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ABSTRACT

Nowadays, utilizing a motion capture technology known as MoCap can help
animators creating the realistic character animation. By using markers or sensors
attached to a human body, the motion capture system can capture the movement
of real actors for using in the animation process. This is be because MoCap data
provides accurate and semantically rich data. So far, several free MoCap databases
have been provided on the Internet such as CMU database. However, for users to
find their desired motion, they have to download the motion data and then use
third party software to display the downloaded motion which is time-consuming and
difficulties in work.

This research presents in the technical development program. That can
generate animation character from motion capture database on the server. Users can
visual 3D animation of the actual movement contains in motion capture data over
the internet via any standard web browsers. Researchers have developed a display
system on three popular platform used to display 3D graphics over the Web, which is
the Web 3D, Flash and Unity 3D and compare the results of the three systems in

terms of realism. Information security and implementing.

Keywords: Motion Capture, Animation Character, Motion Capture Database, Web 3D
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2.2 M3asraduaueABulng (Motion Capture)

2.2.1 eumanemsnsIadunsadevln

MsnsIdumnadeulm mnedls deyafituiinnnsiadeuln uazvinisuuag
mawndeulmidulioglusuuuuiinea maadenmadeulmliiuiazasanudd (30

Character Animation) loanfiunumlugaamnssuduiisegiaunn Tdanezdunsadg
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AgunsaEudn wsensvinudreniames tnesullileuldiuaunnife nsasisanu
wasulmlaedsludunalians (Motion Capture) Fspipn1snsraduauadoulnives
RAIALYHNN o) LulagAs BaliteRniinisasisnnundeulmmeiinegnsnn wmsztigan
srozalunsasne uazdilnnisiedeulmnanaienin (Asnsal Aulady, 2554)
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A9 2.1: msldmalulagnsnsaduanueasulmluniswauinudin (EA-Sport Game)

Fian: Ben, D. (2010). Sport sims motion capture technology. Caerleon: Usk Valley.
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1) msﬂ’uﬁﬂmmLﬂﬁau"lmimsqm%ma (Electro-mechanical Motion
Capture System) Ussiniildifumsfumaindeulmuesyud Insamsapivintufiayls
uywdaniladmiumstuiinenuedeuln yaslidnvundulasaiaiideudeiui
AUNUUTUATLALINTIANTLUTEIRARY 9 AUTeRed1AYTaITINNTY NITTINNTTYY
Y93906149 9 vilanansadvimansiedeulwvesianals (Funsal duia3ey, 2554)
2) mstufinenuedeulwilagldusiindn (Magnetic Motion Capture
System) Hiduwosfnlinudiusng o ietnrduuimanlnihenudsifieenunan
widsiudineduiindsliusnniituiin Wueefudasfargndeaeundidnsasinauiion
fumisonduresusaziluaumuusingn warinmdsteyaluidieiesnesimosiie
wanssiuviauaznsyulusULuuauia (Ricc & Formica, 2014)
3) mstufinanuedeulmlagldndasiale (Optical Motion Capture
System) Guandldyaiifiqnazyiouuas (Reflective Dots) findasdunmeglngseu ynavvion
uasazldiiieinneininndeulmussiuans fegreildlusmsununs wu msnsaduns
indeulmussnausinimes (Conductor) wagiamnnldiitesumanisuwmd Biomedical)
A NMseadunsuinluluiienisieszaussaninvestinin Wudu deffe
uansaninsnindeuiildognsdass liflmeulsstugunsaianunsoldiuinguunelvgvietng
naneBuld uazdilddeyaifinuandon dudeds oraianssuniuresasnmeuen

EzVioULateIANYINAllINKANTENUTRINITHARY YINlvigaydedayaunsdiu a1use
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didnwnlvsawetayalalnensuszanaiuniagaimely uenantudnuansazdodldyn

v

ﬁﬁqmamauuaqLLaﬂ%’naﬂumsﬂszmama@iau%”mmu (Schubert, Eggensperger,
Gkogkidis, Hutter, Ball & Burgard, 2016)

annsnaguaamneresnIaTIsdumuadeulmliin nsliinsesileynanuld
(Body Suit) fislduiwes nie mfanesdnliynnuaadfasing q Faatesieflilunis
pndulitnuanehnsuansdasasldyaionly definduvedunth dafle uazseaziden
voavhvsastuuda awvlilddeyafidnfuiiannimnnty

