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Skeleton bone

struct sBone

{
char name[32];
struct sBone *parent;
float matrix[3][4];
};
N
skeleton
bone
transform bone
bone
MDL
frame
skeleton bone

struct sTransform

{
float pos[3];
float rot[3];

};

struct sSequence

Bone

transform

matrix

contract
sequence
skeleton
transform

sequence



char name[32];
float fps;
int numframes;

sTransform *frames;

};

sSequence  transform

transform number number of frame in sequence> number of bone in skeleton

transform bone

struct sModel

{
//
int currentseq;
//
float currentframe;
// A A
int numbones;
// bone
sBone *bones;
//
int numseqs;
//

sSequence  *seqs;

//

int numverts;

//

sVertex *verts;

//

int numtriangles;

sTriangle *triangles;

int numtexture;
sTexture *textures[MAX_TEXTURES];



bone matrix MDL loader
void CMdlLoader: :SetupBone()
{

sBone  *pbone;
float ql[4].,92[4];
float m[3][4];
sSequence  *pseq;
sTransform *ptrans;

int curframe;
float fraction;

//
// get current frame and sequence;
pseq = m_Model.seqs + m_Model.currentseq;

//

curframe = (int)m_Model.currentframe;
fraction = m_Model.currentframe - curframe;
//

pbone = m_Model .bones;

for(int 1 = 0; i < m_Model.numbones; i++, pbone++)
{
// frame bone transform
ptrans = pseg->frames + (pseq->numframes * i) + curframe;

//

if(pseg->numframes > (curframe + 1))

{
//
AngleQuaternion(ptrans[0].rot, gl);
AngleQuaternion(ptrans[1].rot, g2);
QuaternionSlerp(gl,q2,fraction,ql);
QuaternionMatrix(ql, m);

m[0][3] = ptrans[0].pos[0] * (1.0 - fraction) + ptrans[1].pos[0] * fraction;
m[1][3] = ptrans[0].pos[1] * (1.0 - fraction) + ptrans[1].pos[1] * fraction;
m[2][3] = ptrans[0].pos[2] * (1.0 - fraction) + ptrans[1].pos[2] * fraction;



else

AngleQuaternion(ptrans->rot, ql);
QuaternionMatrix(ql, m);
m[0][3] = ptrans->pos[0];

m[1][3] = ptrans->pos[1];
m[2][3] = ptrans->pos[2];
}
// bone bone
// bone
// bone
//
// fixed me

if (pbone->parent)

R_ConcatTransforms(pbone->parent->matrix, m, pbone->matrix);
else

memcpy(pbone->matrix, m, sizeof(float) *12);

}
}
transform
Counter Strike MDL Ogre
Ogre Skeleton UML Node
Ogre
counter strike Ogre Bone

class _OgreExport Bone : public Node

{

/// Pointer back to creator, for child creation
/// (central memory allocation)
Skeleton* mCreator;

/// The inversed derived transform of the bone in the binding pose
Matrix4 mBindDerivedlInverseTransform;

skeleton counter strike counter strike skeleton
bone Ogre bone
CS N N



Inverse matrix

MNode
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% Skeleton
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Skeleton UML
Tag Point
class TagPoint : public Bone
{
private:
Entity *mParentEntity;
MovableObject *mChildObject;
mutable Matrix4 mFullLocalTransform;
};
tag point Attachment
Skeleton

class _OgreExport Skeleton : public Resource

{
SkeletonAnimationBlendMode mBlendState;
/// Storage of bones, lookup by bone handle
typedef std::map<unsigned short, Bone*> BonelList;
BoneList mBoneList;
/// Lookup by bone name
typedef std::map<String, Bone*> BoneListByName;
BoneListByName mBoneListByName;

/// Storage of tagPoints, lookup by handle



typedef std::map<unsigned short, TagPoint*> TagPointList;
TagPointList mTagPointList;

/// Entity that is currently updating this skeleton
Entity *mCurrentEntity;

/// Pointer to root bone (all others follow)
mutable Bone *mRootBone;

/// Bone automatic handles

unsigned short mNextAutoHandle;

/// TagPoint automatic handles
unsigned short mNextTagPointAutoHandle;

/// Storage of animations, lookup by name
typedef std::map<String, Animation*> AnimationList;
AnimationList mAnimationsList;

/// Saved version of last animation
AnimationStateSet mLastAnimationState;

Skeleton
Animation
Animation
Animation UML ,
Animation Animation Track Key Frame MDL Model
Sequence Frame Skeleton Animation

class _OgreExport Animation

{
protected:

/// Tracks, indexed by handle
TrackList mTrackList;

String mName;

Real mLength;

InterpolationMode minterpolationMode;

static InterpolationMode msDefaultinterpolationMode;

Animation Track List Sequence
Track Key Frame



KeyFrame
EReal mTime
E\ectard mTranslate
Es\vectard mScale
& Quaternion mRatate

<L

AnimationTrack . .
&skeyFrarmeList mKeyFrarmes RotationalSpline
EsAnimation® mParent I
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Animation
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Animation Track

/** A 'track’ in an animation sequence, ie a sequence of keyframes which affect a
certain type of animable object.

