Modeling — Polymeshes

 object type — THREE .Mesh
all faces are triangles

* geometry type — THREE.BufferGeometry
note that this is correct in the code examples in the book but not
in the text itself!
order according to the counterclockwise-from-the-outside
convention
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Modeling — Polymeshes

¢ lighting (MeshLambertMaterial, MeshPhongMaterial)
requires normals
flat shading only needs face normals
smooth shading requires vertex normals

« geom.computeVertexNormals();

for a basic polymesh, computes face normals
« each vertex belongs to one face and gets the normal for that face
* to use smooth shading, manually set the normal attribute

for an indexed face set, computes vertex normals
« vertices are not duplicated, and normal is set to the average of the face
normals the vertex belongs to
« to handle creases on an otherwise smooth surface, duplicate those
vertices in the geometry
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V4=(0,1,0)

Modeling — Polymeshes

Vi=(1,0-1)

let pyramidVertices = new Float32Array( [ V3=(1,0,1) V0=(1,0,1)
// Data for the pyramidGeom "position” attribute.
J// Contains the x,y,z coordinates for the vertices.
// Each group of three numbers is a vertex; | i :
71 each grou ertices is one face. - baSlQ representation — no
-1,8,-1, 1,8,-1, // First triangle in the base.
HE=ily // Second triangle in the base. face indices
/1 Front face. T
) s e suitable for a polyhedron
., // Back face. )
|, hed e 10 /7 Left face. + index face set
let pyramidGeon = new THREE.BufferGeometry(); representation
pyramidGeom.setAttribute("position”, .
new THREE.BufferAttribute(pyranidVertices,3) ); a vertex index references

all of the data for the

pyramidVertices = new Float32Array( [ "
1,0, 1, // vertex number © vertex — coordinates,
1, 8, -1, // vertex number 1
-1, 0, -1, // vertex number 2 normal, color, etc
S o T O suitable when mesh
, 1, /7 vertex nunber 4 :
1); approximates a smooth
pyranidFaceIndexhrray = surface
3,2, 1, // First triangle in the base.
3, 1, 0, // Second Triangle in the base. « set a material to have the
» 0, 4, fi .
R same color for all faces
1, 2, 4, // Back face.
2,3, 4 // Left face. pyramid = new THREE.Mesh(

I pyranidseo,
new THREE.MeshLambertMaterial({ color: "yellow" })

pyramidGeom = new THREE.BufferGeometry();
pyranidGeom. setAttribute("position”,

new THREE.BufferAttribute(pyramidvertices,3) );
pyranidGeom. setIndex( pyramidFaceIndexArray ); @

Modeling — Polymeshes

* there are multiple options for assigning colors/materials to
polymeshes

one material for the entire mesh

pyramid - new THREE.Mesh(
pyramidGeon,
new THREE.MeshLambertMaterial({ color: "yellow' })
]

different materials for each face
different colors for each vertex
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Mode]ing = Po|ymeshes for the basic representation

« different materials can be assigned to different faces
define groups of vertices within the Buf ferGeometry and assign
a material index to each
specify an array of materials when creating the mesh

let pyramld\dert;;e; : n;"w Ft:at}?Arr?;({, [ - . first vertex in group
ata for the pyramidGeom "position” attribute. " .
// Contains the x,y,z coordinates for the vertices. (index in vertex array / 3)
/7 Each group of three numbers is a vertex; P
// each group of three vertices is one face. number of vertices in group
1,0,1, -1,0,-1, 1,6,-1, // First triangle in the base. (number of faces in group x 3)
1,6,1, 1,0,-1, 1,6,1, // Second triangle in the base. index i
1,6,1, 1,0,1, 0,1,8, // Front face. index in
1,8,1, 1,8,-1, 0,1,8, // Right face. / material array
1,6,-1, -1,0,-1, 0,1,0, // Back face.
Sl Bhey A, L0 gy Lo e pyramidGeom.addGroup(8,6,8); // The base (2 triangles)
E . pyranidéeon.addGroup(6,3,1); // Front face
});t,E;;{;gg;;fg:A;t";;ng'(‘EgagggggﬁmtW*’r pyranidGeon. addGroup(9.3.2); // Right face.
new THREE Buf ferAttribute(pyranidVertices,3) ;| PYranidéeon.addGroupi12,3,3); // Back face.
pyramidGeon.addGroup(15,3,4); // Left face.

pyramidMaterialArray- [

// Array of materials, for use as pyramids’s material.
new THREE.MeshLambertMaterial( { color: exffffff } ),
new THREE.MeshLambertMaterial( { color: ex99ffff } ),
new THREE.MeshLambertMaterial( { color: exffoaff } ),
new THREE.MeshLambertMaterial( { color: exffff9g } ),
new THREE.MeshLambertMaterial( { color: exff999g } )

1

for the indexed face set

Modeling — Polymeshes representation

« different materials can be assigned to different faces
define groups of vertices within the BufferGeometry and assign
a material index to each
specify an array of materials when creating the mesh

pyramidVertices = new Float32Array( [ first vertex in group
1, 8, 1, // vertex number 0 1 N . " .
T8 2 e e 1 (index in vertex array if basic representation
-1, @, -1, // vertex number 2 was used/3)  number of vertices in group

-1, 8, 1, // vertex number 3 .
BY & o oo 5 (number of faces in group x 3)
1 index in
pyramidFaceIndexArray = [ / material array

3, 2, 1, // First triangle in the base.

