym/ variants: Skin [MODO010]

ILLUSTRATION: n3aawsl (LOFT)

a %

FEATURES: iaaniuiafisiaanisazaaws udanailuads aausazseansduainaaatanands

Anarfuly 1 Loft, Make Loft

o a o A % 5 a o 4’4’ a % dl o
ANBBLNE N19aas AANIIAFINNURRT093RY TaanisaniuRsandulAsduniislld

EulAB nidumile [Fdaaminy]
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EXTRACTION:
1. Click the Loft button. [MODO008]
2. MAX uses the term "[oft," but the word "skin" is so conventional that I'll be using
both in these lessons. [MOD010]
3. With the surface selected, we can use the Make Loft command. [MODO010]
4. We could extract selected curves from the surface and skin them, but we can

also use the Make Loft command. [MODO010]

[

A uLAsan s Ing: N2 Loft[RTHO02]

MEX040 EXTRUSION

NN ANANAUG: D7 AN

ILLUSTRATION: n1s8im (EXTRUSION)

Synonym/ variants: Extruding [MODO0O05]

FEATURES: nstiailudsivenuusisanisa firmnsasanistialdaniudasdudunss vinlg
TnenisnatluAds wazlddnnszasnsainista lsunsuazdnnislidageallmuunui
Auua ansntanudunsaTaldulAsile alaaulinin 2 858 gilasuaniy

ANTEUE 3 HEl

o _a A o PR P 2 o qve o X
ANRSUTY ﬂ']?ilﬂL']JuW]ﬂuﬂL'WNﬂqqﬂﬂuq‘ﬁ?ﬂﬂqf]ﬂﬂﬂmqiﬁqmqwlﬁﬂq[ﬂ?‘ﬂu Iﬂﬂ?gﬂzﬂqqﬂ

aneeingaznaneiiudiou o uileiseannuuunaesing b [RTHOS]

EXTRACTION:
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1. Extrusion is a quick and dirty way to make something 3D. [MODO008]

2. Click on the Extrude button and extrude the faces 60 units by typing in 60 in the

Amount field. [MODO008]

3. Then the flat object is extruded out along a path. [MODO010]

4. In this way, all possible oval shapes can be made in two dimensions, and
effectively extruded into the third dimension. [MODO010]

5. You can extrude a curve, either along a straight line or along a curved path.

[MODO010]

AnyineAeanis ne: n13elia [RTHOO5]

N7 Extrude [RTHO02]

NOTE: juUAnsanAe Extrude

MEX041 REVOLVE

AR ANANAUG: D7 ANNTEIN

Synonym/ variants: Lathe

ILLUSTRATION: najusaufaniin (REVOLVE)

L .

[ %

FEATURES: 31989 winnz@1u5U 1451990 N1091UM99auu99 11 uia a9m1in Taenisadag

q a

WUTATNTIUAULLL LAYRININTTTTIRANURRTALWNY X, v 9178 Z WNUTALNWNTY 111 2N aLdu

disudliiuginsaudnlaesely anntiuasiiudulisauunu 360 asrn Aazldudalom

o =

o‘d%’ dd‘ % [ dld v dl = [~1 1 0 nl/ % =
AN TUTUNN IMH?MWm@QﬂW?QWQWNMu’]WﬁLWEI\‘]@?\‘]L@EI‘J ﬂi@ﬂﬁ@\‘ﬂﬁﬂﬁg‘umﬂ\‘] 180 89AN

EXTRACTION:
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1. For example, you can draw a NURBS curve in the shape of a wine glass profile,

then revolve the curve 360 degrees to create the glass. [MOD014]

2. Forinstance, if you want the object to be flat on one side, revolve it by 180

degrees. [MOD014]

3. Surfaces of revolution help in constructing objects like glasses, bottles, and in
general any object having symmetry about a central axes. [MODO005]

4. Another major approach to building surfaces is to lath curves around an axis

(This operation is called " revolution " in Softimage). [MODO010]

o g

AnAimeuLpssnEn Ine: iyusauionin [RTHO05]

NOTE: gilAnunuma Revolution

MEX042 TRIM

NN ANANAUG: D7 ANNZEIN
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ILLUSTRATION: %34 (TRIM)

FEATURES: N33 dNURY 1918891 &uFsu (Profile Curve) lilanaldumnuiaine 1y

v
a a

LEUATUNTN YA9RNNYIFHLARLIANNTDIAanNURaNFaIn1 ALY LazFndquaasNuiin
Aludasnisnaldils Inevinliisnazldnisnadusuiuuaunn iafudugusurisy

ZJ/ = . ZJ/ é’ a dlez dl o é’ a ﬁ’/ ¥ 1 %
ANUUAY project wLlUANWRaNFiasN1T NafARuRa IR LA S 9mmdusi LY

(Fratramusnnadusiunuilugilsia F aantduas project ugilsia F duliluunuio

U
Y vy
a o

wasanlannda Trim Aagldnuianiiseasdngilsa F vsaldsa F ey o Metlauagiudieas

a

WAUNURguluviTadouuansa F 1anld)

EXTRACTION:

1. The best way to proceed was by trimming a flat surface with an outline profile,
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and then applying a second trim to cut out the f-holes. [MOD014]

2. Trim curves are generally created by drawing the profile curve and then
projecting that curve onto the surface for trimming. [MODO014]

3. Trimming surfaces Use Edit NURBS > Trim Tool to trim a surface while retaining
specified regions of the surface and discarding others. [MOD014]

4. To trim a surface, you need curves on surface to use as trim curves. [MOD014]

5. Trim curves must exist on the surface you want to trim. [MODO014]

2 o a

a a ¥ dl
ﬁWV]LV]E]ULﬂENﬂ’]HWiVIEIZ NI [QL%E]Q?]’]Q_/I]

IBoolean Operation
GS GS
GS
IBoolean Unior| IBoolean Intersection IBoolean Subtraction

MNWO11: Boolean Operation

GS = Generic — Specific

o a a o ¥ o A o/ 1 ¥ di dl o v a
ATAELUE gﬂmmmﬂmmm@gﬂmmmuLmﬂumfammmqmﬂgﬂmq@u i EVRIGE

a a v XK

o v a X 3 aa -4 o =
AIMNTUTBUNINENTUAILITNITUAY ﬂ@ﬂumui@ﬂﬂ'ﬂﬂ\‘mq‘]ﬂ’ﬁj@ George Boole (1815-

1
aAa o

1864) BUIUNTLLIINFDLNNNTNNATINZNN AL F LA ZaIFI N LA a9R A8 N a1l
waus (AND) 885 (OR) was (NOT) wavnlifauaniiuasewisamiald nszuaunisyaugn

i ldiueeniamaingdn e liifauadugilassn faide gillay dumasiandi

wazn1sfuungndis [REF002] [RTH005] taedinnsgiiien Aen1sundnguisanin nsgumes
o A o o = Vo dy e ny o o o o o

wndis Aenisvinauiulaamaausdoundeniuly waznisduunsndu Aensinauiulagin

o % o o o

o NuteuiueanaIndmnguan [Hiaeacy]
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MEX043

BOOLEAN OPERATION

AR ARANAUS: D7

AN

Synonym/ variants: CSG, Constructive Solid Geometry [MOD005] [MODO001]
Boolean Set Operation [MOD001]
Set Operation [MODO003]

ILLUSTRATION: miyﬁu (BOOLEAN OPERATION)

A5N19A8 119991 NNIEAUITL LaZANTAL

FEATURES: {liasnsaiedngaindngginssnnsgiusiaus 2 3uauliinfiacududeniu

EXTRACTION:

use of Boolean set operations Fig 3. [MOD001]

from overlapping simpler shapes. [MODO010]

solids. [MODO003]

