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6105229 . Tanaporn Ngamjit

Thesis Title : 3D Animation Design to Promote Plastic Recycling
Program . Master of Fine Arts in Computer Art

Thesis Advisor  : Assoc. Prof. Krisada Kerddee, Ph.D.

Abstract

The objective of the study was to design a 3D animation to promote plastic recycling
which is a key priority to reduce plastic waste on the basis of circular economy aimed at
optimizing the usability of materials. Circular economy is a key solution for the depletion of
natural resources in the future. An individual can simply recycle waste by oneself, turning a used
plastic material into a useful product. This 3-minute 3D animation created mainly as a learning
support for the audience aged 6 — 15 years depicted a story of two siblings who invented their toys
from plastic waste; however, the brother played with his sister so roughly that he made her t-shirt
torn. Fortunately, in their town, there was a project named D.I.Y. Waste to Goods. The brother
then decided to turn plastic waste available in the town into a gift for her to redeem himself after
his mistake. The story reflected love and relationship between the sibling and plastic waste
reduction. The research was conducted based on the analysis and synthesis of information and data
collected from different sources. The main characters were children as protagonists along with
plastic waste presented through graphics. The animation used a narrative voice instead of
dialogues. Furthermore, this animation was released online so that all audience groups could
understand the animation content.

(Total 84 pages)

Keywords: 3D Animation, Plastic Waste, Recycle, Circular Economy
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[ 1 1 d' [ 9 1 2’, [ 1 L 1 = g
VYUINDLUDINULIAD ﬂ'l‘WL‘Viﬁ'l‘llHﬁ]%g]ﬂﬂﬂa’f)ﬂ]lﬂ?]”lﬂﬂulmul“]iagaﬂﬂﬂiﬂiﬂiﬂ Tagaanu

v v

1 @ J a J a 4 <
a6l U!ﬁjuﬁTﬂ uﬂ'ﬂﬂﬂT5@1&%136@”&58‘”-915@“@1&1 ‘dlsff] Quirino Cristiani GL‘I?ﬂi%ﬂ'lH!HNﬁ%J'N

o 2 2 @ . .
@]'Ja%ﬂi"lluNTﬂiTﬂ&]ﬂiiLﬁﬂGlUﬂ'l‘Wﬂu@ﬁ 1l 1916 (Wikipedia, 2019)

gﬂﬁ 2.15 El Peludo patented in 1916

1: Wikipedia, 2019
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Y I a o
2.42.2 miadaney TuFu (Stop-motion Animation) 1WumATiANITI

a o Y o a 1 Y o Y a d’ 1
potwsulaeldingase wazmatremmdwnaunaiuri lvmannaou lvaudsuaomlsy

[

Y
Taguiiald 5 Usznn aail

1) maAtAUEA (Puppet Animation) Tagna ludraae Tuduu
A o o A < a =2 o 1 yA o A Y 1 Ay
L“lfﬂVn\ﬂuWﬁ'l‘Llﬂﬂﬁﬂﬂlﬂﬂiuiﬂﬂﬂﬁnﬂﬂuﬂiﬂiﬂﬂﬂ?iﬂﬂ@?ﬁuiﬁuﬂ VYULNWIIUDADNABDINTT
$298191% U The Tale of the Fox (France, 1937), The Nightmare Before Christmas (US, 1993),

Corpse Bride (US, 2005) ttag Coraline (US, 2009)

g‘ﬂﬁ 2.16 Corpse Bride

N11: Wikipedia, 2019

v
2) maiaaulu H3owa1a@n (Clay Animation) 1% 1uaas1a9in
v 1
nnauilu viedaanadiondslumsadwaney Tudu Tasdamlujudedlnssadundrony
HuFae 1Han1m1an15vdu14 @10619191 Wallace & Gromit: The Curse of the Were-Rabbit

118¢ Chicken Run
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3‘]]17] 2.17 Wallace & Gromit: The Curse of the Were-Rabbit

W1 Wikipedia, 2019

Y
=1

3) MANAAANTZAY (Cutout Animation) ano1) IugFuilszmaniign

Qy Y A (% [

ﬁ%ﬁﬂumwau@l% 2 UR MNFUTIUNNNTAANTEATY A1 WIBIAYIAADY A208191%5U South

q

Park (US, 1997) (Wikipedia, 2019)

