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ŷ9ŵ�ăŖ)äă 

9.1 e�][JTRC�Y(58ăŖ�đ 

��usbljZ�q8 in ŏǓ8L03¥�MPO̿ȾŲƟ (attribute) :�ĺƌ9̿ȾS˧

ø4�OƠŅ4�P;�Ƙ(%HƄȉØ4�OƘˊ:�ND)T���usbljZ�q8��

3ʚÊEŏǓ gl_Position 8¹ã%-H9��b�s��cɻ̩8��Oĺƌ9̿ȾÅʫ87

ND'�%-�03�ãĂ#P-̿ȾŲƟSH58 gl_Position 8¹ã'OØS��usblj

Z�qê4ȡŠ'O!58LN���usbljZ�q8L03ƌSÊO!5�4�D'� 

 

Ú 102 ǚŐùď)Ƶƽ 

Ì�;�̿ȾŲƟ5%3ĺ 103 (a) 9L�8ȀśɈ8¨T.°ȑà9̿Ⱦv�pSȸÜ%-5

%D'� 
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Ú 103 e�][JTRC�Y(58ăŖ)�đ 

!9L�7v�p:�Ì�;ȑ9��c��4ÊƧ4�D'� 

float*parameter[(SLICES*+*1)***(STACKS*+*1)][2];*
*
for*(int*j*=*0;*j*<=*STACKS;*++j)*
{*
**for*(int*i*=*0;*i*<=*SLICES;*++i)*
**{*
****int*k*=*i*+*j***(SLICES*+*1);*
****float*s*=*(float)i*/*(float)SLICES;*
****float*t*=*(float)j*/*(float)STACKS;*
*
****attribute[k][0]*=*s;**//*[0,1]*)¢*
****attribute[k][1]*=*t;**//*[0,1]*)¢*
**}*
}*

!9̛õŏǓ parameter S̿Ⱦ�s�U]�kZbw (VBO) 8˚GD'� 

GLuint*parameterBuf;*
glGenBuffers(1,*&parameterBuf);*
glBindBuffer(GL_ARRAY_BUFFER,*parameterBuf);*
glBufferData(GL_ARRAY_BUFFER,*sizeof*parameter,*parameter,*GL_STATIC_DRAW);*

+%3�̿Ⱦ̛õ]�kZbwSµ%3ĺƌ9ǆɗSˁ�D'� 

//*in*(attribute)*äģ*parameter*)@�^[JT)Ļƀ*
GLint*parameterLoc*=*glGetAttribLocation(program,*"p1");*
*
//*ĝŝ(��ǚŐǆ³FjSCJ_)ěï*
glBindVertexArray(vao);*
**
//*ĝŝ(��ǚŐe[i=FjSCJ_)ěï*
glBindBuffer(GL_ARRAY_BUFFER,*parameterBuf);*
glVertexAttribPointer(parameterLoc,*2,*GL_FLOAT,*GL_FALSE,*0,*0);*
glEnableVertexAttribArray(parameterLoc);*

(0, 0)

(1, 1)

(a) GPUに送る頂点属性

(b) 描画する図形

s

t SLICES

STACKS



 130 

*
//*Úă)ĝŝ*
glDrawArrays(GL_POINTS,*0,*(SLICES*+*1)***(STACKS*+*1));*

!95��jZ�q��c�� program 9��usbljZ�q8��3ȑ9L�7��c�

�Sšˁ'P;�!9̿ȾŲƟ�MɎ̼¢9̿ȾÅʫSƓO!5�4�D'�!P:̿ȾŲƟ4

¥�MP- [0, 1] 9ʊĹ9°ȑà9����p9 s Ƨó5 t ƧóS�+P,P [0, 2π], [0, π] 9

ʊĹ8ŏǈ%�#M8+PMSǛÅː5½ː8ɔ�3ĐÅɎ̼¢9ÅʫSȞGD'� 

 