1. These basic solids are used as building blocks for more complex objects by the

2. Boolean operations are methods of creating more sophisticated solid shapes

3. Set operations include those for the union, intersection , and difference of two

AnAieuLAen 1 Ine: n19yau [RTHOO05]

N1g Boolean [RTHOO07]
Boolean Operation [RTH002]

n1gANEUNNTLLLYA [RTHOO1]
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MEX044 BOOLEAN UNION

AR ARANAUS: D7 AN

Synonym/ variants: Boolean Union Operation [MODO010]

FEATURES: magiiltiuazsandngaasiudniiuiwmantiy winsunfiswd aziiluidgndng
. = Y o4 A o = e 2 ey o @ add o
wsiunanstinig lde e @anedng Inanewivaesdudnsosfuas gaziludanidii

NINNIN

EXTRACTION:

1. Boolean union is a housekeeping and organizational task, but does not change
the rendered appearance of the overlapping objects. [MOD010]

2. A Boolean union operation on the two objects will merge them into a single

model. [MODO010]
3. So, although it could be simply parented to the plate, it makes more sense to

use a Boolean union operation to merge the polygons of both objects into a

single mesh. [MODO010]

AnineLAaen1m lne: nnsgilian [RTHO05] [RTHOO01]

N9 Union [RTHO02]

NOTE: nsunfiswianadldinisudlanudnwoziingesdng uinisegdlouazinisufla

Aosdnozaesing Iiiuatinmaariv

MEX045 BOOLEAN INTERSECTION

NN ANANAUG: D7 AN

Synonym/ variants: Boolean Intersect Operation [MOD002]
Intersection Operation [MODO003] [MODO010]
Intersection Boolean [MODO008]

FEATURES: n3auwafiansiil azpsnaadngianizdoundngia 2 dudauriunuminniu

EXTRACTION:

19

paeazduaiiainn MEXO048 smsnaiuiindeyadwi Parent
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Another Boolean operation is Boolean intersection. [MOD010]

| did it creating an sphere, moving then its below vertex until overlap the leg

(except a little bit at the top) Then, | used the sphere for an intersection boolean.
[MODO008]
| loaded that object into a background layer in Modeler and lined it up with the

bottom portion of the iguana's head, so | could do the Boolean intersect

operation to give me the bottom jaw (refer to Figure 6. [MOD002]

The Boolean intersect gave me just the bottom jaw portion of the iguana object.
[MODO002]

The intersection operation preserves only the area in which the two objects

overlap. [MOD010]

AnTINeILLAENANE e N3RS NG [RTHO05]

N7 Intersect [RTHO02]

MEX046 BOOLEAN SUBTRACTION

NN ANANAUG: D7 AN

Synonym/ variants: Boolean Subtract [MOD002], Difference [MODO003]

FEATURES: nMafuunsnsinenisauieningiunieanaininganduniis neniudoundng

via 2 dauiuiueen o {udsnldiuleangaluussai Boolean Operation

EXTRACTION:

1.

In Boolean subtraction, one of the overlapping objects is carved out of the other

one. [MODO010]
Boolean operations are obviously a most attractive and intuitive way to model,

and Boolean subtraction in particular is one of the modeler's most important

tools. [MODO010]
Set operations include those for the union, intersection, and difference of two

solids. [MODO003]
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[ e a

AnyineLAean I e N13FUuNINg [RTHOO5]
n19 Different [RTH002]
N17a1 [RTHOO01]

MNWO012: Deformation

GS = Generic — Specific

[

agug  nsavefu lunisulasuilasginssnesing Wiiluginsludlnadensunadon

12 '
[ % a

pa9giinsannldlusadngduluingnanesuliuds  nisavefunldlunisairsuuuvzadog

A = A o a dld 1 o = -8 a dl 1 =
AR NITUNA ﬂi'ﬂﬂqﬁ‘ﬁ]ﬂLM@ﬂN@UHNWN@%UH?ﬂV}NQMQ NNTANBTNTUARY  LHUN1INIU

K1l qQ

(Tween) vi3afean1ann audnau (In-between) n1seim (Stretch) A3ty (Squash) waz

wmARANIWING (Motion Blur) ludumnaun 411 Animation [RTHO05]

MEX047 DEFORMATION

v o o

WlARdNAUG: D7 AN

z°)
)

o [

a a o A o o v ! ] a %
AasuNe  Nsanefu AenisauLasing lidgldauwansseaenllaingtnsasian §1dmg

q
1

ev

=

a = a T & & v & ¥ Yo
UUNATTHNRAZLALANHINND ﬂ’Wﬁ‘ﬂW@ﬁ‘Nﬂ”ﬂZiﬁN@@‘Wﬁﬁl’]&lﬁ]‘ﬂ\‘]ﬂ%‘ mmmmlmmqgﬂmq

he

fug (Primitive) NTLsunsndlnn i udanvinnisuiilavizeanasuie WilgLnsamun

L%
ABANNT

FEATURES: §39m0HaN10uanlunn nneanasuiadnsan ldasnaiuuenieaiy

q

EXTRACTION:

1. The more sections (and spans) a surface has, the more precisely it shows
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surface deformations . [MOD014]
2. Thus far in these tutorials, we have considered using the PRIMITIVES offered by

the application, and then editing or deforming them to get the geometry we
want. [MODO010]

o

AnyineLAeanis e n13anasy [RTHOO5]

NOTE: gilAnn3enma Deform

MEX048 BEVEL

NRAN WA ANANAUS: D7 AUIN, ANNTEN

ILLUSTRATION: n1siliaa (BEVEL)

2

o a o o @ aa = - < & o -
ANRELUNE m‘EV]’]UL‘J@Lﬂu’Jﬁﬂ’]?mW'ﬂ?N ASENENVEPN IﬂﬂLﬂUﬂq?@?q\isﬂﬂumﬂQ’Jm‘Qﬁlu LUANATN

o A a

nonauynatialulaniiineuildauniy uharddnwuzy, thu agdan nsindnaazinli

Q
'

anangwdauiuNfnAENaUNNAR g UUgUNs9inY 18 [RTHOOS]

FEATURES: nmsininaansnsnaziaen tidnazlinadnslsngsuluvzasdiuuenuesdng
v dl ¥ o A a o ¥ % 2u’/ o A
isiesldlannn o Wesesnsvindnansatdnnmeuresing uazsiesnislizetiuiunas

o P N 1o
@ﬂﬂmtﬂLﬂuLM@ﬂNﬂQU’]\i

EXTRACTION:

1. Pay attention to what happens when you bevel selected areas to maintain harder|

edges that you don't want to lose when you round up your object. [MOD002]
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2. Thus we can bevel out. [MODO010]
3. And we can bevel in. [MODO010]

AnsinsuAesnts ne: n3tina [RTHO05]

N7 Bevel [RTHO02]

NOTE: nsanefnau o linaaiunisa¥euuuvizadng aslinananeluni
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AMANUIN A.
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o L4

v ¥ a a v o W
’iﬂﬂ’ﬂqﬂ’ﬂﬂﬂlmuUUWﬂm@ﬂ@ﬁWﬂ

Tutunndeyadmiizesnisafeuuuvzedng lueunesiamasnain 3 5N 14

AMUATHAE19BIFNg 7] Al

SUAUN ATNUNE
MTRxxx RUNIFAUFZANANI
MODxxx wanuindayaanAdsdayanim
dl | ¥ a

RTHxxx LRUNLDNAITUATUTNARA19BIN 11 TN el

Abbr. ANED

[ A
Syn. AN

S8 TRLANAITHASUIIARD19RIN 1= LN

SUAD19BY Falanans/misia

RTHOO1 siudinaan. 2543, Awviraunawasatiusaridinaaniuuile
iR, finAsa 5. NIUNNNUNUAT : INTUUTNRLADTU,

RTH002 WINA AVPTUNT uazna g wianmd[s.1.4.]. ﬁuﬁmmﬁm@ﬁ@n 3 {Ip
3D Graphics. NJMWNMUAT : 13EN FALta ALk afin.

