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REFLECTION_TYPE (AnimationComponent)
CLASS (AnimationComponent : public Component, whiteListFields)

{
REFLECTION_BODY (AnimationComponent)

public:
AnimationComponent() = default;

void postLoadResource(std: :weak_ptr<Gobject> parent_object) override;

void tick(float delta_time) override;
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const AnimationResult& getResult() const;

void animateBasicClip(float ratio, BasicClip*
basic_clip);

void blend(float desired_ratio, BlendState*
blend_state);

void blendlD(float desired_ratio, BlendSpacelD*

blend_state);
template<typename T>
void updateSignal(const std::string& key, const T& value);

protected:
META(Enable)

AnimationComponentRes m_animation_res;

Skeleton m_skeleton;

AnimationResult m_animation_result;
AnimationFsM m_animation_fsm;
jsonll::Json::object m_signal;

float m_ratio {0};
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2. AnimationComponentRes

o m_skeleton_file_pathigEEE8 &R
o m_clipstSEfTBERIENEIClipBaseRiR

REFLECTION_TYPE (AnimationComponentRes)
CLASS (AnimationComponentRes, WhiteListFields)

{
REFLECTION_BODY (AnimationComponentRes) ;
public:
META(Enable)
std::string m_skeleton_file_path;
META(EnabTle)
std: :vector<Reflection: :ReflectionPtr<ClipBase>> m_clips;
bE
3. ClipBase
o ClipBase2—MAER=F, KERMMSZ, BFBasicClip. BlendState, BlendSpace1D=4"
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REFLECTION_TYPE(CTi pBase)
CLASS(ClipBase, Fields)

{
REFLECTION_BODY(C1ipBase);

public:

std::string m_name;

virtual ~ClipBase() = default;

virtual float getLength() const { return 0; }
s
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REFLECTION_TYPE(BasicClip)
CLASS(BasicClip : public ClipBase, Fields)

{
REFLECTION_BODY(BasicClip);
public:
std::string m_clip_file_path;
float m_clip_file_length;
std::string m_anim_skel_map_path;
virtual ~BasicClip() override {}
virtual float getLength() const override
{
return m_clip_file_length;
}
};

o BlendStateZEANESHMERIR, BiEE T —RIIEBHECclp, LIRMEIIFESNE

REFLECTION_TYPE(BlendState)
CLASS(Blendstate : public ClipBase, Fields)

{
REFLECTION_BODY (Blendstate);

public:
int m_clip_count;
std::vector<std::string> m_blend_cTlip_file_path;
std: :vector<float> m_blend_clip_file_length;
std::vector<std::string> m_blend_anim_skel_map_path;
std: :vector<float> m_blend_weight;
std::vector<std::string> m_blend_mask_file_path;
std::vector<float> m_blend_ratio;
virtual ~Blendstate() override {}
virtual float getLength() const override;
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o BlendSpacel DE—4RUREZIA, 47T BlendState, BigE 7T —FRFIEBaEClip, 7@
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REFLECTION_TYPE(BlendSpacelD)
CLASS(BlendspacelD : public Blendstate, Fields)

{
REFLECTION_BODY (BlendSpacelD);

public:
std::string m_key;

std: :vector<double> m_values;

virtual ~BlendSpacelb(Qoverride {}
i;
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class AnimationFSM

{
enum class States
{
_idle,
_walk_start,
_walk_run,
_walk_stop,
_jump_start_from_idle,
_jump_loop_from_idle,
_jump_end_from_idle,
_jump_start_from_walk_run,
_jump_loop_from_waTlk_run,
_jump_end_from_walk_run,
_count
};
States m_state {States::_idle};
public:
AnimationFsM(Q);
bool update(const jsonll::Json::object& signals);
std::string getCurrentClipBaseName();
};

o AnimationComponenti§ ARSI update iz, BRI ERIRNS SEBLIREHL
o IRSHRIEsignalsLAK updateFREIAEBRIEBIEEH =aMAZTM_state, updatefREBEET

bool AnimationFSM: :update(const jsonll::Json::object& signals)

{

States last_state
bool is_clip_finish

m_state;

tryGetBool (signals, "clip_finish", false);
tryGetBool(signals, "jumping", false);
float speed = tryGetFloat(signals, "speed", 0);

bool is_jumping

bool is_moving = speed > 0.01f;
booT start_walk_end = false;

switch (m_state)
{
case States::_idle:
e (] o
break;
case States::_walk_start:
s [l Sy
break;
case States::_walk_run:

Jrsss ] sy
break;

case States::_walk_stop:
JRwws [3] wwwk/
break;

case States::_jump_start_from_idle:



JREns [4] wwwx/
break;

case States::_jump_Tloop_from_idle:
JRwns [§] wwkk/
break;

case States::_jump_end_from_idle:
JREnn [g] wwwk/
break;

case States::_jump_start_from_walk_run:
JREns [7] wwwx/
break;

case States::_jump_loop_from_walk_run:
Jrwns [8] wwwk/
break;

case States::_jump_end_from_walk_run:

[ [Q] wwwn/
break;
default:
break;
3
return last_state != m_state;
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AnimationPose::blendiFiXL4EERPoseiB & EI— pose

void AnimationComponent::blend(float desired_ratio, BlendState*

blend_state)
{

for (auto& ratio :

-~

blend_state->m_blend_ratio)
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ratio = desired_ratio;
3
auto blendStateData =
AnimationManager: :getBlendStatewithClipbData(*blend_state);
std: :vector<AnimationPose> poses;
for (int i = 0; i < blendStatebata.m_clip_count; i++)

{

AnimationPose pose(blendStateData.m_blend_clip[i],
blendstateData.m_blend_weight[i],
blendstatebData.m_blend_ratio[i],
blendSstateData.m_blend_anim_skel_map[i]);

m_skeleton.resetSkeleton();

m_skeleton.applyAdditivePose(pose);
m_skeleton.extractPose(pose);

poses.push_back(pose);

}
for (int i = 1; i < blendStatebata.m_clip_count; i++)
{
for (auto& pose : poses[i].m_weight.m_blend_weight)
{
pose = blend_state->m_blend_weight[i];
}
poses[0].blend(poses[il);
}

m_skeleton.applyPose(poses[0]);
m_animation_result = m_skeleton.outputAnimationResult();

2. AnimationPose

o AnimationPosefFi&EBg&TransformEERITRAMNE (1BIL THRIIRL)

REFLECTION_TYPE(BoneBlendwei ght)
CLASS(BoneBlendweight, Fields)

{
REFLECTION_BODY (BoneBlendweight);

public:
std::vector<float> m_blend_weight;

I3
class AnimationPose
{
static void extractFromClip (std::vector<Transform>&bones, const
AnimationClip& clip, float ratio);

public:
std: :vector<Transform> m_bone_poses;
BoneBlendweight m_weight;
AnimationpPose();

AnimationPose(const AnimationClip& clip, float ratio, const
AnimSkeTMap& animskelMap);

AnimationPose(const AnimationClip& clip, const BoneBlendweight&
weight, float ratio);



AnimationPose(const AnimationClip& clip, const BoneBlendweight&
weight, float ratio, const AnimSkelMap& animSkelMmap) ;

void blend(const AnimationPose& pose);

I8
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o AnimationPose::blendERFEEIET, TR UUBRIERIITEANR (TLURE TR

AR, BALUARERER)

void AnimationPose::blend(const AnimationPose& pose)

{
for (int i = 0; i < m_bone_poses.size(); i++)
{

auto& bone_trans_one = m_bone_poses[i];

const auto& bone_trans_two = pose.m_bone_poses[i];

// float sum_weight =
// if (sum_weight != 0)
{
// float cur_weight =
// m_weight.m_blend_weight[i]

// bone_trans_one.m_position
// bone_trans_one.m_scale

// bone_trans_one.m_rotation =

o TransformfJENX

REFLECTION_TYPE(Transform)
CLASS(Transform, Fields)

{
REFLECTION_BODY (Transform);

public:
vector3 m_position {vector3::ZERO};
Vector3 m_scale {Vector3::UNIT_SCALE};

Quaternion m_rotation {Quaternion::IDENTITY};

Transform() = default;

Transform(const Vector3& position, const Quaternion& rotation, const

Vector3& scale)

m_position {position}, m_scale {scale}, m_rotation {rotation}

{3

Matrix4x4 getMatrix() const;
13
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class Vvector3

{
static Vector3 lerp(const Vector3& lhs, const Vector3& rhs, float
alpha);
3

class Quaternion

{

static Quaternion nLerp(float t, const Quaternion& kp, const
Quaternion& kq, bool shortest_path = false);
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m_game_command,

void InputSystem::onkKeyInGameMode(int key, int scancode, int action, int

mods)
{
if (action == GLFW_PRESS)
{
switch (key)
{
case GLFW_KEY_A:
m_game_command |= (unsigned int)GameCommand::Tleft;
break;
case GLFW_KEY_S:
m_game_command |= (unsigned 1int)GameCommand: :backward;
break;
case GLFW_KEY_W:
m_game_command |= (unsigned int)GameCommand: :forward;
break;
case GLFW_KEY_D:
m_game_command |= (unsigned int)GameCommand::right;
break;
}
}

2. motor RFRIERIAESEYE, TTEHmotor BZIEHARANENUR
m_desired_displacement, E{fitERIESEMEMOtor_component.cppfY&ETFEREH., motorF
SRR FEREE. EESEERE. KFE#oR., BEHEVR, REITEEBMNE. [
FIJLAREmotor_component.cppfEX R BRI EIASIERIZIE,
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void MotorComponent::tickPlayerMotor(float delta_time)

