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When preparing t;ﬁ‘&l scene, g"hi"; and cameras play
a very important role. Both lights and cameras make it
possible to view objects, and see them in a realistic
context. Artistically, they both allow 3D artists to con-
trol the look of their animation with the same creative
control os a live-action cinematographer.
In some ways, the most difficult aspect of using
lights and cameras in Maya is that the possibilities
digital |cinematography

are endless. It is very easy to fly a comera around

without a clear sense of purpose or add too many

lights to o scene. The question is whether or not the
creative decisions support the story being told.
Therefore, it is o0 good idea to consider how live-
action movies make use of camera moves and lighting.

Another challenge for 3D artists is to integrate
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How Lights Work

ight affects the way in which we see the world around us. Light
L defines the shape and form of objects and spaces, while at the
same time, it works at an emotional level by setting mood and
atmosphere. Learning to control light is an important 3D skill.
Cinematographers use light to illuminate the objects in the scene
while supporting the scene’s emotional context. The quality of the light
in a digital shot is equally important, although the rules are different.

REAL WORLD vs. DiGIiTAL CINEMATOGRAPHY

In the real world, light bounces. Light starts from a light source such as
the sun or a lamp and is either bounced or absorbed by all surfaces. An
object appears red because the green and blue light is absorbed while
the red light is reflected. A cinemaotographer sets up lights, then meas-
ures the light levels, which include both direct and indirect light. This
information is used to adjust the exposure settings of the camera.

In Maya, surfaces are illuminated directly by lights. There is no IRERECNG S AnN TN
bounced light coming from other surfaces. This is because CG lighting LBNILE Z0h b ereakad WG
doesn’t bounce. Here, film isn't exposed to light and camera controls ::::rﬂth;:;ﬁj::::u
don't need to be adjusted. Light levels are, therefore, controlled using in the Hypershade. Light
the intensity settings of the lights themselves. ottributes con be edited

using the light's shope node.

IN THE REAL WORLD

The film's exposure to light is con- OH THE COMPUTER

trolled by the comera. The intensity of the lighting

is controlled by the lights.
1 Light is emitted from a source with

o controlloble intensity. Direct
light is hard, while light bounced
from other surfaces is softer.

A From the comera’s point of
view, the renderer somples
a point on o surfoce.

2 Light levels are meos-
ured using o light
meter to determine the
proper exposure set-
tings for the camera.

B From the surface's shading
group, a list of associated
lights is used to determine
which lights should be
factored in.

3 Comero controls such
as F-stop, shutter
angle, exposure time,
and film speed are
set to control how
much light is exposed

€ The light's attributes,
such os intensity, color,
and decay, aore used to

To simulote o bounced light in calculate the illumination

Moyo, you would need to use on the surface.

a secendary light such os an

to the flim: ‘ oreo light or on ambient light.
i
POSITIONING LIGHTS Eye Point
Lights can be positioned using the Show Manipulator Tool. Each light is ioak ot
displayed with an eye point that defines the position of the light Point cycle Index

source and a look at point that defines where the camera is pointing.
Adjusting these points sets the translation and rotation values on
the light’s Transform node.

The line bgtween the eye and look at points defines the light's
direction. Spot, Area, and Directional lights must have their directions
set to work properly, while Ambient and point lights only require an eye
point position.

You can also position a light by selecting the light, then choosing
Panels > Look Through Selected. This lets you use the RAlt key to Dolly,
and Pan the view as if it were o camera. This method often maokes it more
intuitive to position the light and its look at point.

Looking through light
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LIGHT TYPES

Maya has several light types, each of which
illuminates a scene differently. A

typical scene combines a number of different
light types. You can switch between light
types in the Attribute Editor.

E SpoT

Spotlights emit light that
radiates from a point within
a limited cone angle. You can
use this cone angle to limit
the areo receiving light.

x DIRECTIONAL

Directional lights use
parallel rays of light to
illuminate a scene. Shading
Is very uniform without any
hotspots. These rays are
similar to the light of the
sun, which hits the earth
with parallel rays.

% POINT

Point lights emit light in all
directions, radiating from a
single point. This creates an
effect similar to a light
bulb. This light creates
subtle shading effects with
definite hot spots.

# ARERA

Area lights emit light using @
two-dimensional area. The
area light’s icon can be used
to help define the light’s
direction and intensity. A
larger area light has a stronger intensity.

'$' AMBIENT

Ambient lights emit light
uniformly in all directions.
The Ambient Shade attrib-
ute adds positional
behavier. Bump maps are not
visible with ambient light alone.

