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class Posture
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— 34 LZ4 > DFEiE (Timeline.h/cpp)

* MotionConnection. MotionTransition
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 ComputeConnectionTransformation 848
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BEER- BB 7T 7r—3a2 (2)

» V5 ATE 2 (MotionTransitionApp)

class MotionTransitionApp : public GLUTBaseApp
{

protected:
/1 BMEEBR -ER(ZETEMERL) DA NIER
/1 BET—2) R
vector< MotionInfo * > motion_Llist;
/I WEOBEHEES
int curr_motion_no;
/] WEDEMEDAE - MEICXT HE TSI
Matrix4f curr_motion_mat;
/1 BREDEMED B ERBEZI (J B—/ L)
float curr_start_time;
Il ROBESHEES
int next_motion_no;
/] BEITHLOEEES
int waiting_motion_no;
protected:
/] NMEBBEDT-ODER
/1 BhEHERE - B

MotionTransition * transition;
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o AL /N\ZEEE Z (MotionTransitionApp)
~ ANIEHR
« FIET—A2DUXL
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« INEDENMEDEHIGAIE - [F1Z BRI
- FMEEGE - B D=0 DR
o F{ERES: - B EE (MotionTransition7 k)
—EFMEBEDI=HDOEH
— BT TEDEH
o 3 LTAHEEBEIHEE (Timeline 75 X)
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« A2 /\B§% (MotionTransitionApp)
— FEMEIB T, T ILEIMED SR IAH
— YDAy OB T, FoEEEX LR
— ToA—3 BT, BMEEG - EReECEERE

e MotionTransitionZ7> X or MotionConnection5 X% ¥| H

— WENET, BEZB I LT EE
class MotionTransitionApp : public GLUTBaseApp

{

virtual void Initialize();
virtual void Start();

virtual void Display();
virtual void MouseClick( int button, int state, int mx, int my );

virtual void Keyboard( unsigned char key, int mx, int my );
virtual void Animation( float delta );
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/] ENMEESR- B ISR

class MotionTransition

{ protected: E{EDAFEHRZEZRT
/1 BEBB DA NIER MotionInfofa & A% fiE F
/1 RIDENE
const MotionInfo * prev_motion;

/1 &DENE

const MotionInfo * next_motion;

/1 BIDENEDZE 1T

Matrix4f prev_motion_mat;

/1 BIDEEDRIREFZI (VU O—/\)LEFZ)
float prev_begin_time;

/] EMEBED-HDIEHR
/] ENEBIE R DEBHBDI-HDIEHR
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» EMERERT- BRI TAD A/ \EH

/] ENiEiERE - BREYUSR HEEBBDIREEZTRT

class MotionTransition GetPostureBd# IO RYELL TEFA

{ ) BIDEED B L P, B{EEZ .
/1 BEBRDIKEE ‘41 ROBEODBEFONIT NHDIE

enum MotionTransitionState {
MT_PREV_MOTION, MT_IN_TRANSITION, MT_NEXT_MOTION };

/] EntEiEfe - BB O FHAML
virtual bool Init(
const MotionInfo * prev_motion, const MotionInfo * next_motion,

const Matrix4f & prev_motion_mat, float prev_begin_time );

/] BEEE- BRODEZFE

virtual MotionTransitionState GetPosture( float time,

Posture * posture ); “HSD A NI D
—ER D AERAEERK
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o F{EEREI S A (MotionConnection) D E &

— )BT - B U5 X (MotionTransition) 2 HE 2K
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Il BRI SR

class MotionConnection : public MotionTransition
{
/1 BNEERG - EROFHL

virtual bool Init(
const MotionInfo * prev_motion, const MotionInfo * next_motion,

const Matrix4f & prev_motion_mat, float prev_begin_time );

/] BEEE- BRDESFE

virtual MotionTransitionState GetPosture( float time,

Posture * posture ); — NS DA B D
SOIE (4 Rl 4




E{EER-ERDUYER
 X—BET, ELOEGRTINEYYE R

- MotionTransition * #! M) Z %4 transition (.
MotionTransition & MotionConnection D &EH
SDATOTHOMNSIBTES

class MotionTransitionApp : public GLUTBaseApp
{

/1 EnfEHERR - EBFS

MotionTransition * transition;

5
void MotionTransitionApp::Start()
{

if ( enable_transition )

transition = new MotionTransition();
else

transition = new MotionConnection();
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o F{ED AFEERD 1EI1E 1A (MotionTransition.h)

Il MEDAZFHRER T HBER

struct MotionInfo

{
/] ENMETREHR

Motion * motion;

/1 BMEDRE - T EZ (B{EDA—H)LEERE)
float begin_time;
float end_time;

/1 TUORRED#T - skl (B{EDO—HILEFRE)
float blend_end_time;

float blend_begin_time;