Ú 104 ħ�Ɵ��Ɵ&Řǘ�)Ő)�Ƌ 

#version*150*core*
in*vec2*parameter;*******//*CPU*�6��698ǚŐùď*
uniform*mat4*mc;*********//*äğƒ³*
*
void*main(void)*
{*
**float*th*=*6.283185***parameter.s;**//*[0,1]�[0,2�]*
**float*ph*=*3.141593***parameter.t;**//*[0,1]�[0,�]*
**float*r*=*sin(ph);*
*
**vec4*p*=*vec4(r***cos(th),*cos(ph),*r***sin(th),*1.0);*
*
**gl_Position*=*mc***p;*
}*

 D-�!PSȑ9��c��8ǫ�ǈ�P;�Ĥ&̿ȾŲƟ�M�´ƃ:ëǼ̼¢9̿ȾÅ

ʫSƓO!5�4�D'�!P:̿ȾŲƟ4¥�MP- [0, 1] 9ʊĹ9°ȑà9����p9 s 

Ƨó5 t ƧóS�+P,P [0, 2π], [-1, 1] 9ʊĹ8ŏǈ%�s Ƨó81�3:ǛÅː�t Ƨó8

1�3:ëǼ9͍#ǛĦ9ØSȞGD'� 

ccoossφφcosφ
y

O x x

z

OO θ
ccoossθθcosθ

ssiinnθθsinθ

φ

ssiinnφφsinφ

ssiinnφφsinφ
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Ú 105 ħ�Ɵ�Ǡ�&ķǘ�)Ő)�Ƌ 

#version*150*core*
in*vec2*parameter;*******//*CPU*�6��698*attribute*
uniform*mat4*mc;*********//*äğƒ³*
**
*void*main(void)*
*{*
***float*th*=*6.283185***parameter.s;**//*[0,1]�[0,2�]*
***float*y*=*parameter.t***2.0*K*1.0;**//*[0,1]�[K1,1]*
**
***vec4*p*=*vec3(cos(th),*y,*sin(th),*1.0);*
**
***gl_Position*=*mc***p;*
*}*
**

9.2 äă)>au�Rz� 

!PD4̅A3�-Ƅȉŏǈ8LOVz��j��:�ƌ9ŏƌSÃR7�ĀÇŏǈ:H5L

N�ƹŒʨūI)TǙŏƌSĨG��(PH glDrawArrays() I glDrawElements() 768L03

 ƃ8ǆɗ#POƌɈ�'7R/ǆɗĐÅSŦ˪8%3�D%-�!95��ŏǈˁõ:ǆɗ8

áɾ03ǆɗ̊©8ŏĊ'O!59ȿ� uniform ŏǓ8˕Š#PO-G�ǆɗĐÅ8ĨDPO'