LIGHT NODES

When a light is created, it is built with two
nodes. The Transform node holds all the
information about the light's position and
orientation. For most light types, Scaling a
light will not change its shape, ar the
effect of its illumination, but it will allow you to change the size of the
light icon to moke it more visible in the workspace. The one exception is
area lights where their intensity is affected by scaling. The Shope node
holds all the information about the light’s illumination. Some of the spot
light attributes can be edited using the Show Manipulator Tool. When
using the Show Manipulator Tool to position a light, you can click on

the Cycle index icon to access manipulotors for controlling different
attributes such as Cone Angle and Penumbra Angle.

SPOT LIGHT ATTRIBUTES

The spotlight’s Shape node contains attributes that control how the
light will illuminate the scene. Since the spotlight contains the most
attributes, it is used as the example here. The other light types
contain a subset of the Spot Light Attributes.

| Spot Light Attribastes
Troe [Seatlght =
Cok - 1%

imerty [55000
-]
D-lﬂ.ﬂﬁle FI
Eﬂhﬂw ' 1
Peorumbsa Sngle |5|:l:l.'| .

This attribute determines how

Hotspot

The point where the light is most intense is
referred to as the hotspot. You also know it a5 o
speculor highlight. The look of the highlight is o
result of the intensity of the light ard the shading
qualities of the surface's Material node.

"
— % Intensity
Dvopolt |mcn:| rl *u

much light is emitted from the
light source. As you increose

the Decay and Dropoff values,
you need o more intense light.

Color

You can set RGB values for
the light being emitted. This
will hove on influence on the

color of your scene. Decay

This ottribute determines
how much the light inten-
* sity diminishes as the light

gets further from its
source, Therefore, if you
choose to use Decay,

you need to increase

the Intensity.

Dropoff
This attribute determines
how much the light inten-
sity diminishes as it gets
to the outer edge of the
light. This puts more
emphasis on the

light's hotspot. Cone Angle

This ottribute determines
the width of the spot-
light's cone of influence.
The areas outside the
cone are not illuminated.

Penumbro Angle
This ottribute
creotes on oreo
at the edge of
the spotlight
where the light
fodes. A larger
value here
creotes o soft
look for

the light.
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o create prnfe§51unnl lighting effects, you have a number of St = o
tools at your disposal. You can turn on Barn doors or texture Cota Cvme Cinae
map the light's color or rntensitrtﬂ create Gobo effects P g -
and you can also use Color and Intensity curves to affect these CUSTONP T f (e
attributes over distance. 1 y =
. These effects offer you the kind of control a lighting techni- e
cian needs to fully control the illumination of o scene. It is S
important to take your lights beyond the basic default settings if LIGHT EFFECTS ATTRIBUTES
you want to achieve o professional look. These ottributes can be turned on, set,

and mapped in the Attribute Editor.

BARN DooRrs MAPPING LIGHTS GoBos - SLIDE

When a lighting It 1s possible to tex- A Gobo is o cutout PROJECTOR

technician wants ture mop the Color or that lighting 1f you texture

to prevent the s Intensity of o light. technicions place map o light's

light from spilling These mops cover the in front of o light Color, you get o

in all directions, oreo of the light and  to get interesting slide projector

he or she uses con be used to cre- shaodow effects. To create o Gobo effect. The light projects the
the light's Born doors. Born doors  gte Gobo or slide effect in Moyo you con texture map  imoge onto whaotever surfoces lie
ore flops that surround the light projector effects. the light's Intensity. in its path.

thot can be opened ond closed. In
Maya, you can turn on Barn doors
in o spotlight's Attribute Editor.
Select Look through selected to
see the Barn doors ond adjust
them to block light in your scene.
Using the Show Manipulator Tool,
you con cycle to the Barn door
manipulotors ond adjust them
interactively. In the image shown
here, the Barn doors are used to
give a spotlight o rectangulor
shope that mimics o window that
is off the stage area.
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NECATIVE INTEHNSITY

Li1cHT Foc
FOG AND OPTI-FX 1f you want to darken
. When you apply Fog to o part of o scene, you can
Fog and Opti-FX, such as light, a shope is attoched odd an extra light that
Glows and Lens flares, xg the light that is mopped hos o negative Intensity.
let you mimic the way ™ w.nth ut:nlumu shoder, Tl:rs This means that the light
. . . gives the oppearonce o will remove light from the
which |i . 9
h by the light beom illuminating scene instead of illumi-
the l:ltmﬂﬁl?her'e. the dust and porticles in nating it. This is o great
camera’s film back, and the stmosphere. oot Vor Aok oalng i
with our eyes, when o : corner of @ room.
scene is rendered, Glows opTI-FX

are calculated at the
end and compagsited
onto the rendering while
fog is rendered as part
of the scene. Fog and
glow are covered in more
detail in the Effects
chapter of this book.