10 Steps to Create —
Paper Cut Out Animation

3 1N 2.18 10 Steps to Create Paper Cut Out Animation

1: Animation Courses Ahmedabad, 2019

Y
4) matinAuLEAd (Model Animation) @2UNINMATIATIIZ1510]
1 1 14 a v 0 '
f)gcluUNﬁ’Ju‘UENﬂW‘Iﬂuﬁi live-action HEFUHATHNAUAAAAD IBUNDITUUDY Willis H. O'Brien

s A .
NMNYUNTLIDN King Kong (1933)



20

gﬂ‘ﬁ 2.19 King Kong

N1: Wikipedia, 2019

a [ o 9 . . < = & A
5) MAHAIAY 1804 (Object Animation) 1 udnHUIYsLIANT

Q

perunaIuiaga1s o sy ldinaaael Tudu sua10613081)38 1o Objects Come Alive!

114 YouTube

3 NN
4 o

3
»

OBJECTS
COME ALIVE!

gﬂﬁ 2.20 Objects Come Alive!

31 Parry, 2016
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gﬂ‘ﬁ 2.21 Working on The Delicate Process of The Puppet’s Movement

ETRE Enzasbargains, 2014

a 4 a @
2.4.2.3M59519A0NNUABS LoH T (Computer Animation) Usznav 11/

&8 2 maiin

9y
1) e T 2 3@ (2D Animation) ApVUABUNIT A3 19Ha 11 T

Aaa Y 3/ A 14 @ Y a [
3“]JLL']J1J 208 TAgluTUABUNITAEADILOIA 21AAIASAT LLASIIARIN Glﬁlﬂﬂﬂgiu

@

) '
AAIWIARDY LV 2 UA HanMTaI UKo U DL NINTUILUALRNAdIaEATANNTVEY
Y
A % AaAa k : Y
18 v U1 a9l@ uedmdy 2 U@ 19 Vector Graphics 11a2 Bitmap 1unisadiauazud luan
a 4 ] X J a %
Tael¥115un5unoNNUABS 15 Adobe Photoshop Flash Lz After Effects H81991n10310FU

U 3 UA

o 2 v

2) TN FY 3 UA (3D Animation) ADTVUABDUAITAI19HAU T

A [

gunuy 3 48 lugmmuradouuuuadna n1svan1s luea 3 1@ Wioiag Aulun1sale
v 9
Tlsunsy 3 danelumsaiunmdraouaiousss uazmsvguaie 1niuhnImmsvey
v & ] a @ ] 2 A %
vos luaamariueanuintunetimsy Tagru 3 Tuaou Ao M15UU luaa (Modelling) N5

99219 tazinaeu 11 (Layout and Animation) M3Bune’ (Rendering) (Coordinate, 2019)
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Q131N 2.2 ANUANTLHNWDUINTY 2 UA AULDULFY 3 UA

UOUINTY 2 A

UOUINTY 3 WA

1) 2D 8931910 Two Dimensional
2) uBHNFY 2 1A Ao uothusuluszuu
MWIZUAY X UAT LAY Y §19D9a11
Y
LUV LAZLUIAININAIAY
Yy A [ 9
3) 91999 5vgUN N Iaa e
AMNIAZONLVUAINA 3 UA
a L% aAa o d' A d‘
4) BRTINFY 2 A NNUVUAT NN
iFon Onion Tool Kits
5) ueilwHy 2 1A Uszneudlemsy as
J = a
SN EE GR I s TRR IR BN
a o aa 9
6) uatusy 2 4@ 1¥n1519
d' Y an A
7) MIATOUNGD 11 2 UA ABNITNANN
A 1 Y d‘ =\ a =
e lnundnlasuyuestiamen
8) AIDU1OUINTY 2 UA
- Bugs Bunny, Daffy Duck.
9) AuupFY 2 1A gnldauedis
v Y 1 s A v ¢
A9 laun ameuas deunInsiad
s s A ~ = 7
M5qu nud demsiseunmsdou 10 lyd
2
HazoUY
10) Tolsunsun g luauue gy 2 U6
Taen2'11) 191 Adobe After Effects, Adobe
Flash Professional, Motion, Toon Boom,