2.2.3 avuddyeanisasinduanuadeuln

weluladnsnsaduanuiadeulw ansnsothuvszgndldluamunismaunmsle
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Fegunsailglunsnsinduanuedeulmsedianuwiudigaioirluldlunisaeunisindn
WUULEHouass (Cheng, Guo & Gao, 2010)

wAlulad Optical Motion Capture Wuinandulunisasisnuueiudu
(Animation) NIAMUNNLE (Games) wagAaURIMOINIIAN (Computer Graphics) 7l4lu
nsfunsnfeulmvesinuansaaneunvzi lUldtuimdeudiazas lngaunsoanssusiiad
wagsuyunINIvialukuukelwasusiawlsy (Key Frame Animation) léduagnann
(@30 WY, 2552)

nsUszgndldmalulagnsiaduanuaioulmluaumnisunmg Tulagdu
fimsldguuvuiasnisiidaaiioussdwinunniunisseunisaeurasindnyiunmg wel
gunsaldmsunmsiidaadousssiulinawnaiuly wWesngunsaliwenlildlunsaing
ameuns 3alddavhgunsaindugliedmsunsiidaaiiousslaaanizlusanligs
audulduazdianuududiieliindnwiunndiolilglunis@nw (Cao, Gao, Wang & Li,
2016)

av v v & I 9 4 & PERIG RS

NNWITETIUILlAIINesRduaefeulniumalulagivinliins

assassANausITINBRuUsEudadunulunsyha wazddldmazasueduduniinig
dll r-:ll o IS a a = b4 a v o L :.’/ v !

wdeulmnsvay wilowasanniian dan1sadawediutuaninsarilans 2 wuulaun
NN5E519 watiuguluumsunansu (Key Frame Animation) waznsldinalulagnsiadu

aNnueaaullunisas1awa Tty A5n1saenltauasiuegiuaunvii iwsizmalulagnig
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Jardsvasnsitmalulag vuinanuedaubnilunisadtaetudu
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3) Toviantunisymidesninkuussusainsy
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2599z ldiaunsadmAule
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4) Welilgyyiintu n1sunteynimenisii
o e =~ = I |
AsvufnANuAFeUlmntdnATIenIn

nsuiludeyanied

5) Wsltmeadakuusaaulunisasi
watliutu FaunarunazlulAwUsauny
ANNFugRUYSoANENIVRIYA TR LY

SEAULREINU

5) ASLUIUNITVINIUVBINTSUUTINAIL
AA0UL1I9199LHDINTANINLINADUTN

NLAYRNIZF RS UAITNU

NETNN 2.1 NMSNALLlagnsI93UANULARDUL LML AUINUNTINAT

waeulmNuywdasaifeusuula nsdeulmneenuliuaginuauaswiaRInmmg

asswefiutunuuisusamsudsminzdmiumazaswotudunuyedldainse

wasulbmle

2.3 sUnuulwdvuiindeyananuadaulun (Motion Captue Data Format)

suuuulngAldlunstufinanuedeulmiivainvansyszian Fesazusly
pdnwaznslio wiarsuuuvaziinnuuandeiu Finsdenldeuudasguuuuasiueg
funnusnzamesutiy q sUkuulnddeyatufinauiedeln (Motion Capture File
Format) @siivannvaneguuuuusuuudildsuanuiende BioVision Hierarchical 113
5ondn BVH dsnsnsil 2.2 asuandiifiuaguuuuliiadeyatuiinnranadeuln (Motion

Capture File Format) Wsiagtiuy
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File Extension Associated File Format Reference
Company/
Description
ASC Ascension NO LINK
ASF & AMC Acclaim http://www.darwin3d.com/gamedev/acclaim.zip
ASK & SDL BioVision/Alias NO LINK
BVA & BVH BioVision http://www.biovision.com/bvh.html
BRD LambSoft http://www.dcs.shef.ac.uk/
Magnetic Format | ~mikem/fileformats/brd.html
C3D Biomechanics, http://www.c3d.org/c3d_format.htm
Animation and
Gait Analysis
CSM 3D Studio Max, http://www.dcs.shef.ac.uk/
Character Studio | ~mikem/fileformats/csm.html
DAT Polhemous NO LINK
GTR, HTR & Motion Analysis http://www.cs.wisc.edu/graphics/Courses/cs-
TRC 838-1999/Jeff/ {HTR.ntml, TRC.html}
MOT & SKL Acclaim-Motion (Under Development -

Analysis

http://www.cs.wisc.edu/graphics/Courses/cs-

838-1999/Jeff/SKL-MOT.html)

fian: Meredith, M., & Maddock, S. (2001). Motion capture file formats explained.

Department of Computer Science, University of Sheffield, 211, 241-244.

2.3.1 dufinanauadeulmwuy BioVision: BVH (BioVision Hierarchical Data)

1) Anuvanevestatuiindeyaninuaiiouln (BVH File) Aolne

sULUUTAEIIUAUNITNTIITUANLLAGRULS (Motion Capture) BVH 88111310A1

Biovision Hierachy fiA1uuain alun wiAeAuasd

SAaa

Fpnilassasraduddiviu Inedisuuuy
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nsinudeyaegnaduddutu (*bvh) Juanalwdifiudeyaifsanisnsiniuaueioulns

Y

a ada )~ 3 a ada Y & v ! 1 Y
VDIFINUVIN Iﬂﬁﬂ%NEﬂLLU‘Uﬂ']iLﬂUIﬂiQﬂi%@]ﬂsUaﬂaﬂllsU'lm LLa']LﬂUEUE)E;IJa'J'] ﬂﬁgaﬂ LLAASYUIY

vfuagalumsulnudng dannit 2.2 degalassaiensegniduuulild BVH 2 () fie

FLUUSSHAY waz AN (b) AD WSHLINURINSLARRULA

A9 2.2: egelasiasiansegnuesguwuuld BVH

RightCollar /
\ Neck

RightUpAm— . - °,

RightLowArm %
* 7 |'|| %C‘hest
RightUpLeg -ﬁ—_plt
RightHand/ ";‘ |
|

LeftLowLe
RightLowlLeg ——¥ 7 }H &

[
|

4
RightFoot———p l‘\._ 'ﬁ\‘ﬂ LeftFoot

(a)

