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Abstract

This study explores techniques for reducing file sizes and processing time of geometric point
movements in 3D models, leading to the development of a GPU Cache algorithm. The objectives of the
research were: 1) to design and develop a centralized system for exchanging geometric point movement
data in 3D models between visual effects and computer animation software, and 2) to examine user
satisfaction and compare the usability of the developed system in supporting workflows in visual effects
and computer animation. The sample group consisted of 34 undergraduate students majoring in
Multimedia Technology at Rajamangala University of Technology Isan, selected based on their prior
coursework in visual effects and computer animation. The research employed mean, standard deviation,
and t-test statistics. Results indicated that 1) the developed centralized system was highly effective, with
an average score of 4.38, and 2) the sample group showed a statistically significant difference in
satisfaction levels before and after using the centralized system at the .05 significance level. Satisfaction

after using the system was higher than before, with a mean score of 4.157.
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1. uni (Introduction)
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2. 5’ﬂqﬂi$aﬂﬁ\ﬂu3{fﬂ (Research Objectives)
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4. NIDULUIAAIIUINY (Conceptual Framework)

Compatibility issues among different 3D content creation software; large file sizes

of visual effects and computer animation formats; and the inability to achieve real-

time rendering while working within 3D production environments.

SDLC-based Development of a Centralized System for Exchanging Geometric Point
Movements in 3D Models Across Visual Effects and Computer Animation Software
Platforms (Autodesk Maya, Houdini, Cinema 4D, Blender, Nuke, and 3ds Max).

Reduced file size by excluding skeletal (rigging) data. Technique
Visible in the 3D software workspace.

Real-Time VFX and Animation Processing

Features

Quality Evaluation by Three Experts

v

Assessment of User Satisfaction Among the Sample Group

User Satisfaction Comparison

Before Using the Developed After Using the Developed

Centralized System Centralized System

Research Findings

Figure 1. Conceptual Framework
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5. 358U (Research Methodology)
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2) dhdnwavivmeluladdadive wndnedumaluladsvupadain anmSeud 1 In1sinen
2567 $1uau 34 Au nannisduiiegalaglildainuiiendu dedBmsdentuuianzas (Boyd et al, 2023)
TnzasninAnnieeSewdniideiuinaeiiinduasasuimesuodudu

5.2 1nseslafldluniside
5.2.1 in3esiloflflumsneaes Ae szuuguinansdmivuanivdsudoyanisindeulmveaisviadely
Tuwa 3 37 dmsunudidvaeniinduazreufinmesueiudu
5.2.2 \ndeslefldlunsiiusiuniudeya Uszneulumeuvudunivaluaziuuaeuniuiiinunisuszidiue
fuinnuaenndesvastamauiuiuiifiosuszdiu (Index of Item Objective Congruence: 10C) mﬂ;ﬁﬁim%w
FunuuaeuNLFILIL 3 v nanTAsIginu dafanunndelian 10C sewring 0.67-1.00 Feenaseluid
1) wuudunwaliBsnagiiomuasunaiauazidnisansuinlnduaraniailunisussaananis
indeulmvssgaustadeluluing 3 5 dmiviudninaeninduaseeufinnefuotudu mntudenlduuy
duavaiidlassaing
2) wuudsziflugaAmsTUuAUdnatsdmsuanidsudeyanisindoulnvesgaisviadsluluiaa 3
A dwsvnuduinaehinduaseoufanesueliudu cuidsiidonldsuuuudszaud 5 52y Uimeno &
Prado, 2024) fiwuatnausinUana lag 4.51-5.00 = AUAMANIN 3.51-4.50 = AMAMA 2.51-3.50 = AA1wILY
na1e 1.51-2.50 = Aunmweld uaz 1.00-1.50 = AIsUsuUse Ansevinalagldadanssaun tawn nmseuim
Aady warnsunAndsauLNATIL
3) wuuiaenuiswelavesngudiegwilissuuguinarsdmiuianiasudeyanisindeulmvesyn

