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¥¥Lasttime -
Two methods

forhpnhngmrmds.me/hod#l-:Given coordinator of

vertices & a triangulation . .

Compute normals of triangles , average
normals of

triangles to estimate normal vectors at

vertices .

€¥⇒•

When rendering - we
will

average
( like smooth shading)

normals from Vertices to the get normals at pixels
in the interior of the triangle . (Phong interpolations

or Phong shading)



Methodltih : Parametric Surfaces. 4. ✓ c-R

*un-aan.at 4¥ ;surface
a
vector

ñ(nil - normal at the _

*he punt this .

Let -ntnM=}É×¥v=%×% v↑%I=£
or ñluir) = .
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Exawpte Paraboloid
×

Y
= ✗2+22 .

✗ and 2 are the parameters
line .

instead of being called a,v )

§ /×, 2) = < ×
,
✗2+22
,
27
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,
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É= 4 2x
,
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Answer is .at#AMkPorameAnzaIr=E-zr-,
0 - angle
around ✗ -9×9

A- afoul-4×1

( i. e. in terms of a. ✓I _ f- ( r, f) = < rsinc, v2
,

redo >

Be careful about the sign .



Methodist Level Set definition of a a-face
.

Let hlxiyiz) be a scalar -valued function

the surface of = { < ✗ ix. 27 : hlx,y, -4--03.
↑ñ = 2*1×1%27

se:
Let ñ(✗xD ≥ 7h = (¥ , ¥ , 2¥ > h=o

- the gradient of h .

Exanpte Paraboloid :

y = ✗2+2? Can be expressed

{cxiy ,2) : Y - ✗2-2^2=0} h /✗in) = y - x2- Ei .

Ñ(✗,y, 2) = (
- 2x

,
I
,
-22 >

.

← Tn is a funding

✗1%2 In general.

Watch out for sign .

In any method
#may need to reversed.



Portal derivatives
-

can
be calculated ¥when there is a

mathematic fanctn

-otherwise use a numerical approximates .



Excerpta Ellipsoid * +4×2+-22--4 721

Squashed me sphere
,

4=-1

{ <✗14,27 : * +442+22-4--0 }

7h = ( 2x
,
8y, 227

- will normal doth

ell.psiond.at <✗iy,z>
-

Ñl✗,y, 29 as a function of ×,y,z

-91rem Xii is on the

ellipsoid .



Matt:

s"&÷ⁿᵈÉ%rEñslope -11s
Top
Heo

¥⇒É=< rcs.no, "radius
'

roses y=g /r )
2N

Rotate g
around the y-axis , generates a surface

of rotation

Pa f(✓A) = 2 v. since
, g
(r)
,
✓ ' cos⊖ >

levelsuvfaceform-shlxix.DE y
-

g /Fist)

shutcutmethod-sk.pe is s=gYr)
A vector perpendicular (normal) is < s

,
-1,8 (In r )plane

or - better perhaps e-s
,
I >

When rotate around y-axis - normals are <- s- sing 1
,
- seos 8>



±÷?¥ⁿᵗ→
:

MIS)

I

& slope 42

±¥É
" "
"
"

:-p.mtj
FETID

<¥ its > is a nut
is a unitHh normal

normal

or ( 1,1) is normal
or < 2,17 is normal

M /1) does not yield < 2. I >

M does not correctly transform hormones
.

Instead: (M
- 'JT = IM 'T ' is used to transform normals.



Theory If it is normal to surface L at point I

tend M is a 3×3 matrix for a linear transformed-

then (m-YT.it is normal to the surface Mtd) at ME .

(same welds for M * the linear partof affine transformations

Pᵗ : ¥Mind
M✗m¥MlH is tangent

f- tangent to tr Mlt) atmx
dad %

vi.JEET
su need to show : (M-475 • ME ⇒ if riot =o
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LABIA
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bi assunbpti-
QED.



phenglijhtmg.mn , normal " r-
direction of

Point light *.⇒
•
newer

perfect
soccerce→ reflector .

:Éi
Surface

I
,
Ñ ,ñ -unit

vectors - light direction
normal vector

view director

Ambient light
-

coming from all directions
reflects in all director

Diffuse light -

coming from a point light source

reflecting equate /natldirector

specular light - coming froma point light, reflecting more-or-less
tnlrror like '




