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Abstract

This article introduces the technical classification and characteristics of 3D animation, and ana-
lyses the file format and implementation principle of MD5 3D skeletal skin animation. The skele-
ton movement and skin calculation process are realized by C++ programming, a plugin for inte-
grating and using MD5 3D animation in VEGA PRIME visual simulation application is designed and
implemented by using VEGA PRIME real-time simulation engine and its plugin design specification,
which solves the problem that VEGA PRIME does not support mainstream 3D animation.
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H MD5Version fiRAS

& Commandline #4417

= numJoints ST EE

)5| numMeshes g %E:

: joints { )

b KGR X ATPS (B UEf)
() mesh {
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Figure 1. Structure of MDSMESH file
% 1. MDSMESH #2544

MDSMESH U A B, S5 B Z WG B =0 H ik, ©_—N A, H
HRRE— AT HA R E R 2
1) EAGE B HIA T =4S mR A SR A S . AT RTTEE . WSS ESER;
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Horpbip01™2 R AR, a7 R AR IR G 75, —1 Rom A 31, 0 4] [ 44 FK ¥ “origin”
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RoRTiE, TSN REZBALALIIERAE, MEsH T IS A EE B RR S LG 75 AR E
Hom, WANA T SEI SN BB 44 T T A B A AU AR bR s numtris 327~ RS BT B & 1) = A TH A B0
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FAE B H RS FLAG FIOCTTE B R ah AL &, o 5 B RRFIAL G 75 5% W45 MDSMESH 4
O BRI R P 25 58 A — B

3) WHEEE S, bounds FHEFIF K, B—ATRRL—ANICEEMT, IR T LEXT R S TN R X}
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MD5Version A4S
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Figure 2. Structure of MDSANIM file
2. MD5SANIM 3C# #0454

4) E:nlimifE B baseframe KEEFIT Kk, B—ATHF SR BT BN, Hrpai— M ES
P =AMERRTEAALE, F—NMES TN =/ MER ST EARE(Y ek xR, &ETIHE 9.)

5) KREEWHE EHRE frame JEEFHWUT Sk, KFESHATHA T EMEESWEE, K
— TR L= AR, —ATHIR R 2 A8 N ME, 208 —ME, IXEEEE 4 % — 1 Animated Components
B, HKESTHEAREBYAE L num Animated Components FI{E, %5 HISEPRIOAL B AL SR E
AR T (BB HERY FLAG ST Aa Ar &, 50 FH SRR Mt H5cahs 5 o0t 7 () LRl 45 2], G B g )

Wik 3 Fiose
R EH
| RERRE
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Figure 3. Rules for replacing base frame data

B 3. BiREmEEa A

SRS FLAG FME MK E] & 754 FURe 20 70 B Bl 8048 o A2 B K = ME (p., pyo pIFIEH (¢ g5,
)7 T3 MLZAR B i, PRAT B IS 1 A5 38 5 0 I A R A it A5G T  SET AR 4R 62 B, 2R )5 M Animated
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4. VEGA PRIME Sl #80i& 3t

%8 VEGA PRIME MG F A TS, — A5 %1 VEGA PRIME #iff1& =% W& : GCF 344
XML SCHEMA S AT HAT SCEEFIEE (3G 3K S0 B EREERE) (7] (K 4).

AT PATICMFAE CGRED

Ani nMCB K - vpAni NMBGR
+ loadMesh() + processDraw()
+ loadAnim() + ...
# buildMeshes() VAN
+ updateAndDraw() 1
vpAni nMDB6Geom
. + initializeClass()
vpAni nMb '> + shutdownClass()
+ getDefaultCullRecordFactory()
+ initializeClass() + cull()
+ configureParser() to.-
+ setOrientation()
7N et
N WSUESK FILE ©  [mun dSmesh -]
L e — ooy
vpGear Mbdul e p— -
il = [ )
+ initialize() IR
+ shutdown() o
'y e 8 | | w8 || —a
e @ o— —
T — | oo— @
XML SCHEMASZTF | LYNX PRIME GCFX T
(.XSD) M (.GCF)