svadialulineg 3 38 dmsunuandvaeiiinduasaeuiunesueliudy nuideilidenldsuwuuussanuen
5 3¢/ (Jimeno & Prado, 2024) Muuawnaeiwlana lng 4.51-5.00 = fianelauniian 3.51-4.50 = fanelaun
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2.51-3.50 = WawalaUiunane 1.51-2.50 = fiswelates way 1.00-1.50 = fsnolateeiian Iinswsinalaenis
nadauUAfl (T-test) iawIeuiiiguanuiianelaneuldnunagnddldau

5.3 AN
NS uNTIdeeendu 4 svoy fiil
stz 1 Literature Review lnofinwn sausiudoya tonans wilsde MiAgtesiumaiiauazisnisan
yunlduazananlunisussanananisiadeulmvesyaisadnluliea 3 ff msiaunszuumsonsiam
gondwIs dmsunuinidviaenifinduazaeufiamesuetudu
5383l 2 Development Software and Questionnaire L1 uszozn1siALIsEUUALS NANsd M
uandsudeyamsiadoulmussaisuiadelulinea 3 f7f dmsunusdnaeriinduazaesfiomesuedudy
FamAdeiitadunounan@siansEUU SDLC Tuguuuy Waterfall Model (Morales, 2024) umou wail
1. Requirements/Planning: muﬁaﬁlé’iwswuaﬁLﬂiwﬁmmﬁaamsmaQﬁﬁdwlﬁdawﬁa
dioszyanudesmsvesiléuasvunvouin feil
1) Saquszasddiiiamn: seuugudnansdmsusaniudsudeyamsiadeulmvesyaisuiadsly
Tuina 3 Addiauuazdelfmsanstusetiuduiiivieyaldluseduan Svwalididnas annisldfuivy
o Vsssnanaldiitu wazannsonanwmalduuuiFealn ileldnnsdoanstoyassiueundiady
a9 3 fRsvdunasivssansnmimensideusefuegisviuaie
2) flerduldsndiglddesns: Uszneulumeilsidudnmintilng 3 33 Heidunsuszmana
wuuisealngl wagilendunisdeeanlldnu
3) Yedninvesszuu: szuugudnansdmivuaniuasudoyanisindoulmvesyaisvindsly
Tuwna 3 A7 Waund uaiuisaiaus s ke Una At uadiasu 3 97 1dun Autodesk Maya, Houdini,
CinemadD, Blender, Foundry Nuke, ke 3DsMax
2. Designing: tun13eenuU Indundinnmssurumudesmsud Inefieazdoadsil
1) aandnenssuszuy (System Architecture Design) @sldimunlassaiisvasssuugudnans
dwdunanidsudeyamsiadeulmvesgaisvndaluliea 3 87 dmivnusindnaeniinduazaeufines
watliudu Tudnwar Modular Architecture Usenausae 3 diuvan lawn lugaundveya (Import Module)
dmiuiuteyamandeulmussyasviadaanlnd 3 7 lugauszmanauazdniuuuuuay (Processing and
GPU Cache Module) ihmiifidan1sdeyagnuen (Vertex) LUy Batch-based uisdoyaiduyngosiiioannis
Funmtfeunazfinyszansnmmaiienlden (Vertex Reuse) uarlugadsaandona (Export Module) sy
wastoyalviogluguuvuiiannsaindululdoniuneundindu 3 Al danseenuuudnandieliusiazluga
amsnimuaznaaeuLenduly annududouresssutlassin wandesenisthgasniluouian
2) N1398NLUVBAND3NN (Algorithm Design) ImEJmu’i%“aﬁuaaﬂLLUUé’aﬂ@%ﬁuﬁm%ﬁmm?ﬁaaﬂa
naindeulmvesgasundnlusefuge (Per-Vertex Animation Data) Ingl#uuafn Geometry Cache $aufiu
nM5UT¥ANaNaLUY Batch-based Liedaifiuiamyaiinn X, v, Z UYBIYAY N LULABTLNTY amﬁaaﬂaﬁ%ﬁauiwdw
wisw wstoyaoandungueesiiieanaiszues GPU TumsUssanananisazdiuiuuin uazsesiunisisteya
navinuanamaLuusealndliddesndt 24 wisusiedundi
3) m3oenuuulassasieloya (Data Structure Design) Inaau3deiivuaguuuunsdmiu
Toyaludnuazlasiaiiandedifu (Structured Array Format) Lilednifudeyasumisgageamudiduiisy uaz
anunsavihiistoyauuu Random Access liagnesinida anvarlunsfumuazisonldtoya
4) nMsesnuuudludinsiergld (U/UX Design) n1seanuwuudiufinser ldiiuauissudiieuay
gonndasiulsraumsainisldaurensug 3 fnva Inefmusdunoumsraudussudae du Import >
Process > Preview > Export tlelvgldauannsaeuiuazldnuldlaghifessudun waratuayunisuans
HaaWSWUUIREalMTENININIVIU (see Figure 2.)