Head

RightC ollm\ /

. Neck
RightUpArm____ N }
-
Ri ghtLowAmn____’ JI I 'I
! 44\
ﬁ'ﬁ\ Chest

[
nghtUpLegF——"Fz; i
!
i

A
i

RightHand ! - Hips
! i
! L',
- E |
RightLowLeg—— ¥ f-* \ \LeﬂLowLeg
!
! '|
RightF oot—Y \"g

"v\
LeftFoot

(b)

ﬁm: Meredith, M., & Maddock, S. (2001). Motion capture file formats explained.

Department of Computer Science, University of Sheffield, 211, 241-244.

1) anudAgveslnatuiindeyanuadsulmiguiuy BVH Aenis

Jranlndniiveyavuinanuedsulmivlddusmazasweuduauiifle azvinlisazas

Y

a aaa

wianduausavduriviamslauiiounudadidinase o untunsdidisuseudanailunisin

LOULUTU

Tvd BVH Wulnddeyatuiinnsindeuln suuuudeyauuu BVH (Juguuuunden

Y

=

Ii’ﬂumﬁﬁﬂﬂﬁiﬁuﬁﬂﬂmumaaulmstmﬂugﬂLLUUﬂLLUﬁ@;ﬂ@I@Nﬂiz@mﬂua'au 5 19

ToyarunaLarlayan1svyy g BVH f«“fmfdim’fayjaqmmu 18 YAUTLIUVRABAN 9 AININT
I3 ¥ o ?.ﬁ 1 1 1 =1 dll

2.3 . WuUnnlATIESMUUAIAUTUTRIEIUAN q UaeTMeuedlndtuinauedoulnILuy

BVH
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A g 2.3: Wunmlassaauudisuturesdiunng o vessenevesindduinainu

wwanulIUU BVH

Skeleton
Hips
Left Hip
Left Knee
Left Ankle
Right Hip
Right Knee
Right Ankle
Chest
Left Collar
Left Shoulder
Left Elbow
Left Wrist
Right Collar
Right Shoulder
Right Shoulder
Right Elbow
Right Wrist

Neck
Head

Ind BVH Usznaumie 2 d7u TudiunsnAediuwed Header @9aSunewieniu a1eu

as al

FULAEAYDIVUINLATINTEANUAALEIY InesusudIu Header mBAGLISANIN Hierarchy

INUUUTTNARBUINIUABAGASTA ROOT LLﬁammé”aa%ﬁuaﬂmamz@ﬂdauﬁﬂu ROOT lng
uwiazaIuvedlasinseanavideya OFFSET Jadudumimedasinseaniieldlunisimue
AradlATINTERN Toua CHANNELS Wusveniiteyafianannuluusazivsuvesnind
¥ d! 1 < % ) 1 ¥ 1 d' I3
aglstn Fsludiuves ROOT autiudayamiuniauaztoyan1svyu nsgandiuduiuane

v |

Toyansvsuwiniy Jeyavesdesediutaluagldrin JOINT udimusietetese lneileds
Uasiognvineltu Yaile a1 9LaUMIEA1IN End Site WAINIUMEFALMUIIDEIUYA8YDS
nsggNvieul Aan1mi 2.4 feegalaAndiu Header vaslnaduiinanuadeulniguiuy

BVH
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AN 2.4: fireedldndiu Header vaslnadufinauafsulniguwuy BVH

HIERARCHY
ROOT Hips
{
OFFSET 0.00 0.00 0.00
CHANNELS 6 Xposition Yposition Zposition Zrotation Xrotation Yrotation
JOINT Chest
{
OFFSET 0.000000 4,570000 0.000000
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT Neck
{

OFFSET 0.000000 17.620001 0.000000
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT Head

{
OFFSET 0.000000 5.190000 0.000000
CHANNELS 3 Zrotation Xrotation Yrotation
End Site
{
OFFSET 0.000000 4.140008 0.000000

}
}
JOINT LeftCollar
{
OFFSET 1.060000 15.330000 01.760000
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT LeftShoulder
{
OFFSET 5.00000 0.000000 0.000000
CHANNELS 3 Zrotation Xrotation Yrotation
JOINT LeftElbow
{
OFFSET 0.000000 -11.90000 0.000000
CHANNELS 3 Zrotation Xrotation Yrotation