Figure 4. Composition of VEGA PRIME 3D animation plug-in
[ 4. VEGA PRIME =4 hiBi#H LA AL

GCF CfFH Tk £ LYNX PRIME P85 F 46 1) R A BRCE i, eifid —2 LYNX PRIME
BRI E . B& . FNEEECE S H L U R SR 7E LYNX PRIME #2/7 %' XML SCHEMA
SR T ER: GCF U AR T HAT R P A1 PE, K R ST B9 S H0R AT R A Rt B2 R4 F - API
WA, DAEAE TN AT DL B AR A0 5% B R B A R s 45 A 000 AT PAT R e AR R P e A i T A £ £0) T e 9
Peft AP #2210, JHIhAeSeol F 25 4

4.1. EREFME L E

R INER AN 2 7E AnimMDS 2R SEB, RSt RY ORI, T gk, B i HE. SFERHE
PIAHOCTRE, TEE S MDS 530 i RS AR B, 7300 %€ X Vertex. Triangle. Weight. Joint.
Frame. Hierarchy “$45844, 20 mlH THORTR . =M. AL K0T WiCE & JEmtimioRn oGy, =75
RARFRR R A, SRJE € X Mesh EF1 Anim J843 73| %7x MDSMESH SCfFF1 MDSANIM SCHFIN A, 85
7t loadMesh 1 loadAnim &£ SCHLSCAF M Dy RE, Hod RN BT SO, iRdE SO s i i
ZIF MG Mesh X REGE Anim X4, 2 A H B R W INER R o BeDh AR U gk A7 %45 4 R FE R 1) oH
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Figure 5. Updating and rendering process of animation

Bl 5. shE R EHHERIZ

1) AEFRTBOT AR A KB E TR FR TR %1, SR 5 R4 — W) S0 Jeid SR A 2], JF Bt )
1 P47 U

2) PURLHRTSON AN B I (BIWER x Wi—1) FIWr s A5 oR, a0 R 2 85 R SRIUR Jm — A%
B

3) WRBCA SR, WARGEWR . FRBOHC R B PN ST, AR5 AR O S B AN S 1T HAir
BTG, ERRIATRRI AR, 53w

4) FIRIZEER 2 803 BRI D AT 5B TS N AR TR, AR5 BT T SVA 2

5) SRS, WIS TR, T OpenGL & By 241 I Z1 A 2L P 4% o

4.2. SERUEHRITSEI

%18 VEGA PRIME #fi/F-M3E, & 52620 )\ vpModule JRA: —4N2K vpGearModule 11 514 £ (K 8] 4h 4k «
KHNEFEEE; SRJ5 M vpTransform JRA: T2 vpAnimMDS5, HSLBPEA/E AT AR S-S, HH &
BTN E . RB&. 4IEETNRE:; vpAnimMDS5Geom (M vsGeometryBase YRAE )R R JLAIA, HSz@K/F
NFH EAEAZ] vpAnimMDS5 1, [F]EREER ASE UIE L cull PSR, Ry B SRR AL Y
AT ZI PG &, AR E iR A B S AT LS DI TH B, R A T 4 BT HEAR LA w] TS LA, DU xf
N ] vpAnimMDSGCR SEA1 TN 215 14 45 2R o 30y 8 1) 58 3 FIVE S 7 vpAnimMDSGCR ) processDraw BRi £
HR5Ea, EH A AnimMDS: updateAndDraw BRI A], ACHSA0F:

void vpAnimMD5GCR::processDraw(vrDrawContext *pC)
{
::glPushAttrib( GL_ALL_ATTRIB_BITS );
double nCurTime =
vpKernel::instance()->getSimulationTime();
_pAnimMD5->updateAndDraw( nCurTime );
::glPopAttrib();
}
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Figure 6. Animation models rendered by plug-ins in VEGA PRIME
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