¥
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Figure 2. A Centralized Tool Exchange System for Inter- Application Integration Developed by the

Researcher

3. Implementation: sfunisiaundadutisiinseenuuunareiduldafiufifinsld nuided
seiinmsiBeuldadientunlnseu (Python) Wieadwendasasimuenansmsesnuuuaniunoudeunini g
wuoeniunansluga wdsnildausarduiaunaiadufssthinsuiudussuilng waesdinsvaaouus
avduvedddnegnanidonnarudlutefianaineswioides antduimaassuasdoyaueivduaingening
Autodesk Maya flauagidndtunounismagouszuuiinseunquanniy (see Figure 3.)

Figure 3. Testing Procedure for Animation Data Caching from Autodesk Maya

4. Testing: Tumaun1snsaadeu Tnseiseifldnsnaaevrenduiianmsihlunageuldou e
Usnduhnauddymilaiduduaonedostumiudesnisvesglidlaimuelinielsl vssnoulude
1) MsvngeuienueniiansIdeun1TT TS UUTIRATY Tnesddeilldnaaould
suszuugudnatsdmvuaniUasuteyanisindoulmvesyaisuadaluluea 3 37 dmfunuduiviaen
Winduaznoufinnofuoduduiivauntusufueundinduasnany 3 97 $1uau 6 weundindu 98¢ 3 ads
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Tewn Autodesk Maya, Houdini, Cinema4D, Blender, Foundry Nuke, 8% 3DsMax A8 1969 U Lmsnﬁﬂ”aaﬂa
wollluguangenduis Autodesk Maya 3nduLaniNafiazas 3 danazuadindulu Blender (see Figure 4.)

Figure 4. Animation Data Caching from Autodesk Maya and 3D Character Rendering in Blender

2) Uszidiunaunmlaedidormng teelifdonagifiussaunmsalfunsivtnaeniindie
pouiwneswediutulitesnit 3 U amnuivmensululssmalne Miuuuussiiununinssuuaudnansdmsy
wanuasudeyamsiadoulmvssyasviadaluliea 3 §f dmsunuswinaeiiinduasneuinmesueiniu
fianndu anduinideyauiiareinadediadouardudsnuunnsgu