118¢ Anime Studio

1) 3D 8931910 Three Dimensional
2) uedluEY 3 WA Ao uothsuluszuiu
UAY X LAY Y UaZNY Z 919990113
k) =
AU ANUNIN LAANAN
a v W a 4
3) $1909MTVTVAIALATUUADUNUADS
Taeldamwadouuuy 2 U@
Y
4) uoilsu 3 44 1¥msifuTuea tagms
< 4
5URDS
5) uethuF Y 3 Ha 1ou TeaszrIamsudsu
= a
HAZANNANDUDTI
6) 309 3 Ua Tumsduies 1 A9 @150
o =} (2 a Y v A 4
Wunilouinguesass laaumaniland
d' 9 an gl,z 1 =}
7)MSAADUNADI 1 3 UA W8N (e
uananain lduviadu
8) M08 1UBHINTY 2 UA
- Toy Story - Shrek
9) AuueiiFU 3 §A gnldausdis
Y Y s A 4
1190219 1aun mweuad aeuuIngieni
P s A ~ 3 P
mSqu inud Fomsisounsaeu 1 ad
A
HAZaUA
10) Tosunsunlg Iy iy 3 4@
Iﬂﬂ‘ﬁ/ﬂﬂ 1% Autodesk 3Ds Max,

Autodesk Maya, Cinema 4D, Houdini,

ZBrush 1182 Blender

A Coordinate, 2019
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o d a [ aa
2.5 suumumm%nmwaumueum%u R¥ 19|

9 ¢ A w an v v 2 ) ¢ A 9y
NITEHTWANNIUATUDUINY U 3 UA @]E]\‘]Gl‘]f'ﬁﬁ']flslluﬁﬂuiuﬂ’liﬁﬁ’lﬂﬁ'iiﬂﬂaﬂ’]‘l‘llwE]Gh"i

o <3| ] ! [ ' 4 g’l [ A 1 a .
mimﬂu!fﬂuix‘uu NYADNITNNIU Iﬂﬂllﬂ\‘]llﬂ 3UVUADUHAN] AD NOUNAHN (Pre-Production)

Wae (Production) azHaIWaa (Post-Production)

3D Production Pipeline

PRE-PRODUCTION

|DEA STORY
Q%EE y

PRODUCTION |

STORYBOARD ANIMATIC

& FRR

DESIGN

] ANIMATION
HIGGI_'iGI SETUP

MODELING TEXTURING
e LIGHTING

RENDERING

l FINAL OUTPUT
COMPOSITING 2D vFX / MOTION GRAPHICS  CC-OR CORRECTION
2 \ > {7, =
3 S " — I - L ( »

9
o/

31U 2.22 YuaeumMIMUOHINTY 3 1A

N Animeight, 2018
2.5.1 NAUKAN (Pre-Production)

g o 4 a o aa g o 1 {
VYHADULLINUDINTININTWIUATUDUIUTU 3 WA !ﬂu‘lluﬁﬁ]uﬁ']ﬂiyf]ﬂNNWﬂ“ﬁ

o d‘ 1 Y 9 = [ 9
NAEUAMUAITIT1919 9 IthauTs Tagldlede uazmsnanmlumsaueaunud

U
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a A’ . Y 9 1 1 A’ ]
2.5.1.1 M3nALIDd (Storytelling) WIHUUAIAAUA N UIDINTUNINNTITUDN
' 1 @ o I = o A a 4 Ja a J
w1dnaetn MaEeile awwauunseuniedo WNWUUQﬂﬂiﬂJ@Lﬁﬂﬂﬁ@uﬂﬁ

1 o a (ag A < s Y v A 1 [ Lil o a
DIININ @ﬂﬂﬁﬂ?ﬂjfl wiamﬂﬂauunu"lw AAUANITDNADNUUUNUFTUUDIDITUMU NI1TAA

A = = Y A Ay ar d vy ~ A 4 Aa oA '
Lﬁﬂqfﬂ\iﬂﬁﬁlﬂlﬂuclﬂﬂgﬁlua\‘]ﬂﬁ ﬂ'ﬂJﬂJﬂ'ﬂHﬂﬂubJﬁ@\‘]ﬂ']iLGUﬂu/ﬁ\iﬂfﬂﬂlﬂuulﬂ UASUUUD LR

