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gIMatrix.js Copyright

glMatrix.js — High performance matrix and vector
operations for WebGL
version 0.9.6

Copyright (c) 2011 Brandon Jones

This software is provided ’'as—is ', without any express or
implied

warranty. In no event will the authors be held liable for
any damages

arising from the use of this software.

Permission is granted to anyone to use this software for
any purpose,

including commercial applications, and to alter it and
redistribute it

freely , subject to the following restrictions:
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vec3, vec4, mat3, mat4, quat4

OO0 00000 Float32Array
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glMatrix 0 00O

gIMatrix 0 O O

vec3.{create/set/add/subtract/negate/scale/normalize/cross/length/
dot/direction/lerp/str}

mat3.{create/set/identity/transpose/toMat4 /str}

mat4.{create/set/identity/transpose/determinant/inverse/
toRotationMat/toMat3/tolnverseMat3/multiply/multiplyVec3/
multiplyVec4 /translate/scale/rotate/rotateX /rotateY /rotateZ /
frustum /perspective/ortho /lookAt /str}

quat4.{create/set/calculateW /inverse/length /normalize /multiply/
multiplyVec3/toMat3/toMat4/slerp/str}
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OO glMatrix_exercise_00.html

<IDOCTYPE HTML>

<html lang="en">

<head>

<title >gIMatrix Exercise </title >

<meta charset="utf-8">

<script type="text/javascript” src="glMatrix.js"></script>
<script type="text/javascript’>

function test000() {
console.log("——————— [test000}——————— ")
var v0l = vec3.create([1.0, 0.0, 0.0]);
var v02 = vec3.create([0.0, 1.0, 0.0]
vec3.add(v01l,v02);
console.log("v0l =" + vec3.str(v0
console.log("v02 =" + vec3.str(v0
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glMatrix 0 00O

test001();

}

function test001() {
var v0l = vec3.create([1.0, 0.0, 0.0]);
var v02 = vec3.create([0.0, 1.0, 0.0]);
var v03 = vec3.create();
v03 = vec3.add(v0l,v02);
console . log ("——————— [test0O01}——————— ")
console.log("v0l =" 4 vec3.str(v0l));
console.log("v02 =" 4 vec3.str(v02));
console.log("v03 =" + vec3.str(v03));
test002();

}
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function test002() {

var v0l = vec3.create([1.0, 0.0, 0.0]);
var v02 = vec3.create ([0.0, 1.0, 0.0]);
var v03 = vec3.create();
vec3.add(v0l,v02,v03);
console.log("—————— [test002}——————— ")
console.log("v0l =" 4 vec3.str(v01l));
console.log("v02 =" 4 vec3.str(v02));
console.log("v03 =" 4 vec3.str(v03));

}

</script>

</head>
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vec3.add(v01, v02); // v01 + v02 = v01
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ugbogobogboaaboo
v03 = vec3.add(v01, v02); // v01 + v02 = vO01 & v03
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goddodobooooobooooooooooo
vec3.add(v01, v02, v03); // v01 4+ v02 = v03
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glMatrix_exercise_01.html

W LAFIRELYF IS
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———-[test dot product]--———
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oooogon
glMatrix_exercise_01.html

var v01 = vec3.create([1.0, 2.0, 3.0]);
var v02 = vec3.create([1.0, 1.0, -1.0]);
var ans = vec3.dot(v01, v02); // ans =0

Kageyama (Kobe Univ. Visualization 2013.06.04 16 / 62
gey:



glMatrix 0 00O

Ooo0o00doo (a)
glMatrix_exercise_01.html

var v01 = vec3.create([1.0, 0.0, 0.0]);
var v02 = vec3.create([0.0, 1.0, 0.0]);
var v03 = vec3.create();

v03 = vec3.cross(v01, v02); //v010000000=v030
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OoOo0O0OdOog (b)
glMatrix_exercise_01.html

var v01 = vec3.create([1.0, 0.0, 0.0]);

var v02 = vec3.create([0.0, 1.0, 0.0]);

var v03 = vec3.create();

vec3.cross(v01, v02, v03); //v0100000000
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0o o1