[ I ROENMENDEMERET D= D EZEE L

int base_segment_no;
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» LoadSampleMotionsEE %8 Tt 1A &
— ENMEICEE 9 4R E = B NIZEE b
— BVHI 7 IV&iiAAH . BIET—2DERSIZH S

/1 BT IVBIMEE YDA AR
const Skeleton * LoadSampleMotions(
vector< MotionIinfo * > & motion_Llist, const Skeleton * body )
{
const int num_motions = 3;
const int num_keytimes = 5;
const char * sample_motions[ num_motions ] = {
"sample_walking1.bvh", "sample_walking2.bvh",
"sample_walking3.bvh" };
const float sample_keytimes[ num_motions ][ hum_keytimes ] = {
{ 2.35f, 3.00f, 3.08f, 3.68f, 3.74f },
{ 1.30f, 2.07f, 2.12f, 2.88f, 2.94f },
{ 1.20f, 2.00f, 2.08f, 2.80f, 2.86f } };
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BERIR I TR DA /B
— PHE
- 28R

/1 BEEBRISR

class MotionConnection : public MotionTransition
{
/1 ENEER - BB D HHAML

virtual bool Init(
const MotionInfo * prev_motion, const MotionInfo * next_motion,

const Matrix4f & prev_motion_mat, float prev_begin_time );

/] B - BRRDERHE

virtual MotionTransitionState GetPosture( float time,
Posture * posture );
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s FNERTOSRAD AL /B

— #FH1E
o XD ENVEDBAIREFX (next begin time) D EXTE
- JLUFRE DR - B TRZIDEREFTE
s FMEEBDT=H D ZE #2975 (next_motion_mat) D EFTH
- ComputeConnectionTransformationBa#ZMFFUHL
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FIEEGDT=ODEBRITIINGTE

/1 2D2DEBDHEHE-REZEHEL-HODEMITIZEE
// (next_frame MDLE - AE%. prev_frame DL BEREFIZEHES
=8O DZEHL1TFHI trans_mat 51 E)
void ComputeConnectionTransformation(
const Matrix4f & prev_frame, const Matrix4f & next_frame,

Matrix4f & trans_mat )

{

-1
M= Mprev_end (Mnext_begin) — ZB1ER
trans_mat prev_frame next _frame

}
/| BRBOLE - mEEBRTINEER

void TransformPosture( const Matrix4f & trans, Posture & posture );
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» BRRTTIE
— KEFRDEENERLI-EY SRR
— IKFEARDRIZEZHDNTAFITHEET D
- HEEBZITOTIXADENENT ND
- BUL—M TR EEDFEDLEZEDHLESD

s BHTIEGTED A NELNEZLEE

/1 2ODEBOMUE-FESZTELEDA-ODOEBRITIZETE
/1 (next_pose MEEERL base_segment DKFELIEZ prev_pose [CEHE T,
/1 JKEMRZE next_ori Z prev_ori IZ&HHE5)
void ComputeConnectionTransformation(
const Posture & prev_pose, float prev_ori, const Posture & next_pose,
float next_ori, int base_segment, Matrix4f & trans_mat )
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s ZHITIHGTEDANDLNIEBFZER
— BT T7AT S LTI, LLTOHLRERMR D E
ZEELT.HFUHET LOITLE-TLNVS
o« BIET—RITHEEDOE LS (BE) DIEREA D
. FIDFELEDEEDKERZDEREA S

— M. IEERMRDBER M B, BEARMTNIEZT
JERAZIFUHL
/1 2DDRBOME - FMEEEHLELODOEMITIZEE
/1 (next_pose MEEERL base_segment DKFLIEZ prev_pose [CEHE T,
/1 JKERZE next_ori Z prev_ori IZ&HHE5)
void ComputeConnectionTransformation(

const Posture & prev_pose, float prev_ori, const Posture & next_pose,
float next_ori, int base_segment, Matrix4f & trans_mat )




BIFEHROER (4)

void ComputeConnectionTransformation(
const Posture & prev_pose, float prev_ori, const Pos
float next_ori, int base_segment, Matrix4f & trans_

BIMDAAIKERLL
UDBAEZEMEU L

/] LEEDUENKREETHNIE, BEMNGLEZITUNHT
ComputeConnectionTransformation( prev_pose, next_pose, trans_mat );

}
FEIZERE SN =R
bool MotionTransition::Init( === ) KENEEBEDISEEHE{E R

Lo =

base_segment_no = prev_motion->base_segment_no;
ComputeConnectionTransformation(
*prev_motion_posture, prev_ori, *next_motion_posture, next_ori,

base_segment_no, next_motion_mat ); —

HDBEDIE THEOKERE (T—ILREER)
5 RO E)VEDEIEEE DK EHE (B T—20T—ILREER)
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void ComputeConnectionTransformation(
const Posture & prev_pose, float prev_ori, const Posture & next_pose,
float next_ori, int base_segment, Matrix4f & trans_mat )

/] BEIGELTIL—MEAEIDNEESNT=ZE .