A39̿Ⱦ8:Ĥ&ŏǈ�̗ɔ#PD'� 

%�%�³Ç9ć�I˄Ơ9ŏĊ9L�8�Ŧ˪ƌɈ9̚Å"58ɛ7Oŏƌ:�!9L�7

ǆɗĐÅ"59ľ 7ŏǈ4:šɍ'O!5�4�D)T�!9L�7ŏƌSˁ�-G8:�ŏ

ǈˁõ8LM(8̿ȾÅʫSȡŠ'OƘˊ��ND'�!9-G�ƒǶ!9L�7ŏƌ:�V�

�d�j�� (CPU) Ú4šˁ#P3�D%-� 

��c����jZ�q9Ūã8LN�!9L�7̿Ⱦ"58ɛ7OïɏH GPU Ú4šˁĞ

ʲ87ND%-�!9ņģ�V��d�j��:ńǳ57O̿ȾŲƟS GPU Ú8̇N�ŏƌ9

ïɏ:jZ�q��c��4šˁ%D'� 

9.2.1 v�i?�K 

˄Ơ9ŏĊ9L�8�Ŧ˪ƌɈ9̚Å8L03ɛ7OŏƌSˁ�ņģ8:�v�i?�K�ɔ

�MPD'�!P:Ŧ˪ƌɈ9ŏƌÿ5ŏƌƑ9ƌɈSɔƢ%3���+PM9̩4Ŧƚ'O̿

Ⱦ9ÅʫSʥƌˈ̩8LNȞG3�©̩9ƌɈSȡŠ%D'� 

y

O x x

z

OO θ
ccoossθθcosθ

ssiinnθθsinθ

h
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Ú 106 v�i?�K 

ĺ 1069°19ĺƌ9̿Ⱦ9ǓIǃʠ̪Ñ: ʷ%3�N�̿ Ⱦ9Åʫ9E�ɛ703�D'�

�D�Ǥü t0 8��OƌɈ9̿Ⱦ P0 8Ŧ%3Ǥü v �OƌɈ9̿Ⱦ P1 �Ŧƚ¸�MP3�

O5��!9°Ⱦ9Åʫ9Ǥü t 8��OÅʫ P(t) :�ȑƅ8LNȞGO!5�4�D'� 

 (72) 

!95��0 	 s(t) 	 1 4'��D�t0 = 0, Ǥü t1 = 1 5%3�!PS��usbljZ�q

8šˆ'O5�ȑ9L�7��c��87ND'�̪Ǔ mix(p0, p1, t) : GLSL 9ʚÊE̪Ǔ

4�p0 * (1 − t) + p1 * t S˓ʇ%D'� 

#version*150*core*
in*vec4*p0,*p1;*********//*äă¼&äăĆ)Ő)�Ƌ*
uniform*float*t;********//*Ī¹*
uniform*mat4*mc;********//*þŀäğƒ³*
void*main(void)*
{*
**gl_Position*=*mc***mix(p0,*p1,*t);*
}*

!!4ȩƢ%7�P;7M7�9:�gl_Position 8¹ã'A�̿ȾÅʫSȡŠ'O98�°1

9̿ȾŲƟ p0, p1�Ƙˊ87OȾ4'� 

�D�p0 8:ǝ8Ǥü t0 = 0 8��OƌɈ (à9ƌɈ) 9̿ȾŲƟSÒƼ'O̿Ⱦ�s�U]

�kZbw (VBO) �āNƋ3MP3�O5%D'�+!4�!P8Ą�3Ǥü t1 = 1 8��O

ƌɈ (ŏƌƑ9ƌɈ) 9̿ȾŲƟSÒƼ'O̿Ⱦ�s�U]�kZbwȸÜ%D'�!!4 p1 

:ŏƌƑ̿Ⱦ9¡ȑàÅʫSȀʒ%-̛õŏǓ4�O5%�vertices 8:+9̿Ⱦ9Ǔ�Ȁʒ#

P3�O5%D'� 

//*p1*)ǚŐe[i=FjSCJ_)�đ*
GLuint*p1Buf;*
glGenBuffers(1,*&p1Buf);*
glBindBuffer(GL_ARRAY_BUFFER,*p1Buf);*
glBufferData(GL_ARRAY_BUFFER,*
**sizeof*(GLfloat[3])***vertices,*p1,*GL_STATIC_DRAW);*

P0

P1

t = t0
t = t1

P(t)

t

t 2 [t0, t1]

s(t) =
t� t0
t1 � t0

P(t) = (1� s(t))P0 + s(t)P1
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D-�jZ�q��c�� program 9��usbljZ�q8��3�̿ ȾŲƟ9ãĂ8ɔ�

O in ŏǓ p1 9X�vsblSȞGD'� 

//*in*(attribute)*äģ*p1*)@�^[JT)Ļƀǡƛ"�6'�9+*K1Ǣ*
GLint*p1Loc*=*glGetAttribLocation(program,*"p1");*