3,1, 0, // Second Triangle in the base. pyramidGeon. addGroup(0,6,8); // The base (2 triangles)
3,0, 4, // Front face. pyranidGeon.addGroup(6,3,1); // Front face.
8, 1, 4, // Right face. pyramidGeon.addGroup(9,3,2); // Right face.
1,2, 4, // Back face. pyramidGeon.addGroup(12,3,3); // Back face.
] 2,3, 4 // Left face. pyramidGeon.addGroup(15,3,4); // Left face.
ramidvaterialarray= [
pyramidGeom - new THREE.BufferGeometry(); py 1 Arrayynf materials, for use as pyramids's material.
Wa"'ldﬁeﬂ'"-Sﬂ“‘ﬁgﬁ:;& gﬂ;;gg't'{mm{ ramidvert new THREE.MeshLambertMaterial( { color: exffffff } ),
e r;mdFa(EI“dm”apyll new THREE.MeshLambertMaterial( { color: exeoffff } ),
Py 4 o 8 new THREE.MeshLambertMaterial( { color: exffooff } ),

new THREE.MeshLambertMaterial( { color: exffff9g } ),

pyramid = new THREE.Mesh( pyramidGeom, pyramidMaterialArray )
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Modeling — Polymeshes

« different materials can be assigned to different faces
BoxGeometry comes with material indexes already assigned (in
the order +x, -, +y, -y, +z, -z)

const cubeMaterialArray = [ // Array of materials, for use
// Note: polygonOffset is used here to allow
new THREE.MeshLambertMaterial( { coler: "red” Y. // +x face
new THREE.MeshLambertMaterial( { color: " 1. /I -x face
new THREE.MeshLambertMaterial( { color: Y, /7 +y face
new THREE.MeshLambertMaterial( { color: "magenta” Y ), 7/ -y face
new THREE.MeshLambertMaterial( { color: "yellow" Y )., /f +z face
new THREE.MeshLambertMaterial( { color: "blue" 1) // -z face
IH

let cubeGeom = new THREE.BoxGeometry(2,2,2);
cube = new THREE.Mesh( cubeGeom, cubeMaterialArray );
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new THREE.MeshLambertMaterial( { color: 8xff993g } )

pyramid = new THREE.Mesh( pyramidGeom, pyramidMaterialArray
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Modeling — Polymeshes

« different colors can be assigned to different vertices
set color attribute for geometry
set vertexColors property in the material to true

pyramidGeom.setAttribute(
*color”, i :
new THREE.BufferAttribute( new Float32Array([ baSIC representaﬂon
1,1,1, .1,1, 1,1,1, // Base vertices are white )
1,1,1, L1,1, 1,11, vertices can have
1,0,06, 1,0,0, 1,0,0, // Front face vertices are red, B :
e,1,8, ,1,8, ©,1,8, // Right face vertices are green, d!ﬁerem colors in
0,8,1, ©,0,1, ©,8,1, // Back face vertices are blue, different faces, and the
]]’1511,0, 1,1,8, 1,1,8 // Left face vertices are yellow. vertices within one face
DE can have different colors
pyramid = new THREE.Mesh(
pyramidGeom,
new THREE.MeshLambertMaterial ({ X
color: "white", - with vertex colors, the
vertexColors: true . .
1 material color is taken
g as a multiplier for the

specified vertex colors,

this works similarly for an indexed face set . - .
Y so it is typically white

representation — the color buffer has one set of RGB
values per vertex, so each vertex has the same color in
every face it is part of ®




Supplying Texture Coordinates

let pyramidVertices = new Float32Array( [
// Data for the pyramidGeom "position” attribute.
// Contains the x,y,z ceordinates for the vertices.

/4 Each group of three numbers is a vertex;
// each

ree vertices is one face.

1,6,-1, 1,6,-1, // First triangle in the base
1 // Second triangle in the base.

// Front face.

// Right face.

// Back face.

// Left face.

Loading Models

+ mesh definitions can be loaded from a file

GLTF is the preferred format
« extension .gltf or .glb

1);

let pyramidGeom - new THREE.BufferGeometry()| let pyramidUVs = new Float32array(l
pyramidGeom.setAttribute("position”, 8,6, 8,1, 1,1, // uv coords for
new THREE.BufferAttribute(py 0,0, 1,1, 1,0, // uv coords for

0,0, 1,8, 0.5,1, // uv coords for

1,0, 0,8, 8.5,1, // uv coords for

6,0, 1,0, ©.5,1, // uv coords for

1,6, 0,8, 8.5,1 // uv coords for

1;
pyramidGeom.setAttribute("uv",

 three.js has utility functions for loading GLTF and other

first triangle in base.

second triangle in base.

front face. formats

right face. * not part of the three.js core
ack face.

left face

‘import { GLTFLoader } from "addons/loaders/GLTFLoader.js";

texture coordinates are part of Buf ferGeometry
attribute is uv
value is an array of sets of texture coordinates

new THREE.BufferAttribute(pyramiduvs,2) );
<script type="inportnap">
refers | ¢,

to the
import )
map |l

./threejs/three.module.min.js" |
"../threejs/"

« matches the position attribute for the basic mesh representation or the

equivalent for an indexed face set
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Loading Models

loader = new GLTFLoader() ;
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loader.load( url, onLoad, onProgress, onError ); starts the Ioading

+ url — URL for the file to load (local relative path or http://)

+ onlLoad — callback function called when loading is complete

load is asynchronous and returns immediately

function onLoad(data) { // the parameter is the loaded model data

assumes the model

let object = data.scene.children[8]; -

// maybe modify the modeling transformation or material...
scene.add(object); // add the loaded object to our scene
render(); // call render to show the scene with the new object

data — for GLTF files, a three.js Scene

file contains a Mesh
object as the first
child of the Scene
object

a LoadingManager is needed if the GLTF file involves external resources

such as textures

« https://threejs.org/docs/#api/en/loaders/managers/LoadingManager

+ onProgress — callback called periodically during loading

value is undefined if no callback is desired

« onError — callback used if an error occurs