U

[ = ~ = A (% [ o Y A 1 3’/ o 1
gruwn@ennzeuneInudallseriaia msaunudindanlvy assaedinindae 9

d' [ o w 2 g‘; 1 Y = Ana dy
NeINUFINYTLI1IU Aeruezse InaueulFIauinuy (Khan Academy, 2019)

C ] .
2.5.1.2 @n83UB5A (Storyboard) N3HINUAITDIT1IVBINMNEUAIHTBAS
Y

' [ a o w g’/ t4 1 I 1
ﬂ']fJ‘I/]']T“JJ‘Hﬂ‘!ﬂ%}ﬂWWﬂﬁﬂ?ﬂﬁWﬂUﬂJu@ﬂuﬂlﬂﬁmﬂﬂﬁﬂ! Tﬂﬂummmiﬁu;@mﬂu 2 69U

Y
v 1

Yy A ' A~
1) ﬂ’J13J§WU;’§1u’€T’JHGIJENﬂ1W NUDAITIAIUNIN

4

A 9 A
AT NN 2.3 AITNINUITUVBINN

OATITIUMN
1: 1/4: 3/3: 2/16: 9

(Camera Ratio)

ELS (Extreme Long Shot) LS (Long Shot)
VHIANIN
MLS (Medium Long Shot) MS (Medium Shot)
(Camera Shots)
MCU (Medium Close-Up) CU (Close Up)

gunﬁ’m Bird’s eye view / High Angle / High Level
(Camera Angle) Low Level / Worm's eye view
ﬂ1ﬁlﬂa@uﬁﬂlﬂ\‘lﬂ1w

Zoom/Tilt/Pan/Dolly/Track
(Camera Movement)

MITOUNIN
Cut/Dissolve/Long Take/Wipe/Turn

(Film transition)

N Chareonsuk, 2019

£ ! o 2
2) ﬂ'J”IiJiWHj@HﬂTi'NﬂﬂWW LHUH NITINANTINAU ﬁ@]’fuazmmm

N13719 Perspective LLﬁﬂQi%ﬂ%’T@]QiMlL@iﬂ%ﬂWﬂ AT TANTLA I
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gﬂ‘ﬁ 2.23 Batman-Storyboard

717 Studiobinder, 2019

Y
2.5.1.3 90nUUUNINEAT (Character Design) Lﬂﬂ%uﬁﬁﬂﬂ'lﬂﬂ'liﬁﬂufﬁﬁuﬂ

A Aaaa

o A o g’/ o A I
ANHUSNNWNNIYNTIN LL@%Qﬂuﬁﬂ mmmaammu"lﬁ’mﬂu e AU 1ﬁ)ﬂa18!ﬂuﬁﬂﬂﬂ53ﬂ
d' 9 1 o 9 1 9 a 1 a 1% a 2
ﬂWiJ“l’lﬁLLﬂ\iﬂWﬁuﬂll'J U Up 6151)'3‘1J°Vli\1!,ﬁ“ll"lﬂﬂ!@]gﬂ“ﬂﬁ\‘]\ﬂﬂ‘]Gl.uﬂ']i’f)‘ﬁ‘]J"lfJﬁﬂBmguﬂﬁﬂWJﬁ%

g’; ’d 1 A 9 = ~ 1 = @
AUNY 9 M58 AUINIZIONVNE0Y 193 Unssd@mAsulsuonienuia Tusw aseldasan
3 Y ' = a ¥ o o 3 o =
LUINTII 'lu%amﬂaauu,ﬂm BNNIAI1IN Square “lummmm]mﬂumuam NUYoN AU

w2 1U5798 (Pixar, 2019)
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0004

CARL EleANog Lawls Dus BIRP

o (= 4
319 2.24 Tnseaediazas (5949 Up

W: Pixar, 2019

2.5.1.4 Animatic L‘ﬂ'l“ﬂil”lflﬁﬁ]ﬂﬁﬁTﬁumﬁﬂTmBﬂu@iﬁ%ﬂTﬂ Tagimnanes
9

14 = o v 1w I @ & A = Y o o a @
VosANIGeIa 1A UARN UIUNAI U U I HaT B9 E]ﬂ‘VIﬂ“lf’dWiS‘]Jﬂ'li’JNLLNHLL’E]‘MLﬂJGIf‘uLWS'Iz