ǆɗ9̲8:�ǆɗ8ɔ�O̿Ⱦ̛õ]�kZbwSʜģ%D'�!P8:ǝ8 p0 9̿Ⱦ�

s�U]�kZbw�ʚÊDP3�O5%D'�!P8 p1 9̿Ⱦ�s�U]�kZbwS̆

Ą%�+PS in ŏǓ p1 9X�vsbl8āNƋ3D'�+%3�ĺƌ9ǆɗSˁ�D'�lines 

8:ǆɗ'Oĺƌ9̿ȾX�vsbl9Ǔ�Ȁʒ#P3�O5%D'� 

//*ĝŝ(��ǚŐǆ³FjSCJ_)ěï*
glBindVertexArray(vao);*
*
//*ǚŐe[i=FjSCJ_;*in*(attribute)*äģ*p1*�6ÈŒ%�85�(�8*
glBindBuffer(GL_ARRAY_BUFFER,*p1Buf);*
glVertexAttribPointer(p1Loc,*3,*GL_FLOAT,*GL_FALSE,*0,*0);*
glEnableVertexAttribArray(p1Loc);*
*
//*Úă)ĝŝ*
glDrawElements(GL_LINES,*lines,*GL_UNSIGNED_INT,*0);*

9.2.2 v�iX�M[_ 

³9˄ƠI�s�j�b (̽Ŏ8ÁR)3ĜSć�'!5�Ĝ�b) 764:�à9ƌɈ8Ŧ

%3�ŏƌƑ9ƌɈ�ˉǓŝļ'Oņģ��ND'����W�c8��3ɢȉ57OˉǓ9ƌ

ɈS����p�esw5Į>D'�!95��ˉǓ9ƌɈ9̩4�ƌɈ�ȹM�8ôNǬRO

Ƙˊ��ND'� 

 

Ú 107 v�iX�M[_ 

+!4�D(ńȸ57OƌɈSȡŠ%D'�+9ƌɈ9̿Ⱦ9ÅʫS PN 5%D'�D-�ɢ

ȉ9ƌɈ i 9Ŧƚ'O̿Ⱦ9ÅʫS Pi 5%D'�+%3�!P5ńȸ57OƌɈ9̿ȾÅʫ5

Pi

P1

Pk

PN
P

Di

Dk

D1
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9ŷ Di SȞGD'� 

 (73) 

!95��ɢȉ9ƌɈSģƧ%3ƓL�5'Oɢɟ9ƌɈ9̿Ⱦ9Åʫ P S�wi Sɢȉ9ƌ

Ɉ i 8̃2�ƃģ�S˄'̜E5%3�ȑƅ8LNȞGD'� 

 (74) 

!P8LN�ńȸ9ƌɈ8ɢȉ9ƌɈ@9ŷó9̜E¸�İSĄ�O!58L03��Oɢȉ

9ƌɈ�M�ø9ɢȉ9ƌɈD49ŏƌSȹM�8Vz��j��'O!5�4�D'� 

7�����p�esw4:�ńȸ9ƌɈ8Ą�3ɢȉ9ƌɈ9Ǔ.��̿ȾŲƟSɔƢ'O

Ƙˊ��ND'� 

9.3 ǟĺ)äă 

³ÇI��sw9L�8�͌ Ȁ8ȥ0-ŏƌ9Vz��j��: CG Ie��764:̻Ż8

�����7H94'�Ɇ8�³Ç9L�8˄̼:=5ʠ�8703�OƌɈS͌Ȁ8L03ŏ

ƌ'Oƫȧ:�l`z�c5Į;PD'� 

9.3.1 ǎŻ;Ã�� 

��sw9Vz��j��4:�̪ʉ̚ó:ˉǓ9��t9ʚEģR)4˄ɍ'O9� ʸɟ

4'�!9ņģ���t"58Vz��j��9ŏǈˁõ (ĀÇŏǈ) SāNƋ3D'�ĺ 108 4

:�°19��t9+P,P8 M1, M2 9ŏǈˁõ�āNƋ3MP3�D'� 

 