5. Maintenance: %umauqmﬁwﬁamiﬁﬁ;ﬁﬂm wdsarnisuldany @éﬁ'awwuﬁzymﬁlﬁm%u
Monds Fsfidomaiiofundsiymidsnanuasivnunudeyaifieusulgsszuugudnansdmiuuanias
Toyanisiadeulmvesyaisvindaluliea 3 ff dmsvaudvivaeninduazaouinnoiuedudu Iy
aAteigrhmalameTdnues Script fomaitimuty uasmeunsasuuuleddmiuliiaulanluuiuus
uaziause

szezil 3 Measure Satisfaction 1 uszezite@nwinnuianelanaziussuiivunisldauszuy

gudnasdmiuuanivasudeyanisindeulmuesgaisuadaluliea 3 47 dmiveusnuinaeiinduas
powfiamesuednduiiinuniu lnsfingusegfe dnfnwianivunaluladianfive swninedomelulad
TwsnaBau aFoudl 1 9n15finw 2567 $1uru 34 au Sedduneudsil

1. fdunsesuiefeinguirasduartuasrsasdoadmiunsinise swfnisdniiunua
Forimunvosnnznssunsasesssunsiideluyed univedomeluladsvuseaday 1wl HEC-01-67-040
Winguimegsfuniuuagyiaudila

2. muualnauvewenndiady Autodesk Maya 13 91uau 2 18 Useneuluaae (1) s1unu
Aaeriing 1 1Wd uaz (2) usiupeuiamesueiiwdu 1 d linquiiegrmaaesdeenindluduaundn
Fuduinuesanlaifionsuszanananaudsnan

3. nauiegadalndlueundiadudu 7lily Autodesk Maya annsulvivinisUszanana
kA nelunan 30 wiit nnduddinguiegmeuuuuinanufianslaluzuuuy Google Form

a. fiflumaiiausszuugudnansdmiunanasuteyansindeulmvesgasviadluluna 3
if dwdvnuduinaeniinduazeeufiuseieduduiivaniy wraisnisnsldau aniuidinga
fhegamnaeddou Wuna 30 wii anduddingusegmeunuyinmufiswelaluguuuy Google Form

5. pusadeyatildfanmneuwuuinnnuiimelaannsldmusninsesinasonsmaaeunt

s¥8%dl 4 Summary of Research Results luszoziiiolinszving aguna uazeAusionanside

aunsnedueTazidualiluiidedialy
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6. Wan15938 (Results)

6.1 nan1sRRNLUUKATHRINISEUUAUdnasdmTuuaniudsudayanisiadoulniveaisviadialulung 3
R szwdnswendulsaienuiviaeviinduasasuianesuaiwdu
NMsUsEluAMAMIng T UIU 3 AU LAAIKNARS Table 1.

Table 1. Expert Assessment of System Performance and Quality

Evaluation Items Mean S.D. Quality Level
1. System Performance 439 0.26 Good
1.1 Functional accuracy 500  0.00 Very Good
1.2 The centralized system responds effectively with the 3D 4.67 0.58 Very Good
applications in use
1.3 File size reduction techniques and methods are 4.67 0.58 Very Good
appropriate for the centralized system
1.4 The centralized system operates smoothly and responds quickly — 4.33 0.58 Good
1.5 Real-time processing performance is fast 4.33 0.58 Good
1.6 The centralized system requires low computer resource usage  4.33 0.58 Good
1.7 The centralized system uses minimal storage space 4.33 0.58 Good
1.8 The centralized system meets user needs for visual effects  4.33 0.58 Good