Inldseghetoyantuiinaumdeulmiluguwuy BVH diuusnvedlidasisudusie

AN “HIERARCHY” U55VIn¢0u19z19A1I1 “ROOT” LLﬁS‘?IEJ“UENﬂiz@ﬂﬁLﬂU’i’]ﬂ“U@ﬁﬁ’lﬁUsﬁ’u

lAsansEAN A131 “ROOT” azvauenianisisusiuvedlaswainaduiulasansegn Amnd1esy

o

| A

feuNAe “OFFSET” AgUeuansLnian1snavesnsggn Amesnde “CHANNEL” aguiuen

fadumisuar AN smyuveInsean Aseunfe “JOINT” aududiuiuenteveinsegn

%uﬁ'u 9 oA Chest, Neck, Head, LeftCollar, LeftShoulder, LeftElbow, LeftWrist,
RightCollar, RightShoulder, RightElbow, RightWrist, LeftHip LeftKnee, LeftAnkle,
RightHip, RightKnee Waz RightAnkle ai';uqﬂﬁ'm%LﬁudauﬁﬁquaﬂﬁqﬁwLLMﬁQﬂWiLﬂﬁauiwa
Y9ensEgnaziidFuFuin “Motion” vinunaztdudin “Frame” daaztsuenfediuumsy
W uay “Frame Time” szuanissmuauiundisowmsy faudiin i BVH fitidaudsznou

voslAsanseAnraiy o d1u Unfiudalld BVH 1 Inldasiudlasansean 1 519
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171 MOTION #u#738

o 1 Y o - ° & . =
A1 Frames AUMEiLauiiauanduILmsuuen1siadoulnl wag Frame Time Wiauen

Toyan1suaninmveansunids ntuasiludiuvesdeyanisiafoulmissemy

CHANNELS Tuduwes Header fanindi 2.5 18unimsegslanaau Body vasldduiin

Aadoulmzunuy BVH Jadudiuddglunistufinanuadaulm Tunisuendums

YosnsadoulmInuEIuAIg 9

AN 2.5: fregelAndIu Body vadlnaduiinauadeulmiguiuy BVH

MOTION

Frames:
Frame Time:

0.010345
0.019510

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

053442
159605
184719
149785
104799
207228
183310
147189
142128
172582
195373
218449
246720

653

0.033333333
. 729090
.709489
.629365
.549199
.550149
.576969
.479727
.432785
.443926
.439365
.424449
.405228
.398136
.408671
.417304

a

[
=

YU %

OO0 000000000000 Oo

.833995
.832247
.883424
.956530
.939362
.815703
.673946
.754104
.749431
. 744721
.740165
.732831
.725651
.751088
.792512

TR0 F0 00 S 1 o) I o |
WwnRNNRNN W

.011510
.936929
.601870
.539522
.702774
.319940
.723958
.217537
.952485
.649856
.651403
.877269
.980006
.120900
.381454

{0 O 1 1|
OO0 00O

= O

[ W W W

.789648
.658205
.698811
.883551
.700956

.161257
.739070
.392317
.299278
.259517
.260172
.348089
.468486
.315279
.021527

WYYV O ) Oh

.904627
.120351
.810140

251682

.218389

580933

.686864
.860462
.003497
.138421
.032897
.755015
.500891
.089189
.663176

M O0O000O0OMMOMMMOODO

.300505
.193165
.796100
.703863
.872036
.435449
.675289
.067374
.880509
.711710
.770421
.932531
.958394
.096732
.373553

LT S Y Y ST Y N SR - - Y s O Y

.938093
.828914
.678196
.599179
.413827
.805309
.468923
.591159
.653276
.654959
.629993
.531355
.424141
.532299
.695896

2.3.1 msPaeanisiadeulmannliddeyanisduiinainaadeulniuuy BVH

[ ) e Y e S R DY e R S e U e e e S )

.294344
.287553

357690

.461394
.492455
.477915
.440978
.492552
.462714
.438468
.447950
.475778
.484501
.499672
.531378

Tun15a5199Uwe iUty NM598NLUUNISAABU LM INUAMaZASIAINEINEIUINWAY

'
=

=3

AULIATNIN

o § ¥ a a a v ° 4{' 3 ! Y] A v
wihliAnwnAanagldnisinassniswaeulmvesywdnildludiazasiasng

hAaAuazAIntuNseankuuswwasulmliiuiasasuIndu Tunuidedas

wansawetiwdu 3 17 nlddeyatuiinanundeuliwuy BVH Neguudniies agld

lassnszaninuuniuiasaswetiuduiialidanundeulmnulndduiinanuedeuln

uwisaasuwetluduivlasinszgndedivinaudagdiuni q fu dwanseiuannazilinig

indeulmAIAAGoU AINT 2.6 MiegazATENTiAuazlasInsEgnildrIuANNTg

=
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AN 2.6: e varAsaudALarlasinsegnldatununsindoulm

szuulild BVH fimsansdesiumisdasionusnanie 18 yaties1asadesie

Y0IFIAAT NTATFIALATININTBILATINTEANUsasiouIzgnNNvuAbiludIuues Header
103lnld uazllefimsindeulmdesodula @il Children Nodes vasdasiadiuiuazgn