Ú 108 ǎŻ)>au�Rz� 

%�%�!9Ì4:̪ʉ̚ó:I:N°19��t�ø�8ć�3�OL�8ˋ�O-G�³

Ç9L�8=5ʠ�9ƌɈ5%3:ɪˎ#PD)T�!9Ì4:�ǃģ̚ó:°19��t�̜

7Nģ03�OH99�³̩9�=&�9L�8:ˋ�D)T�!9L�7̚ó:Đ 9��t

4˄ɍ'A�4'��!P:̺ɟ7 (ƌɈ�ŏƌ%7�) ��t4:ˑȡ4�D)T� 

̪ʉ̚óSǻ˹Ɵ9�O��t4ǃģ'P;�äÇ5%3 19��t4�O5ƿ�O!5�

Ğʲ87ND'�ǻ˹Ɵ9�O��t5:�Ì�;ɛ7O��tĤō9̿Ⱦ9ǃʠ̪Ñ.�SŠ

ʬ%�+Pʵ˸:Ɋʵ9̿ȾSƼ-7�L�7H94'� 

Di = Pi �PN

P = PN +
kX

i=1

wiDi

M1

M2



 135 

 

Ú 109 Ķƴď)8f�\(58Ĝƅ 

ǻ˹Ɵ9�O��t9̿Ⱦ9Ƅȉ:�+9̿ȾSèǯ%3�O��t9ŏǈ9ƍ̾Sě�D'�

%�%�ǻ˹Ɵ9�O��tĻǯ9̿ȾSƼ-7�-G�ŏǈ8L03:ƌɈ�1?PO769

Ĳ͇�ɜɒ%D'�=5ʠ�9ƌɈ798�̚Å8L03Ɵ˯�ɛ7O��tSʚEģR)O!

58:ȿɏ��ND'� 

9.3.2  e�][JTj~�^?�K 

e�][JTj~�^?�K:� 19̿Ⱦ8Ŧ'OˉǓ9ŏǈ9ʜǹSģƧ%3�̿Ⱦ9Å

ʫSȡŠ'OǛȧ4'�!P8LN�=5ʠ�9��t8Ŧ%3�͌ Ȁ8ȥ0-ŏƌSˁ�D'� 

 

Ú 110 e�][JTj~�^?�K 

��usbl���vW�c4:�Ŧ˪9ƌɈ9äÇS�ǻ˹Ɵ9�OĐ 9��t4˄%D

'�D-�°19ŏǈ M0, M1 81�3�+P,P9ƍ̾ʊĹSȡŠ%D'�+%3�ƍ̾ʊĹ

�̜7O̚ó9̿Ⱦ9ƄȉØ:͐M0, M1 8LOŏǈ9ʜǹSģƧ%3ȞGD'� 

»̫4��usbl���vW�c9ƫ͂Sˠǡ%D'�!9ŏƌ9ńȸ57O¼ơɟ7͌Ȁ

9��tSp��5Į>D'����:�+9��^�Ƅȉʑ9 Z ˻8ȥ0-�̥# 1 9ʥó

4'�-.%�ɣ ǡ'O̲8:ʥó4:˧ø%2M�94�ĺ 111 4:å̼Ç4˄%3�D'� 

���S�!9���S͌Ȁ5%3ŏƌ%L�5'O���xƄȉʑ¢9öǰƌɈ8ȥ03̛

ʫ%D'�ĺ 111 9 M0, M1 :�!9̛ʫ8ɔ�-�v��cŏǈ (ˁõ) 4'�D-�ĤȈ8

!9���9ŏƌƑ9ƌɈS���xƄȉʑ8̛ʫ%D'�!9̛ʫ8ɔ�-�v��cŏǈS�

+P,P B0(t), B1(t) 5%D'�Vz��j��4�P;�!9ŏǈ:Ǥü t 9̪Ǔ4'� 

M1

M2

�	�������

M1

M2

Blend
M1 and M2
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Ú 111 p��)ǆƋ 