When you apply Glow to o
light, the point of the
light's source can have halo
and stor effects. These
simulote the real-life
reaction of o camera's lens
and film to light. The lens
and retina of our eyes also
react in o similor waoy.

digital cinematography
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INTENSITY CURVE'S

Another way of contrewolling the decay on o spotlight is to use Intensity Curves. These
curves let you specifyy the intensity of a light over distance in 3D space. You can use actu-

al measurements from the scene to determine intensity.

To help measure thhe distance, you can constrain the light to distance locators. Select
Create » Measure Toolls » Distance Tool and place the two locators. Now Point constrain the
light to the first locaitor and Aim constrain the light to the second locator. Now you can
position the light usiing the first locator while the position of the second locator records
the distance from the light to your aiming point. This distance con be used to set up the

Intensity Curve,

To demonstrate how Intensity Curves work, the following diagrams show several spheres
that lie on the light’s illuminatien path. You con judge the results by comparing the curves
to the illumination of® the spheres. Fog has also been added to the light to further illus-

trate the effect of tlhe curves.

CREATING THE CURVES

Click on the Create button
next to Intensity Curve in
the lights Attribute Editor,
then view the curve in the
Graph Editor. At first, the
curve uses defoult set-
tings as shown above.

Delete the middle points on the curve and change the distance
of the second point from the defoult distance of 100 to o value
that motches your meosured distance. Loter you coan add points
to the curve to manipulote the illuminotion. The key is to remem-
ber thot you are modifying intensity over distonce. Therefore,
you need to know the distonces of objects from your light.

CoLor CURVES

STwmpLE CURVE

This curve shows a linear
decoy from an Intensity of
§ to 1. The Distonce vaolue
of the second key was
token from the Distance
Tool meosurement.

RESHAPED CURVE

This curve goes from on
Intensity of 5 to 1 with o
dip in the curve near the
middle. Correspondingly,
the illumination diminishes
ot thot distonce.

MuLTIPLE POINTS

The Intensity jumps up ond
down to put the focus of
the lighting on the center
sphere and the bock-
ground. Other objects are
not offected,

Similar to Intensity curves, Color curves let you use three curves to set

the RGB values over distance. You can use these curves to create focused
areas of colored light within o scene. Remember that RGB values of 1, 1, 1

create white light. You can animate the RGB values to get different col-
ors of light. You can get the values from o color picker but you have to
enter the values in the graph by hand. These curves can then be com-
bined with Intensity curve settings to create even more subtle effects.

WHITE TO RED TO WHITE

Three curves are used to
transition the color from
white to red to white over
distance. This adds red to
the central object while
leaving the other objects
uncolored.

WITH INTENSITY CURVE

By combining Color and
Intensity curves, you con
create more controlled
lighting conditions. Here,
the Intensity curve is
reshoped to create decay.

This scene uses Intensity Curves to put
less lighting on the chair while using

more intense lighting on the back wall.

DECcAY REGIONS

If you turn on Decay Regions, you can set up
zones for a spotlight with specific start and
end distances. Areas between zones have no
light, while the zones themselves show the
light’s existing decay values. R Spotlight has
three regions you con work with. You can
interactively edit the positioning of the Decay
Regions using the Show Manipulator Tool.

LIGHT MANIPULATORS

When you select o light,
ond then choose the Show
Manipulater Tool, you can
click on the cycle index to
go to the Decay Region
manipulotors. Click-drag
the rings on the ends of
the regions to position
them. The oreos between
the regions get no light ot
all and con be used to clip
the light. This can be help-
ful if you wont to start o
light from a point ather
than the source itself.

|'-.-H-H-.-'_FF_F.‘-.-
_{::’:.JJF;.J‘W._._M k-
o
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Casting Shadows

ne of the most dramatic aspects of lighting is in the area

where there is no light. Shadows add drama to your scene

while helping to anchor characters and props to the
ground. If your character leaps into the air, you know what is
haoppening because the shadow and the character no longer
touch each other.

In Maya, there are many factors that affect the look and
quality of your shadows. You can choose from Depth Map and
Raoytraced shaodows which offer different levels of quality and
speed. Sometimes light attributes, such as Cone Angle will
affect your shadows and must be teken into account. The more
you know about how shadows are cast, the easier it will be to
adjust the appropriate attributes.

DEPTH MarP SHADOWS

Depth Map shadows are the more efficient of the two shadow

types. A Depth Map shadow can be created by setting Use Depth WXTH ANP WITHOUT SHADOWS

Map Shadows to On in the “thii Attribute Editor. Here are two shots of o scene. The first
Btpth Map shadows work h}, recurding the I-depth informa- does not use shadows and the second one

. : e ; . : P ; does. You con see how the scooter in the
tion from the hght S Pn"nt of vView, then using this information second image is much more grounded, and it

to evaluate whether or not a point in your scene is in shadow. is easier to read the scene’s depth. while
The diagram below shows how a spotlight evaluates Depth Map shadows do require extra work when you set
information to generate shadows. You can see that the Depth up: e snane;-they amwellwarth:the etoct:

Map is generated from the light’s point of view.