RTH003 wWana a1A3Ung waznnEgn wianal[a.d.4.0”. dlandnnisainasu 3
5 92AUAA81TN 3D Graphics Rendering. NIMWNNUAT : 13EN FALTA
Hine Annim,

RTH004 Jouniind Waoy wyad. 1ana1sAaawdsn 2709361 paxNaLAafnIAN
AmuA. NTUNNNUIUAT : NPT ARLANEN AuzAgANaRT Qrinaanenl
NUAINLAE.

RTH005 1ownuFnd Wy lwyad. 2542, Computer Graphics #1vitisinaanuiy.
NPMNNUIUAT : AINANWWIINanIniNvIne 4.

20

szyfuiidauaninde 13 funeu 2001 (n.n. 2544)
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RTH006 13pa dAalnannsal. 2534, nalaulilsunsunaied. NFamWaMILAg :
wan. eifesh savaldesndu.

RTHO07 Tlav1yms gndanen. 2545, Basic of MaYa. Wunifs : &1siniuw aulninea

RTHO08 AAKLIN, BT, 2543, ABNNUABINIIANUAZLATLNTI. NIMNNUIUAT :

wuiijad.
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A9 NNITLUTINTRYAANA

MTROO01 3D GRAPHICS

UNIALFRY  Computer Graphics sillaennsal A

AnnnElng paNRqRasnIIin 3 JF, AaNALAasNI WAN 3 JA [RTH002] [RTHO03]

a a dl % d% k4 a c © 4 o A dl % d’f 1
UENHN IUNTINNNATNTUALADNNIADT V]Wiﬂgﬂ')[ﬁ]‘qwﬁ"ﬂLLUUV]ZQ?W\?“IIHN’]@%JLLUH?WU

=

WARNNAAMNAN LazdanusoNaatiulfrau@nu

113UN Three-dimentional computer graphics deal with representing and rendering a

three-dimensional world that exists within the computer. [MODO005]

Linguistic Specification: (Syn.) Three-Dimentional Graphics [MODO003], (Abb.) 3dcg
[MODO005]

Cross Reference: Modeling [MTR002], Animation [MTR003], Rendering [MTR004]

NNIEILIR -

MTRO02 MODELING

UNIALERY 3D Graphics sillagnnsal Auw

Annaslng n1sanassiuy [RTHO011,n119 Modeling [RTH002] [RTHO03],
n3uglden 3 §R [RTHO04] [RTHO05],nM9aietuiaad miuenu 3 85 , nnsaineluiea 3D

[RTHOO7], N13451496ULA7 a8 [RTHO08]

Henn duseunisaisuuuvzadng uduseuisnluueeniamesnain 3 J5 (a9

Usznevlddedunaundn - Aa Modeling, Animation waz Rendering)

UTUN Modeling, then, is usually the first step in the process of setting up our computer

graphics world. [MODO005]

Linguistic Specification: (Syn.) 3D Modeling

Cross Reference: 3D Graphics [MTR001]

UNELUR -
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MTRO03 ANIMATION

UNIALERY 3D Graphics sillagnnsal A

Annnielng nisinneaaulig [RTH001],n19859n wAaawlug [RTHO07],n13
Animation [RTH002], waiiiudis [RTH008], Aatlznisad1eninwiaaaulig [RTHO05],n194514

N19uAAL IR [RTHO04]

a 2’/ o Y o dl % (-3 % dl % d’ 3| :// 1 %
U mumumiwﬂmmwmwmel,mm@@ﬂm% T UTUADUADANNNI AL

q

1isadng (Modeling) lunnsinnnAaxiameingin auia

113UN  We make models for animation, and one of the first things the 3D animator learns
is that objects that appear simple and uninteresting can become very exciting when

movement is involved. [MODO008]

[ inguistic Specification: (Syn.) 3D Animation

Cross Reference: 3D Graphics [MTR001]

NNIEILIER -

MTRO04 RENDERING

UNIALERY 3D Graphics sillagnnsal Auw

Annnelng nisliuganazen [RTH001], N2 Render [RTH002], NN5151Laa s,

131839 [RTHOO8]NTAAINTIN [RTHOO5]

Henn Tuneugaringlunisinnineenfiamesnsin aulam unisinliglanuiimuans
AnantRrassaeseanun lidsngiluninuuae nswanenInimlauasenan segend
¥ dl o 49{ o [ =K % [ dl a [ 6 rdld
AAYANYNUNINLTZHIANINTUANANAL A9padaAtLATRIABNAAIAD TUATTANFALITNN

1 ANBNINGS $9NTINNAFBINITIANNINTUGIE

113UN And if we were working with much more complex models, hidden faces would

waste valuable rendering time, particularly on long animations. [LESSONSS.TXT]

Linguistic Specification: -

Cross Reference: 3D Graphics [MTR001]

UNTELUBR  AANBTLNELNANNAN T uIndeyadnsiilessi MEX004
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MTRO05 3D DIGITIZER

UNIALERY  Modeling sillagnnsal Auw

s L4

ANNAE NG LATAIETUNNA 3 NR [RTHOO01]

T
aa aa ¥

Hen gunsaldmiuaen mdngaui Adusuuazdese uazlaedluwinaladaauly

AINAIRgFULLY Aanfialnefariudeyaglieresingainqeanany

13UN The alternative is to use a 3-D digitizer to take a wireframe from a real object --
the designer touches the object repeatedly with the stylus on the end of the digitizer

arm, and the computer measures the position of the stylus in space. [MOD006]

L inguistic Specification: (Syn.) Digitizer [MOD005]

Cross Reference: 3D Scanner [MTR006], Modeling Software [MTRO07]

QI a dl o a aa o o £ v K v
UNIELUR ALNNLANVIATRELNENAAINNANNUSD D3 (111 62-63) LASATTNURNNTBH A

Anyiidagsis MEX005

MTRO06 3D SCANNER

UNIALERY  Modeling sillaennsal A

ANNAE NG 1ATRINTIANIN 3 RA[RTHO01] [RTHOO05]

Henw ginsnidmiuaien ndngandd lnantsnaeauwasasesilaiusdngiieds

d’/ a ! o/
WURIuaT3LT91999m7

113UN A laser scanner is a device that bounces a low-power laser beam off the subject

to precisely measure the subject's surface contours. [MODO002]

[ inguistic Specification: Laser Scanner [MOD002], [MODO005]

Cross Reference: 3D Digitizer [MTR005], Modeling Software [MTR007]

QI a dl o a aa o o £ v K v
UNIELIR  ALNNLANVATBRELNENAAINNANNUSD D3 (111 62-63) LASATTWNURNNTBH A

Anyiiiagsis MEX006
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MTROO7 MODELING SOFTWARE

UNIALERY  Modeling sillagnnsal Auw

AN lng daugaands [RTHO01]gewsuas [RTHO04] [RTHO05] [RTHOO6]
[RTHOO01], Software [RTH002]