4 I~ :7 [ 1
TWdamTvinadn anvazBeadiaziieaon1sun 1u (Boords, 2019)

:
I e ﬁﬁg o

gﬂﬁ 2.25 Animatic vs The Finished Animation

11: Boords, 2019



27

AN 2.4 ANUANITZHIN Animatic N Storyboard

Animatic Storyboard
Low-res images V V
Written frame descriptions Vv
Subtitles V
Video output \'i
Varying frame lengths Vv
Audio/Soundtrack V

N Boords, 2019

2.5.2 Han (Production)

Y
C%

s v 1
wasn UM lutuasuusaru ) Susudhgiuaounswaaioz

[

o Y I A v A [~ I [ ° dy
ﬂ'lalﬂlﬁuﬂ']wWa\i']uLLfJULiJGIfulﬂ@‘lJ%glﬁiﬂﬁmﬂuim Tﬂﬂgﬂllﬂ\iﬂ']iﬂ']\ﬂu JU

Y
A A

9
2.5.2.1 M35YuTuAa (Modelling) 14338017 uH@on 1911514054 Maya
I { [ [ @ ) @ a aa
2018 sz uTsunsui Idsunissensunalan muzdmiuaunsiiln 3 4a ynilszan
[ L o
1YY Animation, Computer Graphic, 3D Visual Effects %30 Game ﬁmwmimqmmunﬂmm

v =

v A g Y g VA g = A ~ kA Aa A '
doanisuaziidldauawagisuduaudszaniiootdw lunisduluea 3 6@ NiSenan
LA < - 2L

Polygonal Modeling 3 Iwanou@uinsiananiinugIuanga (Vertex) ¥oU (Edge) uaz
AT (Face) Usznauiuieadaluaa 3 1A 1u11sunsy Maya illea$eTuaa laglnaudr
1% Tndneu 3 mu Sen Triangles W3e Inaneu 4 Mu iFenn Quadrilaterals 130 Quads e
Y~ ' ) o ] Y g1 Aa %

$13110n31 4 211 191150050 Maya asnsosessumsaiieldua ludunienluaslu

3 H ] 4 13 § o
Tuma dmn Twdneud1auenIuuifed 9 gnizeni Face taziio 1v3na1ui Face 1471

WINAT 1 QRIAAANUIIN Vertex 1182 Edge 929ni8n11 Polygon Mesh (Autodesk, 2018a)
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Vertex

Edge

Face Four-sided Five-sided

Polygonal models are
composed of many separate
palygons combined into a
polygon mesh.

31]‘7] 2.26 Polygon Models
N Autodesk, 2018a

&
n

2.52.2 N13e319WUAD (UV Mapping) 11 T1/511n 54 Maya 2018 UVs #i30

9y v
90AIAHI71 U-VEEZ ABMWNUAD 2 1A N1191UAY Vertex au1l5znouvos Inanauuaznis
1A &l a Yo o d‘ Aan é ]
BRI UVs Tagnuia UV 16029015 U tag v imeszyunu lugiuuy 2 16 &e3eluniing

MwuUNUED 3 Ua1uT1sunsu'ld (Autodesk, 2018b)

qﬁlﬂﬁ 2.27 UV Mapping

W7: Autodesk, 2018b

9
2523 ﬂTiﬁ%JNﬂ'i&’@ﬂ HagAInNIUNY (Rigging) N1TAIAINIAEAT ﬁ%I"N

4

o o Y, 0w A o 5 2y Yy ¢
ﬂizﬂﬂ ‘VI'I@']T’]'JTJﬂﬂJlWWi@?Jﬁ'IWiULL@HHJ%H GluﬁuumauuﬁammmgmumiﬂmﬁmuuyEJ

q

@07 (Anatomy) 1ag¥oa0 (Kinesiology) #319n529n (Skeleton) A1uluTuaalndnon

a [

i Y i
(Polygon Mesh) 1 ad 18 udaiitinese ndavainiuaiedaa1uny (Controller) tie 14
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. Y Y o ) . . g 1 v F) ' .
Animator v Tuaa lad1e n1sviudu Rigging YHUDYNUUDANAITLH I Animator LAE