<

winuluimeigu vywilnatsdelulvedludnuusniuay diuvesderenuazteionasgn

Y

M lUAe

2.4 AU 3 G (Web 3D)

< aa & < aa 4 5
2.4.1 NUANUN AD LUNUNITHEAAINANINNINUUIDNILUILAU X, Y ey Z

]
Yaaaa

Fatypmoadunvuamifannsaifuaiuniig mnuen wagarmdnuesnnls shlsinaT
thaulauazanadstamngdmiumsuansualuilagtuiinnegsdesgiaiiousianniianiah
T Fuaudfduldsuammufenduegnaunn dulsiuou 3 87 Seldnuazannsonoadiuld
vaneyuvesaansavuandesld Juiliivlediu q fanuhadlawseddfnnsiiaue
fanniu

2.4.2 Ju3uea (WebGL: Web Graphics Library)

Auiuea (WebGL) wielausis nafinduwiu fe guwuunisldany canvas
93 HTML ifieldauefilodwiunsiindanuifidmiviuiun iseslaghidndudossians
Udndudiiiu adnvesiuiueadiedludunaunsnsind Tnsuimsuazdamslasngulasiua
Julueaiiflugruogun OpenGL ES 2.0 warlviduwmesisdmivnunsiing 3 T Taonns
M9UY89 HTML5 canvas element Lagnsinfedulnasinegues Document Object

Model Interfaces fagraduledinld tlausis ns1nuuiunseisendn WebGL @y
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Taussnaislunisuananansiinwuvanuifvudvled aenind 2.7 Wuninsegnanisly

laus3 nefinuuiunie WebGL Fwibiingieguuiviinsedeuln

ATl 2.7: SuSuea (WebGL: Web Graphics Library)

2.5 Wsunsudwiunaunnldlumssulvadeyatuninanundaulnuazlusunsunldly
msuaasauuAvlgduuusaEa

mMwwedldsunsuiiaunsasulidteyatuiinanunioulmiegmeiunaianix

Y

WU C++, JAVA, JavaScript kag Python 1Jusiu Faluanuidetazensogndisniseulig
tufinauiadoulmuesniu C++ uaz JavaScript

2.5.1 Waunsuildiannszuu Bmsenilwdituiindeyannanndeulmuaznis
wanaalunN1w C++ TUsunsuiidedn Bloodshed Dev-C++ Version 4.9.9.2. Fafulusunsy
feonuuuinifletelyigivinnsdeulusunsalilunisairslusunsy Tasazdl 3Ames (Editon)
dmsulsulanvadlusunsuwasiiduudaniwunlvnsen Jagtuiinisesnyaimunumvaiesu
uazUAsuLUAITIALEN 19U Microsoft C/C++, Microsoft Visual C# wag Microsoft
Visual C++ NET 1Husiu Feyeinmnusazsiisnmsiluldauiunndeiu sgrlsiniuns
Feulusunsunmuwdlaiinasdu IDE Ta Afudnnsuarisnslunadeuiindrondsiuay
safutenssneandenuisesnaiiiiuiu vidowaulfhelunadeulusunsilag
Bloodshed Dev-C-++ 11054 4.9.9.2 Ssamnsaudouldilaniu C uazniw Co+ Hugn

WanTunnieldidunswiswazyhauneldssuuufiRnig Windows wazldlanu wWindows
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nn3u Wsunsudmsunisuanawanelwuduluniw C++ szdasnniidlvangenduisneuiag
donlwdtuninanuedaulm danind 2.8 Wuluswnsudmsunisuaniuaainmadtuiinnng

wasulmlegldns@euluswnsulunien Cr+

AN 2.8: Feg1alusnsudInsunIswanskaantndduinnsiedeulug Tun1wn C++

i) C/xampp/htdocs/bvh/res/bvh/01.bvh - BVHViewer -4
File Help

> m Follow 0 0.000

2.5.2 Wsnnsuildluimnnssuunsuanwariudiules 3 87 Tnealusunsutiuay
a3 Export sansndulid HTMLS 7l laus13 nsrfinvuduidudwddnlunsuanua
¢l Unity 3D, Flash uae Netbeans {ugu ddduuniavnamisiinuazanudidyecus
azlusunsy wmrafidenlusunsulunmshsnldiannssuuswlndiduanuadeuln

1) TUsunsu Unity 3D AounuteuIudmSUNIES Y ﬁgﬂﬁmm?gumasm
saiflos naudlutasusn q fisesfunsnesmnuasuy Windows, OS X wagkauswiiiy us
Hagthuldiiiveuaninsalunsnesviasuu i0S, Android wagunanwesudu 4 eunn
unaosutiagtiulusunsy Unity ansnsavhanldeun Windows wag OS X Fsfinasdums
Tilgione

nswaLn 3 7 Snaeusudnsuiannng 3 97 wastiesaey
azmanlvnutniaudueegiaunn 1w Dark Basic, Torque Game Engine tdufu nsldeu
LeuTuAng q uasnud leuluimneRUdEduasmneTagldlumaisunisaeuanniia