Hen menfufdmiuaisuuuvadng

113U This information console from a prototype of Dorling Kindersley's Eyewitness

Virtual Reality Cat was built as a 3-D model, using modeling software. [MODELI~1.TXT]

[ inguistic Specification: (Syn.) 3D Modeling Software [MOD002] [MODO006], Modeler
[MODO012] [MODO002], 3D Modeling Package [MODO009], 3D Modeling Application
[MODO012], 3D Modeler [MODO012]

Cross Reference: 3D Digitizer [MTR005], 3D Scanner [MTR006]

NNIEILUER -

MTRO08 3D COORDINATE SYSTEM

UNIALERY  Modeling sillagnnsal A

L™

Annnelng ssuunda [RTHO05], sxuvilaaassium [RTHO06]

Hena szuuiiauenA il ddmiud1eBeqasiig o Tulanaudid Usznaudoawnu 3

LN A AU X, Y LAy Z

13U In 3D coordinate system, any point is located by three coordinates (x,y,z)

representing the parallel distance along the three axes. [MODO005]

Linguistic Specification: (Syn.) XYZ Coordinate System [MODO005]

Cross Reference: Global Coordinate System [MTR009], Local Coordinate System
[MTRO10]

NNIEILUER

MTRO09 GLOBAL COORDINATE SYSTEM

WNIALERY  Modeling — 3D Coordinate System gﬂ"l'uzl'm%‘ni AT
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Annnelng Global Coordinate System [RTH002]

srUUNAALANAMMLINANS [HiinTiny]

Reu szuuntananlulana uin dafudenataialde1eaassuunT AN e SAnNNTL

Q9

v A o

=
q
dl 1 aa a 1 d’j
negnialulan 3 ARazrdaagiunini

113UN Each local coordinate system, associated with each model, is then

superimposed on the "global" coordinate system of the scene. [MODO010]

Linguistic Specification: (Syn.) World Coordinate System, (Abb.)WCS [MODO005]

Cross Reference: 3D Coordinate System [MTR008], Local Coordinate System [MTR010]

WHNEILIAB)
MTRO10 LOCAL COORDINATE SYSTEM
uuqu},m Modeling — 3D Coordinate System gﬂ‘l’)ﬁl’m’mi AN

L™

P Ao ° \ Ay
ﬁW'VIﬂ'T]:l’]‘l‘VIEI TeUUNNAUBNANLLAUILRANIEN [Qmﬁl')‘ﬂqu]

Henn Wnaewiziuesinguiasiululanauils degnialsinisaruauaesssuuniauan

Q

o 1 % a A
ATLLUUNIINNTINNANN

13UN The coordinate system for the individual object is called its "local" coordinate

system. [MODO010]

L inguistic Specification: -

Cross Reference: 3D Coordinate System [MTR008], Global Coordinate System
[MTRO09]

aa = Y o oA g 4 qyy A ~o o
NNIEILUER Tulananuls azlsruuasaaniiuaananainaldaeaessu LNt aviana e

| 1
o A

(78191 World Coordinate System (WCS %38 Global Coordinate System) ssULNARYN
onfinsuatunnelu WCS i axdendn Subcoordinate System viefian3aniudn Local
Coordinate System #agnun308 I8 lisAn uaviitszlemintnaunnlunisa¥ne uila
LIBIEN LL@zﬁﬁuumﬂﬁiLﬂéﬂuﬁm@ﬁmq izt linininua A NdNAusatinalua s
iy (hierarchy) m@ﬁmqﬁﬂé’dﬁﬁu Faisaiivladn wulunsutlasdng (Transformation)
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= o . 2 X ; v . ~ o
mam@@uimmmmmum@zmuu%ﬂfgmﬂim Local Coordinate System (3eULNWNA
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NNZAIRY) 1e9mle aenlsAnnedesine wantiieAlszneuiuauiluianiaves
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MTRO11 POLYGONAL MODELING

UNIALERY Modeling sillagnnsal A

L™

ﬁWﬁﬂ’]‘]&l’]‘lﬂﬂ N7AFNMULILANARIUULVANELUAEIN [RTHO008]

a aa o A o = £ @ ad > = X P
WedN Qﬁﬂq?@’j‘q\?LL‘]J‘]JV?@QmqﬁQﬂIW@ﬂ@usﬁ\?LﬂurJﬁﬂq?@\‘lLﬂNLL@zWHﬂ’]u‘V]q@

113UN The older and more common approach is polygonal modeling, in which every

surface is described as a group of vertices located by 3D coordinates and connected

by straight lines. [MOD002]

Linguistic Specification: (Syn.) Polygon Modeling [RTH008]

Cross Reference: NURBS Modeling [MTR019], Subdivision Surfaces Modeling[MTR027]

N6
MTRO12 POLYGON
MN9ALERY  Modeling — Polygonal Modeling sillaennsal A

Awnnmnlng Tnanew, Polygon [RTHO04] [RTH002], gilwatu [RTH005], giluans

WiasIs [RTHO06]

T
A o

e gUuanawasuniansuzidunsils faainnisainidunsaisienseqn (Vertex)

1 4 Y v o ¥ 1 d” ¥ 1 v A o o
ALNURE 3 [ALAIAIENU Tmf;lLzﬁummu%mfmimﬁlmm@mmﬂu

113UN More formally, a polygon is a set of non-crossing straight lines joining co-planar

(flat) points that enclose some single convex area. [MODO005]

Linguistic Specification: (Syn.) Poly
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Cross Reference: Polygon Modeling [MTR011], NURBS [MTR020], Subdivision Surfaces

[MTR028]
NNIEILIER
MTRO13 VERTEX
umm‘?"m Modeling — Polygonal Modeling—> Polygon gﬂ‘l')ﬂ'm%‘ni AT

Aninunlng qaean [RTHO05] [RTHO01], aatafinnd [RTHOO05], Vertex [RTH004]
[RTHO02]

Henw apdurauredwaneuNILIIaLiY

15UN Notice that we represent the polygon as a set of lines that connect its vertices .

[MODO005]

Linguistic Specification: (Syn.) Point

Cross Reference: Polygon [MTR012], Edge [MTR014], Face [MTR015]

unnEue AN ntlsznaui ansatiunndeysdniiliesdiu MEX012

MTRO14 EDGE

umm‘?"m Modeling —Polygonal Modeling—> Polygon gﬂ‘l')ﬂ'm%‘tﬁ AT

o L4

AN ing {uiman [RTH001], wduaall [RTHOO5]

Henn durenaesiwanaunifinainnisaniduidansieqn (Vertex) idnsnsri

U3UN Each line of the polygon is called an edge , each corner a vertex. [MODO005]

L inguistic Specification: -

Cross Reference: Polygon [MTR012], Vertex [MTR013], Face [MTR015]

wunnEue AN ntlsznauin msatiunndeyadniiiiessiu MEX012

MTRO15 FACE

uuqu},m Modeling — Polygonal Modeling—>Polygon gﬂ‘l’)ﬁl’m’irﬁ AN




121

o L4

Annnlng Face [RTH002], Utinwasid [RTHO05]

ReN LEuNuRavtnasTnanay

USUN This polygonises the surface of an object and stores the description as a list of
vertices (the corners of the surface polygons), a list of lines joining the vertices (the

edges of the polygons) and a set of faces (identifying the individual polygons).