or computer animation tasks

1.9 The centralized system is not complicated to use 4.33 0.58 Good

1.10 The centralized system is suitable for visual effects or 4.33 0.58 Good

computer animation production

2. Design 4.38 0.30 Good

2.1 The Ul design of the functions is easy to understand 5.00 0.00 Very Good

2.2 The system Ul design is appropriate for visual effects or 4.67 0.58 Very Good

computer animation work

2.3 The UX design is easy to use 4.33 0.58 Good

2.4 Font style is clear and easy to read 4.33 0.58 Good

2.5 The workflow design of the centralized system aligns with ~ 4.33 0.58 Good

prior experience using 3D applications

2.6 The display format during operation is easy to understand ~ 4.33 0.58 Good

2.7 The graphic design of the centralized system is suitable for  4.00 0.00 Good

3D applications

2.8 The language used is easy to understand 4.00 0.00 Good
Overall Efficiency 4.38 0.27 Good

911 Table 1. mamﬁm31sﬁ@mmwsxw@uéﬂmqﬁm%’uLLaﬂLﬂéauﬁﬁa;ﬂamam?iau"l,mmaﬁ;mLﬁmﬂzﬁﬁﬂ,‘u
Tuea 3 7 dwfunusuivaeriinduazaeuinmesuetiudu lnesuilussansameglusedud Aade .38
mnfiasandusesunuin Ussansnmenunisinauesszuy SUsEAnSnmannnisunIsesnwuy Aade
4.39 uag 4.38 suaiu Jslavinisnnasiiungudiiegi
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6.2 nan1sAnwiauiianalauaziUsuiiisuaruasnsalunisldeuvesssuuinaundulunsadusyy
nszUIUMSTIUAUATIaeviiinduazaeuimaswa ity
mAdeiusudiuseduanuiimelansunazudanisldou Ingldadfnnaoudfiuuunguduius
(Paired Samples T-test) fiszsiutiodrdry .05 Tneflauufgiudsi fodl
Ho: seAuAufianelanaukasnasnsidauliunnsineiu
Hi: seAuAufianelanaukasnansiduwansieiu
Taefnansinsesinnufianslavesldau fmsdi 2

Table 2. Results of the Comparison of User Satisfaction Before and After Using the Centralized System

Test Results n  Maximum score Mean S.D. t df  Sig. (2-tailes)
Before using
) 34 5.000 3369  .692
Centralized System
: 4563 34 .000*
After using
34 5.000 4.157  .660

Centralized System
*p<.05

INATNT 2 NUIINGNRIBE T 34 AU Tszauaruiianelaneulazndanisidauuaneiueged
WudAyneadinnszau .05 lnenauiiegniiszauanuiaelandeinisldanuganineunisldnu lneidade
Wiy 4.157

7. @3Unan13398 (Conclusion)

1) ﬂmm‘wauwﬂuaﬂmqmmmamﬂaau‘uauamsmaaulmsuaaamisummmiuimma 3 {f dmsuau
snAvimeriinfuazreuamesuafiriy Imasmuﬂiuawﬁmwaqhimm Aade 4.38

2) anwiiawelaneuuazydamsldnuiamuunndsiusgaiifoddgmeadfiisesu 05 Taonguiaegadl
seiunmiswelandansldougeninneunisldan lneddedewintv 4.157

8. 8AUsIwNAN13I3Y (Discussion)
wintla Geometry Cache 1lUgn1sas19dane3in GPU Cache anunsnedusienaniside il

1) aWuiﬁaﬁlﬁﬁwmﬁvuuﬂuéﬂawéfw%’uLLaﬂLﬂ?iauﬁauaﬂ’lil,ﬂ?{aulmmawmLi%?ﬂfﬁmiuiuLma 3 {iA
dmsunuinimaeiinduazaouianesiedudu Ingldvaliansuawiuy Batch-based LLavmﬁLLuwmaua
sanduyatoy Lwai‘mmmmLiaﬂiwauamimamauﬂiyamamw danAdaIiUITed Kerbl et al. (2018) uazdi
1@Ll,amﬂwl,wumwmma']ﬂzgsuaqmsammimmmjwammL‘wum{lﬁu Vertex Reuse Uu GPU asielvial waaws
Fanananunsaesuielddn nisudsdayasendugagestisanniszlunisuszanananvundafon (Bulk
Processing) 183 GPU wazifi 1UszAn3amn1sid1damiaea1us7 (Memory Access Locality) danalwnis
Uszananaiinnusesdesuarsimsanndetu Snite nsiuwafn Vertex Reuse uilddmasansuauadslunis
Augesendl damaliszuuiiianivssansnmlusedul Inslmgdiunisvieu (Auade 4.39) wagns
90nWUU (Aade 4.38) limdiuinn1sdunsieiuuifngiu Geometry Cache, Batch-based Processing wae
Vertex Reuse annsathunUszgnaldsauiuldogramnsanluuunvesnsimuiaiesdledmiuianuini
weundirduildaisminaeiiinduasronfiamesweiudu