fn Unity #t199n15v191uveslusinsa Unity 3D @eludiunisesniuuntnasazyinladng

\Heanniiesesdiadmsuniseeniuuynegiununzdmsunisesnuuuinudiduegnaunn Tu
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drulomaazifunsdoulanlagldniw C# Tunsvhanuresisasfeidu Auwmuvs
vwalniazuuaan Tiauaulanu Unity 30 imsgiluddaegliaansaasianulaodng
FINL5T UagAUATULEY 9l 2.9 awdegnanisihindtuiinauadoulmunldlus

azaslaglalusunsy Unity 3D

A9 2.9: fegransiilnatuiinauedeulmunldlusiiavasinaldlusunsy Unity 3D

ad A

2) Tsunsy Flash Builder 4.6 {Wusanduwisnaielunisassdesaniime

amedeulm (Animation) awnsfinidanuaudaidesnndunsfinuuudames
(Vector) anansawduideiaziilenuuawslalaanunsoassnulilanouiugly (nteractive
Multimedia) fflafdudmsunisdeulusunsy (Action Script) vhauludnuae CGl Tng
Feudefunsideulusunsuniwidu 9 léunune 1wy n1wn PHP, JSP, ASP, ASP.NET,
C/C++, C# uaz JAVA Uuau lnglanzdeonveslusunsu Flash Ae mnuaiunsatunisiusn
Inglvfowadn Suavilfuanswaldoganniis vonmmiuduadingluogluneuumduls
LU avi, gif, wav, bmp, jpg, gif Lag png Hudu

TUsunsu Flash Guiifoidessvanad wa. 2539 qufls Jaqiuldgnianld
suegaunsvans nsamzmeluladiiu vildmsiauerhldegraiauls vonaniy
TUsunsa Flash Ssannsaadrauenmdindu (Application) iieldvianuing o sesdunislday
fugunsalil \eudefuszuuieioiiedumesiin uazvihaldiumany o unamiedy

(Platform)
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3) TUsuN3x Netbeans AolUsunsudmsuiauiwenndindusion1vwianm
DupsesiodmsulusunsumesfiagldWau Application hanw Java Wsunsu
NetBeans tuifulusunsussnn OpenSource software Tnggldauliisniufiosdonde
Suiitegouldu

#99tu NetBeans l#¥unnudeusnndedu Tasumsiamnliianuaanse
ity aansawanTUsunsilagldnenay 9 lesnnannnanelnefindelsunsuasu(Add-
onlaan uled viierumoUmamunes (Update Center) 909 NetBeans 1w (C/C++ ),
Web Application, Java EE, Mobility(Java ME), Java FX, Java Script wag PHP Wuduy
Tunestu 6.0 Wusuluinmsmalusunsasuss q fddudnlushindemes NetBeans

TnganusaLaenfnfslaniend

ﬂ’]W‘ﬁl 2.10: n138n1591191uv0lUsUNSH NetBeans IDE 8.1

o BVH_Animation - NetBeans IDE 8.1 - s EE
File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help Search (Ctrl+]

il B B ©TH D> B

— | [ BvH_player.ohp x|

Ay RB-E-ARFEL|[Pe AN LIS

[& BufferGeometryUtiis.66.js.
@ svhjs
[§ treemin.sess

res
) bvh
[ otbvh
[ o2bvh 0
[ o3bvh L
I %né.bvh P
@ BVH_player.php =
[ Back.png 0
[ prhim al
€l pwhm % g
@ p1thmi
[8 p1z2hmi
[@ p13html
[@ D14html
[8 o1shmi
[ o2kt 5
[8 p3htmi
[8) pahtm
[ oshimi
[8) oe.html
[ o7.htm
[ oshtmi
[@ oo.html
[€ pataMoCap.html

30 B

13:51 s
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var BVH = { REVISION:'0.1a'};

BVH.TO RAD = Math.PI / 180;

window.URL = window.URL || window.webkitURL;

BVH.Reader = function(}
this.debug = true;
this.type ="
this.data = null;
this.root = null;
this.numFrames = 0;
this.secsPerFrame = 0;
this.play = false;

this.channels = null;

this.lines = "";
this.speed = 1;
this.nodes = null;

this.frame = 0;

this.oldFrame = 0;

this.startTime = 0;

this.position = new THREE.Vector3( 0, 0, 0);

this.scale = 1;

this.tmpOrder = "

this.tmpAngle = [];

this.skeleton = null;

this.bones = [J;

this.boneSize = 1.5;

this.material = new THREE.MeshNormalMaterial();
L,
BVH.Reader.prototype = {

constructor: BVH.Reader,
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_keyStr:
"ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijklmnopgrstuvwxyz0123456789+/

n
)

load:function(fname){
fname = this.decode("Ly9sb2NhbGhvc3QvYnZol 3Jlcy9idmgv") + fname;

this.type = fname.substring(fname.length-3,fname.length);

var _this = this;
var xhr = new XMLHttpRequest();
xhr.open( 'GET', fname, true ),
if(this.type === "bvh'){ // direct from file
xhr.onreadystatechange = function(){ if ( this.readyState
=== 4 }{ _this.parseData(this.responseText.split(\s+/9));}};
}
xhr.send( null );
2
parseData:function(data)f
this.data = data;
this.channels = [J;
this.nodes = [J;
var done = false;
while (Idone) {
switch (this.data.shift()) {
case 'ROOT"
if(this.root !== null) this.clearNode();
this.root = this.parseNode(this.data);
this.root.position.copy(this.position);
this.root.scale.set(this.scale,this.scale,this.scale);
if(this.debug)
this.addSkeleton( this.nodes.length );
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break;
case 'MOTION":
this.data.shift();
this.numFrames = parselnt( this.data.shift() );
this.data.shift();
this.data.shift();
this.secsPerFrame = parseFloat(this.data.shift();

done = true;