[MODO001]

L inguistic Specification: -

Cross Reference: Polygon [MTR012], Vertex [MTR013], Edge [MTR014]

WHNEILIAB)
MTR0O16 POLYGON MESH
uuqu},m Modeling — Polygonal Modeling—> Polygon gﬂ”lqmnsni AN

L™

s , = oy
Annaenlne Tasspnanananeu [{@anainy]

Hena Tasemndnananeuniinainnistiueuinanaunans o) wiusisednfoai

113UN The critical characteristic of a polygon mesh is that the polygons must be

connected. [MODO005]

[ inguistic Specification: (Syn.) Polygonal Mesh [MODO005] [MODQ07],
Polygonal Net [MODO007]

Cross Reference: Polygon [MTR012], Edge [MTR014]

NNIEILUER
MTRO17 LOW POLYGON
umm‘?"m Modeling — Polygonal Modeling—>Polygon gﬂ‘l')ﬂ'm%‘ni AT

o L4

A e lng gUlvdaussaziBanan [§i@anaoy]
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UETN @m:mw"llmﬁmqmu@'}u')uiv\l@ﬂﬂuuﬂﬁmmuﬂ’;'ﬁﬁd@:L@ﬂﬁﬂJ'ﬂ\ﬁW@ﬂﬂum’]




122

Usun If all you need is a low -polygon model for a realtime game, you won't need to

capture many points. [MODO002]

Linguistic Specification: (Syn.) Low Poly [MODO009]

Cross Reference: Polygon [MTR012], High Polygon [MTR018]

WNIEILUR
MTRO18 HIGH POLYGON
umm‘?"m Modeling — Polygonal Modeling—> Polygon gﬂ‘l')ﬂ'm%‘tﬁ AT

L™

o A a o a
ﬁW'VIﬂ'T]:l’]‘l‘VIEI g‘l_l Luﬂﬂm’m@uﬂﬂm@]\i[gmjmﬂmm]

[ %

a o Ao = A A =~ P
UETN ANWDUSUBN WQWN@WHQHIW@ﬂ@uNWﬂV?@NﬂqqﬂﬂgL@ﬂﬂm@\‘iIW@ﬂ@uﬁ\?

13UN Sometimes it is necessary to create such "high polygon count" models to create

surface texture, as where mountains or detailed landforms are to be represented.

[MODO010]

Linguistic Specification: (Syn.) High Poly [MOD012], Hihg Polygon Count [MODO010]

Cross Reference: Polygon [MTR012], Low Polygon [MTR017]

NNIEILIER

MTRO19 NURBS MODELING

UNIALERY  Modeling sillagnnsal Auw

s o aa % A o ¥ a e 1 dl
Annamnlng F5nnsa¥suunvidedngdeiifud [daminy]

a aa o A o Y ar &2 @ v ow < A o
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q

13UN In recent years, NURBS modeling has become commonplace in the design and

animation industry. [MODO014]

L inguistic Specification: -




123

Cross Reference: Polygon Modeling [MTR011], Subdivision Surfaces
Modeling[MTR027]

NNIEILIER

MTR020 NURBS

WN9ALERY  Modeling — NURBS Modeling sillaennsal A

o L4

Annaelng NURBS [RTHO03],14351* [RTHO05]

Hena EulAs (spline) Uszinmuilanlafuniswmunauiusinsgureadulianeldaing

[ %

AAINEUIAT LI UAINER EN1AINA19Y Non Uniform Rational B-Spline

113UN Common surface types for character animation include polygons and Non-

Uniform Rational B-Splines (NURBS). [MODO002]

Linguistic Specification: Non-Uniform Rational B-Spline

Cross Reference: NURBS Modeling [MTR019], Polygon [MTR012], Subdivision Surfaces
[MTR028]

naNELUE  * neAles lATLANNAIETNANENEIN Y e zeaN1aInAI97 Non-

Uniform Rational B-Spline Ingisau B-Spline tflunilaan Tulduen 1w B-Spline wilau

uilidalanau
MTRO021 SPLINE
umm?lm Modeling — NURBS Modeling — NURBS gﬂ‘l’m’mirﬁ AN

Annamnlng nszgng [RTHO01], WA [{id@anany], Spline [RTH002],

ala1d [RTHO05]

1%
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Henn dulAsluaunsfinauinaiaulngnisi A A8 9B INNIS T UUNTR ANt
AgldarnduiuinientinAansa¥ e dulfiauniainnisA AN Ad9BIRINans

[RTH002]

UTUN Spline is a curved line that passes through several vertex dots in a 3D space.

[MODO008]
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Linguistic Specification: (Syn.) Curve, Spline curve [MOD003] [MODO001]

Cross Reference: NURBS [MTR020]

waneue Spline WuAnldFanidulfaweniGandicurve) duduafuuusednglu
unsiin 3 85 duldanatldiunsimunnlaanaes auluilaqiiudulAsiGand,
NURBS (Non Uniform Rational B-Spline) AadulAsi ldiuatinqunsuaengnlunisaing

Tmg 3 18 aunednduninsguaeanisaiedngieidulialunu 3 85 lludn

MTR022 CONTROL VERTEX

MN9ALERY  Modeling — NURBS Modeling — NURBS sillaennsal A

o L4

Annnelneg Cv*

Hen e 4898 TuntsAuanuvaainadulAs

115Un NURBS are ideal curves whose shapes are governed by control vertices.

[MODO010]

Linguistic Specification: (Abb.) CV, (Syn.) Control Points

Cross Reference: NURBS [MTR020], Hull [MTR023], Curve Point [MTR024], Edit Point
[MTRO025], Span [MTR026]

wanene * Anvinne e Senldiudninimdeangy uazmsgUdninnedangwls

MTRO023 HULL

MN9ALERY  Modeling — NURBS Modeling — NURBS sillaennsal A

o L4

AnnAElng Hull* [RTHO002] [RTHOO7]

a 3 dl a dl 1 % a 1 k74 % o
ULTIN AUATNNINAAITNNITETDNADIADINDY (Control Vertex) LARSAALIINIEIN

U3UN A hull is a network of straight lines that connects CVs. [MOD014]

Linguistic Specification: -

Cross Reference: NURBS [MTR020], Control Vertex [MTR022], Curve Point [MTR024],

Edit Point [MTR025], Span [MTR026]
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wanene * Anvinne e Senldiudwinimdeangy uazmsgUdninnedangwls

MTRO024 CURVE POINT

MN9ALERY  Modeling — NURBS Modeling — NURBS sillaennsal A

o L4

Annalng Curve Point* [RTH002] [RTHOO7]

Henw qnanyAvdulAs TalnAqaiazlifieguudu wanldnusesldadeadly inezd

v dl = 1o o 1 dl ¥ 1 dl 1% o 1% % o |
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v

F1d

1UTUN You might select a curve point, for instance, to cut a curve into two parts.