öǰƌɈ9̿Ⱦ9Åʫ P 9�ŏƌƑ9̿Ⱦ9Åʫ u(t) :�»£9ƫ͂8LNȞGD'�D(�

!9Ⱦ P 9Ģ���8Ŧ'OɤŦÅʫ�'7R/�+9Ⱦ9���9��^�Ƅȉʑ8��O

ÅʫSȞGD'�!P8:�öǰƌɈ8ȥ03̛ʫ%-���9�v��cŏǈ9̈ŏǈ M0
-1, 

M1
-1 Sɔ�D' (ĺ 112)� 

 

Ú 112 p��(ó�8ŧó�Ƌ)ź° 

ȑ8�!PM9Ⱦ9Åʫ8Ŧ%3����SŏƌƑ9Åʫ8̛ʫ'O�v��cŏǈ B0(t), B1(t) 

S̗ɔ%D'�+9ʜǹ�öǰƌɈ9̿Ⱦ9Åʫ P 9�+P,P9���8ȥ0-ŏƌƑ9Å

ʫ�ƓMPD' (ĺ 113)� 

O

1

z

x

M1

M0

B1(t)

B0(t)

P u(t)

���
������	
�

����� ������
������	
�

O

z

x

P
z

x

PM0��

O

PM1��
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Ú 113 äăĆ)ǚŐ�Ƌ)j~�` 

-.%�!9Åʫ:ŏƌ8ɔ�-���9Ǔ.�ŝļ%D'�+!4�+P,P9ŏǈ9̜E

S w0, w1 5%3�+9̿Ⱦ9ŏƌƑ9Åʫ u(t) S�+P,P9̜E¸�İ8LNȞGD'� 

 (75) 

͌Ȁ� n ǳ9���4ȇƧ#PO5�:�u(t) :+9'A39���8Ŧ%3ŏƌƑ9Åʫ

SȞG3�+PM9̜E¸�İ8LN˓ʇ%D'� 

 (76) 

!!4̜E wi 8:�ȑ9ǵ¿�¥�MPD'� 

 (77) 

!9̜E wi :�öǰƌɈ9̿Ⱦ P 5Õ�9��� i 59˵̶I�ƍ̾ʊĹ768L03ȡ

Š%D'�ƍ̾ʊĹ9˕ŠǛȧ8:Ȉ�7Ǜȧ��ND'%�ƫʠ�ɟ7ïɏ�ɔ�MPOņģ

H�ND'�!!4: P 5Õ�9��� i 59˵̶SH58ȡŠ'OǛȧ81�3ˑˠ%D'� 

 

Ú 114 p��&Ő&)ƳǕ 

ĺ 114 (a) 8��3���9§ʀȾ9ÅʫS+P,P P0, P1 5'O5��!9°ȾS̋Oɣʥ

O

z

x B1(t) PM1��

B0(t) PM0��

u(t)
z

xO

w0

w1

u(t) = w0B0(t)M
�1
0 P+ w1B1(t)M

�1
1 P

u(t) =
n�1X

i=0

wiBi(t)M
�1
i P

n�1X

i=0

wi = 1, wi � 0

P0

P1

P0

P1

P

P

t

t >1d

d

(a) 点とボーンの軸との距離 (b) 点とボーンの端点との距離
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5ÀƢ9Ⱦ P 59˵̶ d :�ȑƅ8LNȞGO!5�4�D'� 

 (78) 

ĺ 114 (b) 9L�8Ⱦ P �ʥó P0P1 9̠ɣǛĦ87�5�:�d 8:���9 P 8̃�B

�9ʀȾ59˵̶Sɔ�D'�%-�03�d : t 9Ø8LNņģó�%3ȞGD'� 

 (79) 