}
this.getNodeList();
this.startTime = Date.now();
this.play = true;
2
reScale:function (s) {
this.scale =s;
this.root.scale.set(this.scale,this.scale,this.scale);
2
rePosition:function (v) {
this.position = v;
this.root.position.x = v.x;
this.root.position.y = v.z;
this.root.position.z = v.z;

L
getNodelList:function () {

var n = this.nodes.length, node, s ="
for(var i=0; i<n; i++)
node = this.nodeslil;

s += node.name + " "+ i +"<br>"
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addSkeleton:function (n ) {
this.skeleton = new THREE.Object3D();
this.bones = [J;
var n = this.nodes.length, node, bone;
var geo = new THREE.CubeGeometry( this.boneSize, this.boneSize, 1);
//unadnuaudng
geo.applyMatrix( new THREE.Matrix4().makeTranslation( 0, 0, 0.5 ) );
//588¥MeIng
for(var i=0; i<n; i++)
node = this.nodes[il;
if ( node.name !== 'Site' {
bone = new THREE.Mesh(geo, this.material);
bone.castShadow = true;
bone.rotation.order = 'XYZ',
bone.name = node.name;
this.skeleton.add(bone);

this.bonesli] = bone;

}
scene.add( this.skeleton ),
2
updateSkeleton:function ( ) {
var mtx, node, bone;
var n = this.nodes.length;
var target;
for(var i=0; i<n; i++){
node = this.nodesli];
bone = this.bonesli];
if ( node.name !== 'Site' {
mtx = node.matrixWorld,;

bone.position.setFromMatrixPosition( mtx );
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iftnode.children.length{
target = new
THREE.Vector3().setFromMatrixPosition( node.children[0].matrixWorld );
bone.lookAt(target);

bone.rotation.z = 0;

iflbone.name==="Head")bone.scale.set(this.boneSize*1,this.boneSize*1,
BVH.DistanceTest(bone.position, target)*(this.boneSize*0.5));
else

bone.scale.set(this.boneSize,this.boneSize,BVH.DistanceTest(bone.position,

target));
}

}

}

2

transposeName:function(name)
iflname==="hip") name = "Hips";
iflname==="abdomen") name = "Spinel";
iftlname==="chest") name = "Chest";
iftlname==="neck") name = "Neck";
iftlname==="head") name = "Head";
iftname==="Collar") name = "LeftCollar";
iftname==="rCollar") name = "RightCollar";

iflname==="1Shldr") name = "LeftUpArm",
iflname==="rShldr") name = "RightUpArm";

iftname==="lForeArm") name = "LeftLowArm";
iflname==="rForeArm") name = "RightLowArm";
iftlname==="Hand") name = "LeftHand";

iftname==="rHand") name = "RightHand";
iftname==="lFoot") name = "LeftFoot",

iflname==="rFoot") name = "RightFoot";
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iflname==="(Thigh") name = "LeftUpLeg",;
iflname==="rThigh") name = "RightUpLeg";
iflname==="Shin") name = "RightLowlLeg";
iflname==="rShin") name = "LeftLowleg",

// leg

if(name==="RightHip") name = "RightUpLeg";
iflname==="LeftHip") name = "LeftUpLeg",
iflname==="Rightknee") name = "RightLowleg";
iflname==="LeftKnee") name = "LeftLowl eg",
iftname==="RightAnkle") name = "RightFoot";
iflname==="LeftAnkle") name = "LeftFoot";

// arm

iflname==="RightShoulder") name = "RightUpArm";
iflname==="LeftShoulder") name = "LeftUpArm",
iflname==="RightElbow") name = "RightLowArm";
iftlname==="LeftElbow") name = "LeftLowArm";
if(name==="RightWrist") name = "RightHand";
iflname==="LeftWrist") name = "LeftHand";

iftname==="rcollar") name = "RightCollar";
iflname==="lcollar") name = "LeftCollar";
iflname==="rtoes") name = "RightToe";
iflname==="ltoes") name = "LeftToe";
iflname==="upperback") name = "Spinel";

return name;
2
parseNode:function(data){
var name, done, n, node, t;
name = data.shift();
name = this.transposeName(name);
node = new THREE.Object3D();

node.name = name;
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done = false;
while ( !done ) {
switch (t = data.shift() {
case 'OFFSET":
node.position.set( parseFloat( data.shift()
), parseFloat( data.shift() ), parseFloat( data.shift() ) );
node.offset = node.position.clone();
break;
case 'CHANNELS"
n = parselnt( data.shift() );
for(vari=0; O0<=n?i<n:i>n; O
<=n7?i++ i)
this.channels.push({ node: node,
prop: data.shift() });
}
break;
case 'JOINT":
case 'End":
node.add( this.parseNode(data) );
break;
case '1:

done = true;