/1 2D2DEBDIL—FDHEEZEEF

if ( base_segment ==0)

;

/] BEEGELTIL—MEET LS EEESNTIEE I,

/] BEEIFEEICKY . 20D EBDIEEHMDMEZTE
else

; ~
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local time 0
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class MotionTransition

{
/1 BEEER - B D PIHAL

virtual bool Init(
const MotionInfo * prev_motion, const MotionInfo * next_motion,

const Matrix4f & prev_motion_mat, float prev_begin_time );

/] B - BRRDERHE

virtual MotionTransitionState GetPosture( float time,
Posture * posture );
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blend end time ) DEXTE T~
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/1 EnfEiEfe - B OHE
bool MotionTransition::Init(
const MotionInfo * prev_motion, const MotionInfo * next_motion,

const Matrix4f & prev_motion_mat, float prev_begin_time )

{
Il ROEEZERIBT DFFZ

transition->next_begin_time = ???; :
/| BIEBB OO DEIEI LR EITIBARZ / % B

transition->blend_begin_time = 777;

/1 NMEBRBDT-ODEMETL U RETH T B
transition->blend_end_time = ?77;
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/] BhEEER - BROESZHE

MotionTransition::MotionTransitionState MotionTransition::GetPosture(
float time, Posture * posture )

{
/] BIDEEDEZ =G, EREREZEH

/] OO LBEIE., ERLHRE A & BER
next_motion_local_time = ?77;

/| ZAEEDEAZFHE

blend_ratio = 777;

/1 RI1E DENE D & 5 % ]

MyPosturelnterpolation( =+ );
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/] TR DHmEEDEAMIKRE

enum SupportStateEnum

{
NO_SUPPORT =0, // MR &b ithmIZiEatL TLVELY
RIGHT_FOOT_SUPPORT =1, // @A \thmE (L TLVA
LEFT_FOOT_SUPPORT =2, // ER A HmEIZIEALTLNS
DOUBLE_SUPPORT =3, // mi@AHmE(ZiEsL TLVS
NUM_SUPPORT_STATES =4

}s

/1 BMEICHE TS EEDEMREBDF—IL— LIGFH
struct MotionSupportKey

{

/1 B5%l

float time ;

/1 TR DME EDHEAIARE

SupportStateEnum state;
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void MotionAnalysisForSupportStates( const Motion & motion,
const int segment_no[ NUM_PRIMARY_BODY_PARTS ],
vector< float > & keytimes, vector< MotionSupportKey > & support_keys )
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Andrew Witkin, and Zoran Popovic, Z‘l
Motion Warping, SIGGRAPH 95, 1995.
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s PEERDI-HDIFHDEF

/] EMEZER (BED—E2 D) DIFHR
struct MotionWarpingParam

{
/] ZREMREERT 5% —F%l
float key_time;

[ EREIDF—EFZI|DEH
Posture org_pose;

[ EREDF—FFZDES
Posture key_pose;

Ublend in{  blend out |

5 PP TR 5 >
/] BREERDRETERDT L2 b Ly t
float blend_in_duration;
float blend_out_duration;
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/1 ANBE-BMEE R IRERD #EAIE
void MotionDeformationApp::InitMotion( int no )

{

C;‘,,

LoadBVH( "fight_punch.bvh™);

BVH * key_bvh = new BVH( "fight_punch_key.bvh" );

Motion * key_pose_motion = CoustructBVHMotion( key_bvh );
InitDeformationParameter( *motion, 0.80f, 0.70f, 0.50f, deformation );
deformation.key_pose = *key_pose_motion->GetFrame( 0 );
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/1 EBMEER BET—EVY) OERBOEBOHE

float ApplyMotionDeformation( float time, const MotionWarpingParam & deform,
const Posture & input_pose, Posture & output_pose )

d
/1 BEER (BIET—EVT) DEHEHE

float ratio = ?77;

/] BEER
PostureWarping( input_pose, deform.org_pose, deform.key_pose, ratio, output_pose );
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/] BHET—EVT DEBEW (2DDEBDES (dest - src) [CEH ratio M T2 D%
/] FTTDEZ org [TINAS )
void PostureWarping( const Posture & org, const Posture & src, const Posture & dest,

{

float ratio, Posture & p )

/] &R DEEZEHE

for (inti=0; i < body->num_joints; i++ )

{

3
/] —rOAEEHE R()" = w(t)(Raer Rorg" R(®) ) + (1 —w())R(®)
p.root_ori = ?77; (4

/1 WV—rDMEZFE ,
p.root_pos = ?7?; R()' = w(®)(Rger — Rorg) + R()

p.joint_rotations[ i ] = ?77;
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Michael Gleicher, Retargetting Motion to New
Characters, SIGGRAPH 98, pp. 33-42, 1998.
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