[MODO014]

Linguistic Specification: -

Cross Reference: NURBS [MTR020], Control Vertex [MTR022],Hull [MTR023], Edit Point
[MTRO025], Span [MTR026]

unnEug AN ntlsznaun msatiunndeys dniiiiiessiu MEX020

* Aninmnlng Senldiudninimdngy uazagddninimdengely

MTR025 EDIT POINT

uuqu},m Modeling — NURBS Modeling — NURBS gﬂ‘l’m’m’irﬁ AN

L™

Annnelne Edit Point* [RTH002] [RTHO07]

a o ’ < dl 1 ¥ 14 k74 4 o 1 ¥
Hann qnagdsa “x” 1an 7 Neguwduls atuauaulAsuasiiumiaedu

UsUN Edit points, also called knots, are the small x characters that lie on the curve (or

surface). [MOD014]

Linguistic Specification: (Syn.) Knot, (Abb.) EP

Cross Reference: NURBS [MTR020], Control Vertex [MTR022],Hull [MTR023], Curve
Point [MTR024], Span [MTR026]

uNELUR 9 EP Harilannduiusiuiuan CV Tlsunsuaza¥1eqn EP mum Wit

v ¥ Y

a519 oV lunnenauiulisunsuiaza¥re CV aumusumibsmes EP vistauag fugldanudn
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% d’( J éj o a 4 dl 1 ¥ a o | ] % o L4
Arafwerlsrunen uananil EP el unisudaduiifudeandugau o foe inld
iindulAsaietiuudseanidufdou Seiinalunsaieinguuuiisudsely [§1eann
MEXO025: Features]
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* fwiinnening Besldiudninimdange uazasgddniniwndangeld

MTRO26 SPAN

uuqu},m Modeling — NURBS Modeling —NURBS gﬂ‘l’m’mirﬁ AN

Annaenlng gdos [RTHO01], auilu [§isientney]
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usun A span is the part of a curve between two edit points. [MOD014]

Linguistic Specification: -

Cross Reference: NURBS [MTR020], Control Vertex [MTR022], Hull [MTR023], Curve
Point [MTR024], Edit Point [MTR025]

R AN wLlsznaui ansatiunndeysdniiiiessiu MEX020

MTRO27 SUBDIVISION SURFACES MODELING

UNIALERY  Modeling sillagnnsal Auw

s o

Annenlneg nsaFuuuvisedngscaduniduaasiva [{iduaainy]
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[RTHOO2][Heiaa15y]

113UN The Subdivision Surfaces Modeling guide provides information on creating,

modeling, animating, and rendering subdivision surfaces. [MOD014]

Linguistic Specification: -

Cross Reference: Polygon Modeling [MTR011], NURBS Modeling [MTR019]
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MN’IEILWB!
MTR028 SUBDIVISION SURFACES
WN9ALERY  Modeling — Subdivision Surfaces Modeling sillaennsal A

o L4 aa o

AN ing Fumatw wmafing, Subdivision Surface* [RTH002]

a d’j a dl a % d% di dl v ] :// a a e =
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UsuUN |If you plan to model a finely-detailed object such as a human face or fingers,

modeling with subdivision surfaces might be easier. [MOD014]

Linguistic Specification: (Abb.) Subdiv

Cross Reference: Subdivision Surfaces Modeling [MTR027], Polygon [MTR012], NURBS
[MTRO020],

wanene * Ansidangldlugdnynailiane widnwiilng lidiazaznadaaninevizesn

fange ave ugliannwail

MTRO029 LEVEL

uuqu},m Modeling — Subdivision Surfaces Modeling —

Subdivision Surfaces sillagnnsal Auw

o L4

AN ing AU [RTHO05]

NN FIAUUDNTEAUAINAZIALATAITUAITU ITAFING (BNRNUIUFLATNIN WURAAY

Ql o = -(1{ ¥
gﬂmezmumm@zmﬂmmmumﬂﬂmm)

USUN The variable next to the Smooth button sets how far Smooth looks to determine

the adjoining surface level : 1 equals one pixel. [MOD002]

Linguistic Specification: (Syn.) level of detail

Cross Reference: Subdivision Surfaces [MTR028], Vertex [MTR013], Edge [MTR014],
Face [MTR015]
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unnEuR AN wLlsznaui ansatiunndeysdniiliesdiu MEX028

MTRO30 PRIMITIVE

umm‘?"m Modeling — Polygon Modeling
Modeling — NURBS Modeling

Modeling — Subdivision Surfaces Modeling gﬂ‘l’m’mirﬁ AN

s L4 aaa

Annnnulng  Primitive [RTH002], w3R#in [RTHO08], 71vs91gugu [RTHOO5]

Henn nngUnsasrAticdg 7 iunsnaN neanszuen neangey dauduginseiugiu

waziduunuAtasreinganERgau gy

UTUN Rings or other donut shapes--properly called toroids--are almost impossible to

model by hand and every program offers them as some kind of PRIMITIVE. [MODO010]

Linguistic Specification: (Syn.) Basic Primitive [MODO0O05], Primitive Shape [MODO005]
[RTHOO05], Primitive Form [MODO007], Geometric Form [MODO0O07]

Cross Reference: Modeling Software [MTR007], Polygon Modeling [MTR011], NURBS
Modeling [MTR019], Subdivision Surfaces Modeling [MTR027]
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MTRO31 3D OBJECT

UNIALERY Modeling sillagnnsal Auw

L™

L4 [ % aa ¥ dl
Annenlne Tt 3 J5 [Hideooy]

a o Qadj v é{ b4 a '8
Henn dnglulanandnzegnaiaininegldpeufiomes

13UN Now that we know how to create and display 3D objects, let us explore how to

move these objects in our 3D world. [MODO005]

Linguistic Specification: (Syn.)3D Model, Object, Model
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Cross Reference: Polygon Modeling [MTR011], NURBS Modeling [MTR019],
Subdivision Surfaces Modeling [MTR027]

NNIEILIER

MTR032 TRANSFORMATION

WUN9ALERY  Modeling — 3D Object sillaennsal A

o

Annnelng nisulas [RTHOO5] [RTHO06] [RTHO01]

Henn naasuwlasingdulsznauludaanisdinamiumdadng (Translation) N1suyw

ME) (Rotation) wazn13tiaaenedng (Scaling)

USUN The most widely used transforms are translation (moving the model location),
rotation (changing the model orientation), and sizing (changing the dimensions of the

the object). [MODO005]

Linguistic Specification: (Syn.)Transform (n, v)

Cross Reference: Translation [MTR033], Rotation [MTR035], Scaling [MTR037]

WHNEILIAB)
MTRO33 TRANSLATION
uuqu},m Modeling — 3D Object — Transformation gﬂ‘l’)ﬁl’m’mi AN

Annnelng nisuila [RTHO01],N91AAWANLALN, N1T Transformation [RTH002], N3

wilamnwiida [RTHO05], n13¢el [RTHOO06]

Henw nsulasuulasinginafanunisaesingasunulawnumieredwny X, Y, Z

113U Translation is when we move an object along any of the three axes. [MOD005]

Linguistic Specification: (Syn.) Moving [MODO010]

Cross Reference: Transformation [MTR032], Rotation [MTR035], Scaling [MTR037]

NNIEILUR
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MTR034 ROTATION

umm‘?"m Modeling — 3D Object —Transformation gﬂvl')ﬂ'm%‘tﬁ AT

AwnA e lng N3y [RTHO01],n13%yuqa [RTHO02], nMsuyudng [RTHO05],n19msu

[RTH006]

Henn naasuulasdinglasnisugudngaiuunulaununilaesuns X, Y, Z

15UN When an object spins, yaws or pitches, we say it has undergone a rotation.

[MODO005]

Linguistic Specification: -

Cross Reference: Transformation [MTR032], Translation [MTR033], Scaling [MTR037]

NNIEILUER
MTRO035 SCALING
uuqu},m Modeling — 3D Object — Transformation gﬂ‘l’)ﬁl’m’mi AN

Annnunlng nistlavenedngHiFaaniy], N9 Scale Ay [RTHO02], n1stiaaeing

[RTHOO05], nglagiuuamna [RTHO06]

Henn naasuwlasinglasnistavenaieliuaunvesingaiuuni X, Y, Z nsuiy

AUNATATNIANNLNUIALN UL 1178 2 LNW 197899 3 LNUNSaNAWR 16

L . .
USUN Scaling can also occur simultaneously along any two or all three axes.