}
this.nodes.push(node);

return node;

1,

clearNode:function(){
var i;
if(this.nodes)

for (i=0; i<this.nodes.length; i++)X



this.nodes[i] = null;
}
this.nodes.length = 0;
if(this.bones.length > 0){
for (i=0; i<this.bones.length; i++)
if(this.boneslil){

this.bones[il.geometry.dispose()

}
this.bones.length = 0;

scene.remove( this.skeleton );

2
animate:function(}
var ch;
var n = this.frame % this.numFrames * this.channels.length;
var ref = this.channels;
var isRoot = false;
for (vari =0, len = ref.length; i < len; i++) {
ch=ref[il];
if(ch.node.name === "Hips") isRoot = true;
else isRoot = false;
switch ( ch.prop ) {
case 'Xrotation":
this.autoDetectRotation(ch.node, "X",
parseFloat(this.data[n]));
break;
case 'Yrotation":
this.autoDetectRotation(ch.node, "Y",

parseFloat(this.data[n]));



break;
case 'Zrotation":
this.autoDetectRotation(ch.node, "Z",
parseFloat(this.datal[n]));
break;
case 'Xposition'":
iflisRoot) ch.node.position.x =
ch.node.offset.x + parseFloat(this.data[n])+ this.position.x;
else ch.node.position.x =
ch.node.offset.x + parseFloat(this.data[n));
break;
case 'Yposition":
ifisRoot) ch.node.position.y =
ch.node.offset.y + parseFloat(this.data[n])+ this.position.y;
else ch.node.position.y =
ch.node.offset.y + parseFloat(this.data[n]);
break;
case 'Zposition':
ifisRoot) ch.node.position.z =
ch.node.offset.z + parseFloat(this.data[n])+ this.position.z;
else ch.node.position.z =
ch.node.offset.z + parseFloat(this.dataln]);

break;

N++;
}
if(this.bones.length > 0) this.updateSkeleton();
L,
autoDetectRotation:function(Obj, Axe, Angle){
this.tmpOrder+=Axe;
var angle = Angle * BVH.TO _RAD;
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if(Axe === "X")this.tmpAngle[0] = angle;
else if(Axe === "Y")this.tmpAngle[1] = angle;
else this.tmpAngle[2] = angle;
if(this.tmpOrder.length===3){
var e = new THREE.Euler( this.tmpAngle[0], this.tmpAngle[1],
this.tmpAngle[2], this.tmpOrder ),
Obj.setRotationFromEuler(e);
Obj.updateMatrixWorld();
this.tmpOrder = "
this.tmpAngle.length = 0;

2
update:function(){
if (this.play ) {
this.frame = ((((Date.now() - this.startTime) /
this.secsPerFrame / 1000) )*this.speed)| 0;
if(this.oldFramel==0){this.frame += this.oldFrame; var
nt = this.frame * (1045 / this.numFrames);
document.getElementByld("seekslider").value = nt;}
if(this.frame > this.numFrames }{this.frame =
0;this.oldFrame=0; }

this.animate();

2
next:function(){
this.play = false;
this.frame ++;
if(this.frame > this.numFrames ) this.frame = 0;
this.animate();
2

prev:function({
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this.play = false;
this.frame —;
if(this.frame<0)this.frame = this.numFrames;
this.animate();
2
replay:function(}
this.play = false;
if(this.frame > 0){this.frame = 0;this.oldFrame=0;}
this.animate();
2
decode: function (input) {
var output ="
var chrl, chr2, chr3;
var encl, enc2, enc3, encd,
vari=0;
input = input.replace(/["A-Za-z0-N\+\\=1/¢g, ")
while (i < input.length) {
encl = this._keyStr.indexOf(input.charAt(i++));
enc2 = this._keyStr.indexOf(input.charAt(i++));
enc3 = this._keyStr.indexOf(input.charAt(i++));
encd = this._keyStr.indexOf(input.charAt(i++));
chrl = (encl << 2) | (enc2 >> 4);
chr2 = ((enc2 & 15) << 4) | (enc3 >> 2);
chr3 = ((enc3 & 3) << 6) | encd;
output = output + String.fromCharCode(chr1);
if (enc3 == 64) {
output = output + String.fromCharCode(chr2);
}
if (encd == 64) {
output = output + String.fromCharCode(chr3);
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}
output = Base64. utf8 decode(output);
return output;
L
seekto:function(){
this.play = false;
var skt = parseFloat(this.numFrames *
(document.getElementByld("seekslider").value / 1045));
this.frame = parselnt(skt);

this.animate();

}

BVH.DistanceTest = function( p1, p2 X
var X = p2.x-pl.x;
vary = p2.y-ply;
var z = p2.z-pl.z
var d = Math.sgrt(x*x + y*y + z*z);
if(d<=0)d=0.1;

return d;
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