O00O0O0o0oo (a)
glMatrix_exercise_02.html

oboo1000o

var v01 = vec3.create([3.0, 4.0, 0.0]);
vec3.normalize(v01);
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O0o0OoOoooo (b)
glMatrix_exercise_02.html

var v01 = vec3.create([3.0, 4.0, 0.0]);

var v02 = vec3.create();

vec3.normalize(v01, v02);
//v01000000000vo20000
//v0100000000
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glMatrix_exercise_03.html

var v01 = vec3.create([3.0, 4.0, 12.0]);
var amp = vec3.length(v01);
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0o o1

ooobooood
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create();

vec3.set(v01,v02)
//v010300000v020000000
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0o o1

000000000 (a)
glMatrix_exercise_03.html

vec3.negate(v01);
//v010000000
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0o o1

Ooooooooo (b)
glMatrix_exercise_03.html

var v01 = vec3.create([3.0, 4.0, .0]);

var v02 = vec3.create();

vec3.negate(v01, v02);
//v010000000000v020000
//v010000000
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glMatrix_exercise_03.html

add0 OO

vec3.add = vec3.subtract
ooooooo

add 0000 30000000000
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0o o1

O00O0O00ooo (a)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var s = 0.1;

vec3.scale(v01, s);
//v010s00000
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Ooooooooo (b)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create();

var s = 0.1;

vec3.scale(v01, s, v02);
//v010 s000000v020000
//v01000000
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0o o1

O0000000D0Do0o0ooooo (a)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create([1.0, 2.0, -2.0]);

vec3.direction(v01, v02);
//0v01000v0200000000000000O0v010000
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0o o1

O0D0000Oooooooooo (b)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create([1.0, 2.0, -2.0]);

var v03 = vec3.create();

vec3.direction(v01, v02, v03);
//0v01000v0200000000000000v030000
//v01000000
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0o o1

O00O0O0o0oo (a)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create([1.0, 2.0, -2.0]);

var s = 0.6;

vec3.lerp(v01, v02, s);
//0v0100v200000000 sO0000000O0O0ODOOO
//000v010000
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0o o1

O0o0OoOoooo (b)
glMatrix_exercise_03.html

var v01 = vec3.create([1.0, 2.0, 3.0]);

var v02 = vec3.create([1.0, 2.0, -2.0]);

var v03 = vec3.create();

var s = 0.6;

vec3.lerp(v01, v02, s, v03);
//0v0100v0200000000 sO000000OOODOOO
//000v030000v01000000
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x40 000
glMatrix_exercise_04.html

0 000 fvar m01 = mat4.create(|
1.0, 0.0, 0.0, 0.0, // 1st column
0.0, 1.0, 0.0, 0.0, // 2nd column
0.0, 0.0, 1.0, 0.0, // 3rd column

0.0, 0.0, 0.0, 1.0 // 4th column

1)

‘O0D0DO00D00DO0000000
Kageyama (Kobe Univ.) Visualization 2013.06.04

34 / 62



0o o1

x40 Ooooog
glMatrix_exercise_04.html

ugoooobooobobooooooa
var m01 = mat4.create();

mat4.identity(m01);
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0o o1

00 (a)
glMatrix_exercise_04.html

var m01 = mat4.create(]
1.0, 1.0, 1.0, 1.0, // 1st column
0.0, 1.0, 1.0, 1.0, // 2nd column
0.0, 0.0, 1.0, 1.0, // 3rd column
0.0, 0.0, 0.0, 1.0 // 4th column
D
mat4.transpose(m01);
// m01O0O0

Kageyama (Kobe Univ.) Visualization 2013.06.04
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0o o1