2) anufanelanounazndanisldruianuuwandatuegadidod Ayneadffsedu .05 lngng
Aegnilszauanuianelandinisldauainitneunisldanu Tnefianadewintu 4.157 Lﬁmmﬂiwu@uéﬂmq
dmiunanidsuteyamandeulmveaisviadsluluea 3 7 dwivnusminaeniinduazaouiumes
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wedutuldfuniseenuuuladsdainanuiosmsvesiidsanglumenuivaeninduazuedudu lng
szuuitiaundudussuulidinasgiu PAS dmsuuanidsudeyaszrinueundindu ilignaaedldann
Suilieszoznauasnineinsiianadunsmdnaudeferivinadniinduazeesinmesueiiudu wagsosdu
mhandaeundindunuuiseall nadnsdananiadumsesniuuszuuiiaenndesfiunszuiunisyinny
334 (Workflow-based Design) ¥aganni1szlunisiieusuaznisusuiivesldau dualiinUszaunmsainisly
Aty FeniseenuuulneUszgniuufanisld Geometry Cache iodmuftudoyauuudevunauasenlday
iy aonadoeiuatumes Li et al. (2020) wagn1sUszananauvuinsuslaglifslassasrsddudu il
Fldnuiuglatnmuaunsalumsdamsdoyadaunnlaedisiivszansam muuuimiswes Schitz et al
(2020) am/m nsfisguvanInanm s deutesdeyassriasuarsesTuMsuanNakU U alnsld fdau
dAnddmarenuiteuarduisanuazainungldeny Juildszuuqudnandmiunanasudeyanis
indeulmvesgasuadsluliea 3 47 wwwmﬁuummmmauaumm{Lﬁnmu‘LuamamﬂﬁuLLaumiqumiaau
Aerdusuinateniiinduazaeufiumesue uduld Feesdannuanauidefiinsduassideyaainaiy
Ao svesdliase TunumddnsieninuduiavessesnuuuiasimuIssuy

9. YaLEUBLULIUIYY (Recommendation)
INMsoonLUULATTANNSEUUAUENasdmiuLaniUasudeyanisindeulmuesgaisviadnlulinng 3
7 dnfunuiAnaehiinduasrouiusesueiiudu fteauouuzdil
1. spvuimuntudussuulidinmsgiu PAS dwiuuanddsudeyassviaoundindu egnlsfin
gRamnssuiinsldganduls 3 fiffivannvane WU Autodesk Maya, Houdini, CinemadD, Blender, Foundry
Nuke uay 3DsMax fatiu nisWauwesanmsvenenssessurensivfliaseunquuniu sesudlivatengy
wazthdeyateunduangléinusulgassuvenadeliles ieifisdszavsamnsldenluaaunsaiinanvane
2. uAseiifurnisudurosnsiauiedssfloatuayunisndnnulugramnssunineuniua
woflwdu Weannatluniswdnuazifiuarudtuldvesidnulugendwasiiunndiaiu suideluemannas
AnvuaziUSsudisumaialm q Aldmeluladadiell mu@ﬁ’umﬂﬁﬂﬁguﬁu \odenldvionaunauwuivad
fUszAnsnmageanlumsiuiniesiefana

10. maUawenslilyaiusshvgita3eassd (Declaration of Generative Al)

Jidsuveuszniai IilddyanUssiivgieaineassd (ChatGPT) ledisusuussuazyilvidesdluung
Usgloadaaudaduminiu lildldiieaineteyaids dudunmstieneideya uioasunaniside Sefidould
aranu uily waeuRinveuselomaninevesfuatiuiiavmn
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