[MODO005]

Linguistic Specification: (Syn.) Resizing [MODO010], Sizing [MODO005]

Cross Reference: Transformation [MTR032], Translation [MTR033], Rotation [MTR035]

UNELG
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MTR0O36 PARENT

sillaennsal Ay,

UNIALTAY Modeling — 3D Object — Transformation ANNTEN

s L4

Annaenlng  unfisud (nFe), nsundiawst (wan-35n1s) Trgwa, fana (WIN-9mg)

[Hdeinaiay], NN (¥IN-3715) [RTHOO5]

a

Henw dngual Failudngnegansudugeanlunisdanguingsiig o ddeaiuie

k1l 9

szudinnanlunisiaauuilasing vsanisinlidngueaeulumuiv

1I3UN The objects at the top of the hierarchy are called parents; the objects below the

parents are called children and inherit their parent's transformations. [MODO0O05]

Linguistic Specification: (Syn.) Parented Object [MODO002],
Parent Object [MODO002]

Cross Reference: 3D Object [MTR031], Transformation [MTR032], Child [MTR040]

NNIEILIER
MTRO37 CHILD
uuqu},m Modeling — 3D Object — Transformation gﬂ'l,'m'msni AN

o L4

AW e lng Frggn [RTHOOS]

Henn dnggn avaziedeulug vivaulasuulasmudnguiningnanngudnguinfosiv

13UN The Earth, being the child of the Sun object, is rotated around the Sun's vertical

axis as the Sun is rotated. [MODO010]

Linguistic Specification: (Syn.) Child Object

Cross Reference: 3D Object [MTR031], Transformation [MTR032], Parent [MTR039]

e ¢ gunywail 1 Children

MTRO38 SUBDIVISION

UNIALERY  Modeling sillagnnsal Auw

L™

Annn1elng n1s Subdivision[RTHO02]
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a QI a 4 1o = 1 ' a v o
UeTN ﬂ’Wﬁ‘L‘Wﬁ\IﬂQWNZQzL‘ﬂEI911‘1/1LLﬂfJF]Q‘ﬂﬂ‘zLﬂ‘VII‘W@ﬂ@uTﬂﬂﬂW?LLUQH@HIW@ﬂ@HIVN@WuQu

I a dl % = I 4 |dgj a al d?
UINNTUAN LNBAF AN EFLLIHE W ITLANWRIE9AW

13UN Subdivision is an algorithmic technique to generate smooth surfaces as a

sequence of successively refined polyhedral meshes. [MODO013]

[ inguistic Specification: -

Cross Reference: Subdivision Surfaces Modeling [MTR027]

UNELB

MTR0O39 LOFT

UNIALERY  Modeling sillaennsal A

o L4

Annming n1e Loft [RTHO02]

a % d’j a o d’j a 9 % 9 dl o 9 v a 9 dl
UETN mimwwummmqmqimﬂmmmwummﬂLmuimLmuuuqiﬂmmuimammuﬁm

[f\THeaney]

a
a

UsUN MAX uses the term "loft," but the word "skin" is so conventional that I'll be using

both in these lessons. [MODO010]

Linguistic Specification: (Syn.) Skin [MODO010]

Cross Reference:

unELue AN ntlsznaui msariunndeyadniidessiu MEX039

MTRO040 EXTRUSION

UNIALERY  Modeling sillaennsal A

Annnelng n1g Extrude [RTH002], n198ia [RTHO5]

a v [ % A dl o al | a v dl
UETN ﬂ'ﬁf\iﬁ"ﬁ\ﬂﬁlqtﬂﬂﬂﬁﬁ‘ﬂmﬂﬂﬂiﬂﬁl’mLLﬂuV]ﬂ’muﬂﬂ’]ﬂgﬂIW@ﬂ@u WunAlANI7439N

VEINLILLFTI A5

113UN Extrusion is a quick and dirty way to make something 3D. [MODO008]

Linguistic Specification: -
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Cross Reference:

unEue AN ntlsznauin msatiunndeysdniiiiessiu MEX040

MTRO41 REVOLVE

UNIALFY  Modeling sillagnnsal Ansen

o L4

= I8 zzdl
Awinentng et [Hidaariny]

o

Henn viywdwsuwuyllsey o ununivualiiieaiedngiigUnssanunng iduuia 10n

11N 111611

1SUN For example, you can draw a NURBS curve in the shape of a wine glass profile,

then revolve the curve 360 degrees to create the glass. [MOD014]

L inguistic Specification: (Syn.) Lathe

Cross Reference:

NNIEILUER

MTR042 TRIM

UNIALERY  Modeling sillagnnsal Ansen

L™

L4 a v
Annneing visu [dieqaioy]

a

a 1 ﬂij a o ¥ ¥ é{ % o % 1% 1% d” a
UETN LIS DTBANLUNUNIY mﬂmmmL@umuLLumumumm mumuuuﬂﬂmq%uuwum

1%

nnsiasnisive M idudud miuanzdes axldiudnguuuisudivintu

1FUN Trim curves are generally created by drawing the profile curve and then

projecting that curve onto the surface for trimming. [MODO014]

L inguistic Specification:

Cross Reference:

unneug 190 14&u 2 HAnasudusuluuielavdes uifaunsnlding 3 NRenny

q

daal@idun atnelsfinin n17ld3nn 3 FRRILEa9TU LAANEN LFas AR UN1T LN NG

q
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a o

(Boolean Subtraction) tHa4aINN13Y3NAZNIZNAUNLEAYNTY iWeaudunmatueanlld

Aziudndngdnglunans liddnwuzsuetnanisduunsndu [aaany]

MTRO043 BOOLEAN OPERATION

UNIALERY  Modeling sillaennsal A

Annnenng n1safiunisuiuys [RTHO01],n19 Boolean [RTHO07], Boolean

Operation [RTH002], ﬂ’]'a‘uﬁu [RTHOO05]

= — o o » T X X, oo o X -
Henn Fensaiedngandnggunssinsgiusaus 2 3wl iniacududewtu Ineld

A8n199939m%) (Union) N1sawsiu (Intersection) wazn1swinaudng (Subtraction)

113UN Boolean operations are methods of creating more sophisticated solid shapes

from overlapping simpler shapes. [MODO010]

Linguistic Specification: (Syn.)Constructive Solid Geometry, (Abb.) CSG [MOD005]
[MODO0O01], Boolean Set Operation [MOD001], Set Operation [MODO003]

Cross Reference: Boolean Union [MTR049], Boolean Intersection [MTR050], Boolean

Subtraction [MTR051]

unELue AN nLlsznaui ansariunndeyadniiilesdiu MEX043

MTRO044 BOOLEAN UNION

UNIALERY  Modeling —>Boolean Operation sillaennsal A

o L4

AW e tng nasgiley [RTHOOTI[RTHO05], N9 Union [RTH002]

a o o/ o dl Y o : Idld o % d’f
Hena naidpguisaniuie W lddngauluaindanndudenay

113U% A Boolean union operation on the two objects will merge them into a single

model. [MODO010]

Linguistic Specification: (Syn.) Boolean Union Operation [MODO010]

Cross Reference: Boolean Operation [MTR048], Boolean Intersection [MTR050],
Boolean Subtraction [MTR051]

UNELG
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MTRO045 BOOLEAN INTERSECTION

UNIALTDY Modeling — Boolean Operation gﬂ‘l’)ﬁl’m’mi AN

o L4

ANNAEINg N7 Intersect [RTHO02], N3auLlAa5LaNG1 [RTHO05]

Henw nshdnguidewiuiuudainaudngi il ldteuiueanlvaeusdoundeuiuiuly

15U The intersection operation preserves only the area in which the two objects

overlap. [MODO010]