00 (b)
glMatrix_exercise_04.html

var m01 = mat4.create([
1.0, 1.0, 1.0, 1.0, // 1st column
0.0, 1.0, 1.0, 1.0, // 2nd column
0.0, 0.0, 1.0, 1.0, // 3rd column
0.0, 0.0, 0.0, 1.0 // 4th column
)
var m02 = mat4.create();
mat4.transpose(m01,m02);
// mOlOOOO mO2O0000Om01OO0O0O0OO
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HEN

ubobooobooobobooboobooboon

mat4.create(|

a00,
al1,
a02,
a03,

)k

Kageyama

al0, a20, 230, // 0 10
all, a21,a31, // O 20
al2, a22,a32, // 0 30
al3, a23,a33 // 0 40
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0o o1

goooon

var m03 = mat4.multiply(m01, m02)
U0m01lO000 m2O0000000 mO30000
U0 m01O0000000=m030
OO0molOooonooooooog
mat4.multiply(m01, m02, m03)

googd
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ood
glMatrix_exercise_04.html

var m01 = mat4.create(]
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column

1)
console.log(" det(m01) =" + mat4.determinant(m01)); // =-2
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0o o1

000 (a)
glMatrix_exercise_04.html

var m01 = mat4.create(]
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column
Di

mat4.inverse(m01);

molODOOD0OO00O0DbOoboooDO
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0o o1

Oo0 (b)
glMatrix_exercise_04.html

var m01 = mat4.create(]
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column
i

var m02 = mat4.inverse(m01);

molODOOD00D0O0D0O0DO0bO0ODOm2000DbD0O00ODOO
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0o o1

000 (c)
glMatrix_exercise_04.html

var m01 = mat4.create([
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column
Di

var m02 = mat4.create();

mat4.inverse(m01,m02); //m01000000000mO200000
var m03 = mat4.create(); mat4.multiply(m01,m02,m03) // m010 0O
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3x300 4x40 00 (a)
glMatrix_exercise_05.html

var m01 = mat3.create(]
1.0, 2.0, 3.0, // 1st column
0.0, 1.0, 2.0, // 2nd column
0.0, 0.0, 1.0 // 3rd column
);

var m02 = mat3.toMat4(m01);
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0o o1

3x300 4x40 00 (b)
glMatrix_exercise_05.html

b0 30300000b0000bogogogonu4b0 4000 100D
gooobobOoD

var m01 = mat3.create([
1.0, 2.0, 3.0, // 1st column
0.0, 1.0, 2.0, // 2nd column
0.0, 0.0, 1.0 // 3rd column
)
var m02 = mat4.create();
mat3.toMat4(m01,m02)
// mol =[1, 2, 3,

1
// mo2 = [1, 2, 3, ,0,0,1,0,0,0,0,1]

Kageyama (Kobe Univ.) Visualization 2013.06.04 45 / 62



0o o1

x40 0 3x3000 (a)
glMatrix_exercise_05.html

U000 3x30ogooogg

var m01 = mat4.create([
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column
Di

var m02 = mat4.toMat3(m01);

//mol=11,1,21,21,2 2

2,2,0,2 3,30 3,4 4
//mo2=11,1,221,20,2,

0
3]
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4x40 0 3x3000 (b)
glMatrix_exercise_05.html

Ub03x30pouooogg

var m01 = mat4.create(]
1.0, 1.0, 2.0, 1.0, // 1st column
2.0, 1.0, 2.0, 2.0, // 2nd column
0.0, 2.0, 3.0, 3.0, // 3rd column
0.0, 3.0, 4.0, 4.0 // 4th column
Di

var m02 = mat4.create();

mat4.toMat3(m01, m02);

// m0l =1, ,1,2,2,0,23,3,0,3, 4, 4]
// m02 = [, . 2,2, ,2,0, ,3]
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mat3.set()
0000 vec3.set() DO O
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0o o1

gbooooooooooooooogoooooooooboobong
oooooooooonodg

mat4.operator(src_and_dest, param)
dest = mat4.operator(src_and_dest, param)

mat4.operator(src, param, dest)

