[ 4o ¢
(W/ 7

e

Phong Lighting Model

AN ‘7‘

B Lot EnED cRl)

mbimf

SWo;e we woal meth @Q ye}lnw‘d&'o/

0.2 .0.(‘ / Y4 n

o.’; go.f] + Lz J% Z@ 'Z>

0. 0 y
(‘L/_g 2}"{0/(_ R'z 2 0/ 1-<.,

>
enfure. RV =20, e,

.’, bas’.‘c du-wf a[ Pﬁan] i”fszmff/lm
1
Web&l

Ir
5

5.

*HF]

é/ . f“ﬁk: l(a} kd

‘f T Ay,
| lt)(a/' vy o

<0’\L édlm(g

)/
117/\”? \Ia, IL_‘ i’f’-?l
b kf

en:N L RV

Q MA i§ h’\ﬂ' [D‘DJ/ Lﬂ“{‘\zawl\i‘_

Vi on A A:nJszJ gﬂ'\gf‘c?

& W it (010‘” o fe k)(‘a,;-hTL(')L 10&)@/ on a (erdera) (,ﬂwg ?

Mfﬁ‘r[o

Otwr . NiLZo,  pul //4 A
When ,:Kovzo ™ " W
L N-L= 1

R R-V-)

—

0.12 5. rof%
L= 0,"1 yob ]+ o(;]
o 0 Lo

122
o

(lamp & 1

= |}




/7) L and Il_ ’
Q Whh .4/0/\1; Wwe (ee ltp/z\ glov Jrﬁv[c, \ '”Um,,«/ﬂ -c}
( w T‘yy low s ¢ Tef é/%l(

] [ﬁ e 3]

o WM wouu he ceen with o re{? Ligh#? ,VC//“/ sufates “”fdA be
K-V
HERET (e 5
A Do jpﬁ(../ldl‘ hg\q‘ ’Mj have the plow ,_,,Ll/f.}li o The the Su e A ?
% Uf(/a/{// ﬁll &/04/ 0['_/32—*

e R ; _ ,
< (aﬂ'w Vse k!,,_[’]
/

}-J

7%/



Nﬂa/ N; L, R} 4
& \/\A\d iS 1’/41 ,'g/uie.-’c(j @'OJ/‘ {o/' pokAT p} A {'ham/m ‘be{aw?

\// L » ( v - ,,\\): _N_. - __'_ <-2}t?,"2>

5

ooy YR Rewan g e cigg
El P (000) A -

\’.‘ , de 1 L — £ - _L_<.1000
= -
/, Z V':‘. Peyc “"o = <010, 19>

A _ ’
Q? {"?“"’j Cuphting dave ia Vey v ,< 912
—_ / \A -~ 2 — fee
L= \C( R=3 ] (NL)-L ( M('f>
- < 0,0, ;>
N,L - _J\[_E’ ~ d 7 6
TE—V‘ =1




Y s

M! A9 L\u\: \N \,x )
- m -y v
. ¢ |
ohe  WOI
Y -b:0t 0L =w'0T="T=P[="TL0="4'L0 ="y 'eH ="y o10Um

/ WA Y)Y A (T N)PIPY + o1y =T ‘o
- 35 8&\@\@ v sy ‘[opow uoljeUTUN[[l SUOYJ oY) SWNSSY T JO UOIIOUN]
© SB 9U90S SUIMO[[O] S} I0] UOIIRUIWN([T [RJ0) pue ‘Ie[noads ‘osnyip ‘pusiqure oyl yoIeqg



?&?A with a guvek § F&?@‘ \@iev

UBC
Shader Overview
CPU slow; synchronization issues
@ \
\4
GPU :%d ” textures
S«LL—\@(?#?,AQ Srfue iafs «_\
fioj &tor Makip .
uniforms ?E_g.v. uniforms samplers
>
_ﬁ?S\*Qﬁ h v ? | h h
attributes | yertex ,| clipping, varying N fragment
t 4 shader |, . ..., |rasterization g shader m
“Ww?.exm \l/ﬂuﬁ .&.srimm& zﬁaf\ gl_FragColor
._ Rté. “ nFeuld N\Q
(o124

lT;:\m 3%@ § of \KJ%&QW
touf recdsrs Nel 4

Taha + ki (L) T KR

) ?V_,WK\.Q a snady,
{f a w\@ - w&? &\9\*

/

Q?@:\_m ill

[-@ \gﬁ.m

-/

vaitadion



THREE.JS Built-in uniforms and attributes for GL_SL shaders

VERTEX SHADER

uniform mat4 modelMatrix; // = object.matrixWorld
uniform mat4 modelViewMatrix; // camera.matrixWorldInverse * object.matrixWorld

uniform mat4 projectionMatrix; // = camera.projectionMatrix

uniform mat4 viewMatrix; // = camera.matrixWorldInverse

uniform mat3 normalMatrix; // = inverse transpose of modelViewMatrix
uniform vec3 cameraPosition; // = camera position in world space
attribute vec3 position; // vertex position

attribute vec3 normal; // vertex normal

attribute vec2 uv; // texture coordinate

attribute vec2 uv2; // texture coordinate

The vertex shader should always output:

- gl Position This is a vecd4 that gives the vertex coord after projection
- any "varying" variables you wish to have interpolated and passed on to the fragment

shader

Note that you can therefore calculate the position of a vertex in the vertex shader by
either:

gl _Position = projectionMatrix * modelViewMatrix * vec4( position, 1.0 );
gl Position projectionMatrix * viewMatrix * modelMatrix * vecd( position, 1.0 });

]

FRAGMENT SHADER

uniform mat4 viewMatrix; // = camera.matrixWorldInverse
uniform vec3 cameraPosition; // camera position in world space

The fragment shader should also declare any "varying" variables that it will receive as
input

The fragment shader should always output:
- gl FragColor This is a vec4 that describes the desired "fragment" or pixel color