{

unsigned int command = g_runtime_global_context.m_input_system-
>getGameCommand () ;

if (command >= (unsigned int)GameCommand::invalid)
return;

// RIKFELERE

calculatedbesiredHorizontalMoveSpeed(command, delta_time);

// TTEEERRERE

calculatedpesiredverticalMoveSpeed(command, delta_time);

// TEKERSE

calculatedDesiredMoveDirection(command, transform_component-
>getRotation());

// TTEZERER

calculateDesiredDisplacement(delta_time);

// TTERERHNE

calculateTargetPosition(transform_component->getPosition());

transform_component->setPosition(m_target_position);
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Vector3 CharactercController::move(const Vector3& current_position, const
Vector3& displacement)
{
std: :shared_ptr<PhysicsScene> physics_scene =
g_runtime_global_context.m_world_manager-
>getcCurrentActivePhysicsScene().lock();
ASSERT(physics_scene);

std: :vector<PhysicsHitInfo> hits;

Transform world_transform = Transform(
current_position + 0.1f * vector3::UNIT_Z,
Quaternion: :IDENTITY,

Vector3: :UNIT_SCALE);

Vector3 vertical_displacement = displacement.z * Vector3::UNIT_Z;



Vector3 horizontal_displacement = Vector3(displacement.x,
displacement.y, 0.1);

Vector3 vertical_direction =
vertical_displacement.normalisedCopy();

vector3 horizontal_direction =
horizontal_displacement.normalisedCopy();

Vector3 final_position = current_position;

m_is_touch_ground = physics_scene->sweep(
m_rigidbody_shape,
world_transform.getMatrix(),
vector3: :NEGATIVE_UNIT_2Z,
0.105f,
hits);

hits.clear();

world_transform.m_position -= 0.1f * vector3::UNIT_Z;

// vertical pass

if (physics_scene->sweep(
m_rigidbody_shape,
world_transform.getMatrix(),
vertical_direction,
vertical_displacement.length(),

hits))
{
final_position += hits[0].hit_distance * vertical_direction;
}
else
{
final_position += vertical_displacement;
}

hits.clear();

// homework: side pass
//if (physics_scene->sweep(
// m_rigidbody_shape,

/] fEERE 0] R/,
// ek [1] wdwR/
// © [2] wEEE/,
//
//4
// final_position += /#*¥*%% [3] #*¥¥%/;
//}
//else
{
final_position += horizontal_displacement;
}

return final_position;
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/// cast a ray and find the hits
/// @ray_origin: origin of ray
/// @ray_direction: ray direction
/// @ray_length: ray length, anything beyond this length will not be
reported as a hit
/// G@Gout_hits: the found hits, sorted by distance
/// @return: true if any hits found, else false
bool raycast(vector3 ray_origin,
Vvector3 ray_direction,
float ray_length,
std: :vector<PhysicsHitInfo>& out_hits);

/// example:
std: :shared_ptr<PhysicsScene> physics_scene =
g_global_runtime_context.m_world_manager->getCurrentPhysicsScene().lock();
std: :vector<PhysicsHitInfo> hits;
bool is_hitted = physics_scene->raycast(start_position,

ray_direction,

ray_length,

hits);

5. PR AEROE R SERENT

/// cast a shape and find the hits

/// @shape: the casted rigidbody shape

/// @shape_transform: the initial global transform of the casted shape
/// @sweep_direction: sweep direction

/// @sweep_length: sweep length, anything beyond this Tength will not be
reported as a hit

/// G@Gout_hits: the found hits, sorted by distance

/// @return: true if any hits found, else false

bool sweep(const RigidBodyShape& shape,
const Matrix4x4& shape_transform,
vector3 sweep_direction,
float sweep_length,

std: :vector<PhysicsHitInfo>& out_hits);

/// example:
std: :shared_ptr<PhysicsScene> physics_scene =
g_global_runtime_context.m_world_manager->getCurrentPhysicsSscene().lock();
std: :vector<PhysicsHitInfo> hits;
bool is_hitted = physics_scene->sweep(rigidbody_shape,
world_transform.getMatrix(),
sweep_direction,
sweep_length,
hits);

6. FARKAZEOENX AR SERENT



/// overlap test

/// @shape: rigidbody shape

/// @global_transform: testing shape transform

/// @return: true if overlapped with any rigidbodies

bool isoverlap(const RigidBodyShape& shape, const Matrix4x4&
global_transform);

/// example:

std: :shared_ptr<PhysicsScene> physics_scene =

g_global_runtime_context.m_world_manager->getCurrentPhysicsScene().lock();

bool is_overlapped = physics_scene->isoverlap(rigidbody_shape,
world_transform.getMatrix());
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