Linguistic Specification: (Syn.) Intersection Operation [MOD003] [MODO010], Boolean
Intersect Operation [MODO0O02], Intersection Boolean [MOD008]

Cross Reference: Boolean Operation [MTR048], Boolean Union [MTR049], Boolean
Subtraction [MTR051]

NNIEILUR
MTRO46 BOOLEAN SUBTRACTION
uuqu},m Modeling — Boolean Operation gﬂ‘l’)ﬁl’m’mi AN

o L4

AnnAElng nrall [RTH001],n"9 Different [RTH002], N34 U TN [RTHO05]

Henw n1saudngTunilieanandnganTunila nianiuedaundngieassdeuriuii

aanldsas

13UN In Boolean subtraction, one of the overlapping objects is carved out of the other

one. [MODO010]

Linguistic Specification: (Syn.) Boolean Subtract [MOD002], Difference [MODO003]

Cross Reference: Boolean Operation [MTR048], Boolean Union [MTR049], Boolean

Intersection [MTR050]

NNIEILUR
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MTR047 DEFORMATION

UNIALERY  Modeling sillagnnsal Auw

L™

Annn1elng nsinasi [RTHOO5]

o

Henn nsafivanuulaeingginssireinadugnssdudeuauiaefiasunsdouang

o

stz ldlugadmngmuludiii [RTH005]

Q

13UN The two major challenges to modeling and setting up the legs are the
appearance of the kneecap, or patella, and the deformation of the mesh around the hip,

buttock, and thing. [MOD002]

L inguistic Specification: -

Cross Reference: Bevel [MTR054]

UNELUD)
MTR048 BEVEL
sillaennsal Ay,
NNIALIRY Modeling — Deformation ANNTEN

o L4

AnnAElng n13 Bevel [RTH002], n13tiina [RTHOO5]

Henn nsasuaauduaesdng Ly, druau hidsnnshinesu (Deformation) WUUU

UTUN Pay attention to what happens when you bevel selected areas to maintain harder

edges that you don't want to lose when you round up your object. [MODO002]

[ inguistic Specification: -

Cross Reference: Deformation [MTR052]

o = Y o A a -8 dl a 1
‘M&I']EIL‘MG! UANAINNIINILIALAIENNNITANATNLLLDUAN LTl In-between, Stretch,
. as 1 a’l’ [~ Z’/ o . . |dl o %
Squash, Motion Blur bFQ6AR11 Wuduseulunisni Animationldineaiunisadiauuy

A [% = 1 1 =K dldgj
visedng Asluinaangluni
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EXTRACTION RECORD TERMINOLOGICAL RECORD

ATUAUMIAN

TERMS

A

Animation MEXO003
B

Basic Primitive MEX030
Bevel MEX048
Boolean Intersection MEX045
Boolean Intersersect Operation MEX045
Boolean Operation MEX043
Boolean Set Operation MEX043
Boolean Subtract MEX046
Boolean Subtraction MEX046
Boolean Union MEX044
Boolean Union Operation MEX044
C

Child MEX037
Child Object MEX037
Constructive Solid Geometry MEX043
Control Point MEX022
Control Vertex MEX022
CSG MEX043
Curve Point MEX024
Cv MEX022
D

Deformation MEX047

MTROO03

MTRO30
MTRO048
MTRO045
MTRO45
MTRO043
MTRO043
MTRO46
MTRO46
MTRO044
MTRO044

MTRO37
MTRO37
MTRO043
MTR022
MTR022
MTRO043
MTR024
MTR022

MTRO47



TERMS

Difference

Digitizer

E

Edge
Edit Point
EP

Extrusion

Face

G

Geometric Form

Global Coordinate System

H

High Poly

High Polygon

High Polygon Count
Hull

Intersection Operation

Intersection Boolean

Knot
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EXTRACTION RECORD TERMINOLOGICAL RECORD

MEX046
MEXO005

MEX014
MEX025
MEX025
MEX040

MEX015

MEXO030
MEX009

MEX018
MEX018
MEX018
MEX023

MEX045
MEX045

MEX025

MTRO46
MTRO05

MTRO14
MTRO025
MTRO025
MTRO40

MTRO15

MTRO30
MTRO09

MTRO18
MTRO18
MTRO18
MTRO023

MTRO045
MTRO045

MTR025
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TERMS EXTRACTION RECORD TERMINOLOGICAL RECORD
L

Lathe MEX041 MTRO41
Level MEX029 MTR029
Level of Detail MEX029 MTR029
Local Coordinate System MEX010 MTR0O10
Loft MEX039 MTRO39
Low Poly MEX017 MTRO17
Low Polygon MEX017 MTRO17
M

MeshSmooth MEX028 MTR028
MetaNURBS MEX028 MTR028
Model MEX031 MTR031
Modeler MEX007 MTRO07
Modeling MEX002 MTR002
Modeling Software MEX007 MTROO7
Moving MEX033 MTRO33
N

Non Uniform Rational B-Spline MEX020 MTR020
NURBS MEX020 MTR020
NURBS Modeling MEX019 MTRO19
)

Object MEX031 MTRO31
=

Parent MEX036 MTRO36
Parent Object MEX036 MTRO36

Parented Object MEX036 MTRO036



TERMS

Point

Poly

Polygon

Polygonal Net
Polygonal Modeling
Polygonal Mesh
Polygon Mesh
Polygon Modeling
Primitive

Primitive Form

Primitive Shape

R
Rendering
Resizing
Rotation

Revolve

S

Scaling

Set Operation

Sizing

Skin

Span

Spline

Spline Curve
Subcoordinate System
Subdivision

Subdivision Surfaces
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EXTRACTION RECORD TERMINOLOGICAL RECORD

MEX013
MEX012
MEX012
MEXO016
MEXO011
MEX016
MEX016
MEXO011
MEXO030
MEXO030
MEXO030

MEX004
MEXO035
MEX034
MEX041

MEXO035
MEX043
MEXO035
MEXO039
MEX026
MEX021
MEX021
MEXO010
MEXO038
MEX028

MTRO13
MTRO012
MTRO012
MTRO16
MTRO11
MTRO16
MTRO16
MTRO11
MTRO30
MTRO30
MTRO30

MTRO04
MTRO35
MTRO034
MTRO41

MTRO35
MTRO043
MTRO35
MTRO39
MTRO026
MTRO021
MTRO021
MTRO10
MTRO38
MTRO028
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TERMS EXTRACTION RECORD TERMINOLOGICAL RECORD
Subdivision Surfaces Modeling MEX027 MTRO27
T

3D Animation MEX003 MTRO03
3dcg MEX001 MTROO01
3D Coordinate System MEX008 MTRO08
3D Digitizer MEX005 MTRO05
3D Graphics MEX001 MTROO1
3D Model MEX031 MTRO31
3D Modeler MEX007 MTROO7
3D Modeling MEX002 MTRO002
3D Modeling Application MEX007 MTROO7
3D Modeling Package MEX007 MTROQ7
3D Modeling Software MEX007 MTROO7
3D Object MEX031 MTR031
3D Scanner MEXO006 MTRO06
Three-Dimensional Graphics MEXO001 MTROO1
Transform MEX032 MTR032
Transformation MEX032 MTRO32
Translation MEX033 MTR033
Trim MEX042 MTRO042
\Y%

Vertex MEX013 MTRO13
W

WCS MEX009 MTRO09

World Coordinate System MEX009 MTRO09
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TERMS EXTRACTION RECORD TERMINOLOGICAL RECORD
X
XYZ Coordinate System MEX008

MTRO08