!!4 t S [0, 1] 9ʊĹ4b��� (t < 0 7M t = 0, t > 1 7M t = 1) 'P;�!9ņģó�

:¤ˊ87ND'�GLSL 9ʚÊE̪Ǔ clamp(x, min, max) Sɔ�P;�!P: clamp(t, 0, 1) 

4ȞGO!5�4�D'� 

!9˵̶ d SH58�!9���8LO̜E wi Sȑƅ8LNȞGD'� 

 (80) 

d 8 1 SĄ�3�O9:�(…) ê� 0 87M7�L�8'O-G4'�!9ƽǓ c 8: 16 

I 64 769ØSɔ�D'�c �Œ��B6�̿Ⱦ P �̶P-����Mě�Oƍ̾�ƞȽ8

ū#�7ND'� Ǜ�ˉǓ9����M9˵̶�BCʅ%�ņģ8:�+PM9ƍ̾�ƻƱ'

OÅʫ8̿Ⱦ�ɶć%D'� 

7��wi : (77) ƅ9ǵ¿Sȶ-'Ƙˊ��ND'��P �ĤȑƄȉ4˄#P3�N��1�

Bi(t)Mi
-1P 9 w ˊʔ� 1 4�P;�(76) ƅ8L03 u(t) 9 w ˊʔ: wi 9ʣİ87ND'�

%-�03�u(t) 9šƄȉ8��3 wi : (77) ƅ9ǵ¿Sȶ-%D'� 

 (81) 

" RC�Yk�K{t 

��usbl���vW�cSšˆ%-jZ�q��c��9ÌS»£8ɲ%D'�£ʥ̚�

̜E wi 8ɤƋ%D'� 

#version*150*core*
in*vec4*position;* //*Ő)�Ƌǡ��G}þŀǢ*
uniform*mat4*modelViewMatrix;* //*v^}gx�äğƒ³*
uniform*mat4*projectionMatrix;* //*ĖĄäğƒ³*
*
//*p��)^�X*
const*int*MAXBONES*=*8;*
uniform*int*numberOfBones;* //*p��)ģ*
uniform*vec4*p0[MAXBONES];* //*p��)Ĺ¥)�Ƌ*(��}`þŀ)*
uniform*vec4*p1[MAXBONES];* //*p��)¦Ŷ)�Ƌ*(��}`þŀ)*
uniform*mat4*blendMatrix[MAXBONES];* //*Bi***inverse(Mi)*(CPU%Ƣź�$��)*
const*float*exponent*=*K16.0;* //*Ǉ0)ěģ*
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*
void*main()*
{*
**vec4*p*=*modelViewMatrix***position,*u*=*vec4(0.0);*
**for*(int*i*=*0;*i*<*numberOfBones;*++i)*
**{*
****vec4*v1*=*p1[i]*–*p0[i],*v2*=*p*–*p0[i];*
****float*l*=*dot(v1,*v1);*
****if*(l*>*0.0)*v2*K=*v1***clamp(dot(v1,*v2)*/*l,*0.0,*1.0);**//*v2*–*v1*t*
****u*+=*pow(length(v2)*+*1.0,*exponent)***blendMatrix[i]***p;*//*Ǉ0��Ö*
**}*
**gl_Position*=*projectionMatrix***u;*
}*

" ƃ0ƹ0ǎģ 

´ĶǇɲ%-jZ�q9o�l��c��4:�»£9ʚÊE̪ǓSË03�D'� 

sin(x), cos(x) 

¡ː̪Ǔ, x (radian) 9ȔƇ�ÉƇ 

pow(x, y) 

ƽǓ̪Ǔ, xy 

mix(v1, v2, t) 

v1 5 v2 S t 4țÌ̛ó�v1 * (1 - t) + v2 * t 

dot(v1, v2) 

�bw� v1, v2 9êɺ�Őɺ: cross(v1, v2) 

length(v) 

v 9ʞŦØ̥͑# 

clamp(v, min, max) 

b����v < min 7M min, v > max 7M max, +P»Ő: v 