@remarks
This class is intended as a base for more complete classes which will actually
animate specific types of object, e.g. a bone in a skeleton to affect
skeletal animation. An animation will likely include multiple tracks each of which
can be made up of many KeyFrame instances. Note that the use of tracks
allows each animable object to have it's own number of keyframes, i.e.
you do not have to have the maximum number of keyframes for all
animable objects just to cope with the most animated one.

@remarks
Since the most common animable object is a Node, there are options in this
class for associating the track with a Node which will receive keyframe updates
automatically when the "apply' method is called.
class _OgreExport AnimationTrack

{



public:
typedef std::vector<KeyFrame*> KeyFramelList;
KeyFrameList mKeyFrames;
Real mMaxKeyFrameTime;
Animation* mParent;
Node* mTargetNode;

// Flag indicating we need to rebuild the splines next time
void buildInterpolationSplines(void) const;

// Prebuilt splines, must be mutable since lazy-update in const method
mutable bool mSplineBuildNeeded;

mutable SimpleSpline mPositionSpline;

mutable SimpleSpline mScaleSpline;

mutable RotationalSpline mRotationSpline;

Key Frame

class _OgreExport KeyFrame
{
public:
protected:
Real mTime;
Vector3 mTranslate;
Vector3 mScale;
Quaternion mRotate;

Counter Strike
transform translate scale rotation
umL Spline  Controllvalue

Ogre
Ogre
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= Records the assignment of [
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single vertex t ngle bone

the corresponding weight.

Eremarks

This simple struct simply

holds
awerey index, hone index and
weight representing the
assignment of a vertex to a bone
for skeletal animation. There
may he many ofthese pervertex
if hlended vertex assignments
are allowed.

=

typedef struct

AVernexBoneAssignment_s

i
unsigned int vertexlindex;
unsigned short bonelndes;
Real weight;

HerexBaoneAssigniment;

1y

Q;SceneManager*mSce
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Entity Mesh sub entity sub mesh
submesh  mesh
Mesh
transform n  bone
n transform Counter Strike
mesh sub mesh sub mesh bone
sub mesh bone
Mesh
class _OgreExport Mesh: public Resource
{
protected:

typedef std::vector<SubMesh*> SubMeshList;

/** A list of submeshes which make up this mesh.
Each mesh is made up of 1 or more submeshes, which

*/

are each based on a single material and can have their

own vertex data (they may not - they can share vertex data

from the Mesh, depending on preference).

SubMeshList mSubMeshList;



/** A hashmap used to store optional SubMesh names.
Translates a name into SubMesh index

*/

typedef HashMap<String, ushort, _StringHash> SubMeshNameMap ;

SubMeshNameMap mSubMeshNameMap ;

/// Local bounding box volume

AxisAlignedBox mAABB;

/// Local bounding sphere radius (centered on object)
Real mBoundRadius;

/// Optional linked skeleton

String mSkeletonName;

Skeleton* mSkeleton;

VertexBoneAssignmentList mBoneAssignments;

/// Flag indicating that bone assignments need to be recompiled
bool mBoneAssignmentsOutOfDate;
bool mUseSoftwareBlending;

bool mlsLodManual;

ushort mNumLods;

typedef std::vector<MeshLodUsage> MeshLodUsagelist;
MeshLodUsageList mMeshLodUsageList;

HardwareBuffer: :Usage mVertexBufferUsage;
HardwareBuffer: :Usage mIndexBufferUsage;
bool mVertexBufferShadowBuffer;
bool mIndexBufferShadowBuffer;

buffer Skeleton
setup bone ~ A Sub Mesh

class _OgreExport SubMesh

{

friend class Mesh;
friend class MeshSerializerlmpl;
friend class MeshSerializerimpl v1;

/// Indicates if this submesh shares vertex data with other
/// meshes or whether it has it"s own vertices.
bool useSharedVertices;



/// The render operation type used to render this submesh
RenderOperation: :OperationType operationType;

/** Dedicated vertex data (only valid if useSharedVertices = false).

@remarks
This data is completely owned by this submesh.
@par

The use of shared or non-shared buffers is determined when

model data is converted to the OGRE .mesh format.
*/
VertexData *vertexData;

/// Face index data
IndexData *indexData;

ProgressiveMesh: :LODFaceList mLodFacelist;
/// Reference to parent Mesh.

Mesh* parent;

/// Name of the material this SubMesh uses.

String mMaterialName;

/// 1s there a material yet?
bool mMatInitialised;

VertexBoneAssignmentList mBoneAssignments;

friends
Serializer serializer
Mesh
trick mesh
VertexBoneAssigmentList

typedef struct VertexBoneAssignment_ s
{

unsigned int vertexlndex;

unsigned short bonelndex;

Real weight;
} VertexBoneAssignment;

N A sub mesh

bone bone

NN
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