000000 multiplyVec3 O
mat4.multiplyVec3(param, src_and_dest);
mat4.multiplyVec3(param, src, dest);
gooooooooon
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4x40 00 vec30 0 (a)
glMatrix_exercise_05.html

var M = mat4.create(]

1.0, 0.0, 0.0, 0.0,

2.0, 0.0, 1.0, 0.0,

3.0, 1.0, 0.0, 0.0,

4.0, 0.0, 0.0, 1.0

Di

var v01 = vec3.create([1, 0, 0]);
//[1,0,0,1]000 vecd0 000000000000

mat4.multiplyVec3(M,v01); //O00000 vecd0OO 400000000
//v01 =[5, 0, 0]
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4x40 00 vec30 O (b)
glMatrix_exercise_05.html

var m01 = mat4.create();
mat4.identity(m01);

var v01 = vec3.create([1.0, 0.0, 0.0]);
var v02 = vec3.create();

mat4.multiplyVec3(m01, v01, v02);
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0o o1

z00000000O0O0O0bODbOOn
glMatrix_exercise_05.html

var M = mat4.create(|
1.0, 0.0, 0.0, 0.0, // rotate
0.0, 0.0, 1.0, 0.0, // around
0.0,-1.0, 0.0, 0.0, // x-axis
0.0, 0.0, 0.0, 1.0 // for 90 deg.
Di
var angle = Math.P1/2;
var N = mat4.create();
mat4.rotateZ(M, angle, N); // N = MR (not RM)
var v01 = vec3.create([1,0,0]);
mat4.multiplyVec3(N, v01);  // v01l = [0, 0, 1]
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0o o1

gooooo

matd.rotateX()Ox O O OO O0ODOOOOOO
mat4.rotateY()OyO O OOOOOQOOooOO
matd.rotate()J 0O 000000000 OO0OOOO
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0o o1

Doooobobooooog
glMatrix_exercise_05.html

var M = mat4.create(|
1.0, 0.0, 0.0, 0.0, // rotate
0.0, 0.0, 1.0, 0.0, // around
0.0,-1.0, 0.0, 0.0, // x-axis
0.0, 0.0, 0.0, 1.0 // for 90 deg.
Di
var transv = vec3.create([0,1,0]); // translate iny
var N = mat4.create();
mat4.translate(M, transv, N); // N=MT
var v01 = vec3.create([1,0,0]);
mat4.multiplyVec3(N, v01); // v0l =[1, 0, 1]
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0o o1

gooobod

e JOODOODODOOOODOODODODOOODODOODOUODOODODOD
e JO0O0OO0OODOODOODODODODODOODODODOODODOOD
e JOUOOOUDUDLDODGgMatrixjsUOODOO

mat4.frustum(left, right, bottom, top, near, far, dest);
mat4.perspective(fovy, aspect, near, far, dest);
mat4.ortho(left, right, bottom, top, near, far, dest);
mat4.lookAt(eye, center, up, dest);
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0o o1

oooobod

mat4.tolnverseMat30 00 3x3000000000000000O000O0O
oooooo

matd.scaled OO0 vec30O0OODOOOOOOOOO0O
quaté*040000
{vec3,vecd,mat3,mat4,quatd} str0 0000000
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glMatrix, 3
glMatrix:add, 12, 27
glMatrix:create, 16
gIMatrix:cross, 17
gIMatrix:determinant, 40
gIMatrix:direction, 30
glMatrix:dot, 16
glMatrix:frustum, 55
glMatrix:identity, 35
gIMatrix:inverse, 41
gIMatrix:lerp, 32
glMatrix:lookAt, 55
gl Miateixmudtiphy,) 39

HEN

gIMatrix:multiplyVec3, 51
glMatrix:negate, 25
glMatrix:normalize, 21, 23
glMatrix:ortho, 55
glMatrix:perspective, 55
glMatrix:rotateZ, 52
glMatrix:scale, 28, 56
glMatrix:set, 24, 48
gIMatrix:tolnverseMat3, 56
gIlMatrix:toMat4, 44
glMatrix:translate, 54
glMatrix:transpose, 36
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