£ 9 9 v ? v A2 L A .
Modeler “Jf\‘]ﬂ']i"ll'ﬂ%ﬂ'ﬂﬂﬁ@ﬂﬂ'ﬁeﬂﬂﬂﬂ\‘] 2 “UINU N9 Rigging 98 I1UTH (Amln, 2014)

gﬂ‘ﬁ 2.28 Rigging and Controller

A Domestika, 2019

o a o . . I 2 A v A Y v
2.5.2.4 MINUDULNFU (Animation) Lﬂuﬁuumu‘Vlﬁi"NmiLﬂaﬂullwﬂﬁm

9
1 % (2 (4

AREMTTUNNAINITVTVUDIAIAIVANUAZAITAIAIA1 9 Tuszuu Tdsunsw

()

aA
ATNTINY

v

dy =1 a dl d’ (2 o a % :i‘ Y 9 1
wanINHEImANANAIIINeINY NN s udeosduluTUsunsy Mayaulﬂ!,l,ﬂ

Cane

(Autodesk, ,2018c)

1) Keyframe Animation M1311/a8um1n19d1azAsnsonszanin

¥ oy 2 A o A o Aa e o
ATINDINTIUNITANNT Keyframe Iﬂﬂlﬁ@ﬂ?ﬂq‘ﬁiﬂﬁﬁﬂﬁﬂﬂﬂLlagﬂﬂ S NAYUDIA

v A

2) Driven key Animation 79n15:¥0u@0 Node Taguila 11nudn
[ = 1 o A o 9 a A 9 J ay g; . g’/
YU LFU NITNIUDIVVDAADIAANLADNUDADUIMNVINALLAZTDA > Set Driven Key 310U U

4 o v U f-:y [ 4 A
L%@Nﬂ’.ﬂllﬁilwu‘ﬁizﬁ'ﬂﬁ ﬁffam Rotate Z N1 mimﬁaumawaa Translate Y
. . . A 1 A o 9 1

3) Nonlinear Animation ﬂé]millﬂm/n‘l/l1\11,!,611!!,116]511!'1’3'16]5\1114 YU

Msase Looping Walk Cycle

) L
4) Path Animation 11l un1sindeuiniag luadu Curve uun1s

MUY 3 TR FIADUTI9919910 Motion Trail



30

Yy A A

Y
5) Motion Capture Animation 11391914 HA0e141AT033l0 Motion
aa

9 1 =1 1 Y 1 (% d‘d a &/ dl o
Capture W28 Taen 15 UNNAINISVEUAS € VBNNIATATNY 959 lununmMviue uilag

9
Joyamaniumgalazas 3 16 1uTsunsy Maya

4 a v
6) Layered Animation M3a319uazsuvaeaweasvesetimsu’ly

TumnTaglivhareuetiusundan

7) Dynamic Animation M3a319ueimFunnaeu lniaussalae

Y a ara A
919099NMIYszurananIngland

vy . .
8) Expression t11unseiiednilszinnniialumsnasuginsaves

Y o Yy = 9 = A t4 Y
@qclwu Uhlﬂ (YU ﬂammﬂaﬂ"lumu Unun Wi’ﬁ]ﬂ’lil!ﬁ’ﬂﬁﬂ1ﬁﬂﬂ!ﬂﬂ1ﬂﬂﬂ1

gﬂ‘ﬁ 2.29 Animation

A AnimationMethods, 2012

2.5.2.5 MITFTI ad wag Sueed (Shading Lighting and Rendering)

g o

g o 1 9 9 Aa o 9 A a ] 9 [
VU UHI N UADMIAI 1 LLﬁ&’ﬂ15ﬁ$ﬂ@ﬂﬂ33@lfjﬂlﬂlﬁuﬂuﬂl@\1ﬁ]i\‘] Iﬂﬂll‘ﬂ\‘]ulﬂ 3d7U

A
19
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Y A

1) P1545641 (Shading) Si3ondnedreanilefeo myadednyazues

b4
Y (2 '

A @ = a A o @ A Y <3 9
u,azmﬂﬂﬂﬂiwu’mmqcm“luTaﬂmmﬁ]iauuuaﬂymmmmmmu LBU UNY INAD lliJ

- S

9
NANTAN WIHUN L?af}qul ﬁ%@ﬂi$%ﬂ N13A9A1 Shading TuTdsunsw Maya 3SANWNNUYUDYNY

U

9
Y v

YUY 9 (Autodesk, 2018d)

3 1/ 2.30 Grape Shading by Farid Ghanbari

TEVRE Artstation, 2017

2) 11e9 (Lighting) 11 T1/510A54 Maya 2018 msadrauaadinim

idiiouss TneldinsosiiommizuazanauiANAY Y ILAILAALY 2N 1FU Ambient,
. . . 4 = P PR ™ P '
Directional, Point, Spot, Area L1 Volume light $FIN1T@TWATIAUVUDYNUDITUUVDIUUANL
] [ ] d’d ] [ 9 [ A [ 1 A gll d‘
RN WU RINNIRBUNTAIINUINGD AT IFuaIaarTodsuuasdvesnaslunIn e

H Y
AIUUUAUNTINATY (Expertrating, 2019)

Direct Paint Spat Cylinder Disk Quad  Photometric  Mesh

. - > S

319 2.31 Light Types

A Arnoldrenderer, 2019
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< 4 ) 9 o aa
3) 15U T (Render) %u@aug@m&‘lumS‘nNmTﬂmﬂﬁJ 3ue

A <

= o w < J o o Y ~
G]f\‘lﬁl%ﬂ'J']iJﬁ"]ﬂfllu‘ﬂE]ﬂ')’liJﬁ'iJﬂﬁﬂ'J’liJﬁ')ﬁluﬂ'ﬁliulﬂﬂi ﬂ“]J%TLlQNLV‘IiﬂJﬁlﬁﬂgﬁluigﬂgl'}ﬁTﬂ
9
Y 9 [

o ' I 4 . a A a Jd o
NINUA LW3’]5'J’lﬂ']'ﬁl'iu!.ﬂﬂﬁuulﬁﬂﬁmﬂﬂﬂﬂﬂigﬁﬂﬁﬂ'lwﬂ']'ﬁ‘l]'igll'JaNaVI’NﬂE]ﬂJW'JL@]@ﬁ Vl'lﬁlﬁl

A o D) A Yy =y A A o X X
Lﬂ'ﬁmmﬂm%ﬂuixElznmmu FHONINADIANYBYaNINGINT Tessellation, Texture Mapping,

A Y 4 9 @ {

o a 1 1 < 4
Shading, Clipping, 1182 Lighting usuns ldinanimamfiasa '3 udaimsisueesiagign
Y v
@31991n7UADU Modeling, Texturing, Shading 118 Animation 923Ua4 AN 18N gAR D191
v

[ 1 o w . < o
VUABUNITUTVUAIAIN ﬁ%ﬂﬂWiﬁWﬂ‘Uﬂ"lWGlu Post-Production waﬁmﬁwzmmﬁumm

(Autodesk, 2018¢)
2.5.3 HAIWan (Post-Production)

g Y o ' < sy ¥ Y @ 2 i
Turupeugameatlumsanuaanimauaein laun ldauysannay ludee
< ' @ @ 1 @ aa @ 1 {
Wumslaevia Ysunas dSusrnnuaudavedianin wioud lvau Sisniwueedai
oA < 1 o < o 1
auiiumsannnau lusuees T
A = 0 3 R, ' @ o A
2.5.3.1 Compositing ABNTUINWTUABININUA 1HU RN AIALTAT IAY HID
i ! ¢ <
ia w1saunuluTasunsy Adobe After Effects tosznounaiuldauysainatedu

mw&m%’mumm&nﬁﬁmuﬂ

3‘1]17] 2.32 Compositing

nn: Iamprikle, 2019
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4 % ¢ Y d' Y
2.6 VdUADINNMIANNMHUNINYIVDI

Iy o Yy a v 9 @ Aa @
1/1NW’J%ﬂhlﬂiJIf]ﬂWﬁWLﬁHW“ﬂﬂﬂﬁluﬁﬁﬂl@ “ﬂWi%ﬂﬂWiﬂlﬂgWﬁ'lﬁﬁﬂﬁluﬂiglﬂﬁvhflEl” N

U

dA v o o

a J a 1 I o 9 A ] g’/ Y a v
IA.AT. 0N ﬂuﬂi“gi@] mmﬂuﬁaﬁummz‘wﬂ?ﬂmg{uEnﬂElmiwnl,mm‘wQmuaﬂmmmaxuﬂ
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