STEP 1 STEP 3

When o rendering starts, o This measurement is then
Depth Map is created from the compared to the depth
light's point of view that meas- > information stored in the
ures how far the various objects o Depth Mop. If the point’s
are from the light. wWhite is used » distance is greater than
to show surfoce points closest f_,x the distonce stored in

to the light, while the various
shades of groy show a greater
distance from the light.

the Depth Map, the point
15 In shodow.

STEP 4

w
2
o
©
o
R
w
on
-
'
(Fy)
o
I

1f the point is in shodow,
the light's illumination
does not contribute to
the shading.

Mote: Another light, such as
an ambient light, may illumi-
nate parts of the scene
where the spotlight does
not. Thaot is why you can see

Stored Depth Map Value

the wood texture underneath
the chair in this imoge.

STEP 2

'
When o point on o surface

15 being shoded during the
rendering process, the
distonce is meosured
between the point and the
light source.

digital cinematography
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RAYTRACED SHADOWS

To calculate Raytraced shadows, Maya sends o
roy from the comero and when this ray hits a
surface, it spowns another ray toward the
light. This shadow ray reports whether or not
it hits any shadow-casting objects on its way
to the light. If it does hit a shadow-casting
object, then the original surface is in shadow.

Roytraced shadows have the disadvantage
of being slower to render than Depth Map
shodows. However, depending on the look you
are interested in, there are several reasons
why you would use Raytraced shadows in your
scene. These include transparent shadows,
colored transparent shadows, and shadow
ottenuation.

If you want Raytraced shadows, but not
reflections and refractions, then set
Reflections and Refractions to 0 in the Render
Quality section of the Render Globals.

TRANSPARENT SHADOWS

When casting shadows from transparent objects, Depth Map
shoadows do not toke into account the transparent qualities
of a surface, while Raytraced shadows do. This moy be o
deciding foctor when it comes to choosing which technique
you will use to cast shadows.

DEPTH MAP SHADOWS RAYTRACED SHADOWS

When a Depth Mop is generoted ot th:
start of o0 render, it does not toke
transpoarency into account. For this rra-
son, the shadow generated by a Depth
Map will appear salid,

Roytroced shadows are computed during
the rendering process, Therefore, the
transporency of the object is token into
cccount. As o result, Roytroced shadows
cleorly represent the detoils of o trans-
parent or tronsparency mopped object.

COLORED TRANSPARENT SHADOWS

Another feature of Raytroced shadows is that you can cre-
ote colored transparent shadows. For example, in the real
world, when light passes through a stained glass window,
you see the colors transmit-
ted by the light passing
through the window onto
the floor. In Maya,
Raytroced shadows will
automatically create colored
shadows when the trans-
parency channel on a
material is colored or it

is mopped with o

colored texture.

RAYTRACED SHADOWS

The color of the tronsporency automotically
casts o colored shodow.

DEFAULT RENDERINGS

Using the default settings built into o spotlight,
the Roytrace rendering offers a sharper shadow
than the Depth Mop shodows. Rendering time is

longer for the Roytroced scooter.

SOFT SHADOWS

By tweaking the Depth Map shadows ottributes you
con see much better results. Using Light Rodius and
shodow Rays to soften the Roytroced shodows,
you can see how the rendering took even longer.

SHADOW ATTENUATION

By default, roytraced shadows look more accurote and
crisp than Depth Map shadows. This can result in an unde-
sirable computer-generated look in most cases, To avoid
this, the shadows can be softened using a combination of
a non-zero Light Radius and Shadow Rays greater than 1.
These controls are found in the Raytrace Shadow
Attributes section of the Attribute Editor for a light.

The biggest difference between a Raytraced soft
shodow and o Depth Map shadow is that a Depth Map
shadow is evenly soft around its edges. By contrast, o
Raoytraced shadow will dissipate or attenuate with dis-
tance from the shadow-casting object. This can be slow to
render but is often used to create beautiful looking
shadows in still renderings.

DEpTH MAP SOFT SHADOWS RAYTRACED SOFT SHADOWS

The light's Dmop Filter volue offects
the softness of o Depth Map shodow.

Light Radius and Shadew Rays define
the softness of o Roytraced shodow.

SHRADOW LIMIT

When working with Roytraced shadows, you should also set
the Shadow limit attribute. For example, if you have @
shadow-casting object with several transparent surfaces
behind it, followed by an opaque surface, you would expect
to see a shadow on the opaque surface. In order to see this
shadow, set the Ray Depth Limit on the light to o value
that is the number of transparent surfaces + 1. Be sure
thot the shadow limit in the Raytracing Quality section of
the Render Globals is not set lower than this value, or you
will not see your shadow.
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Depth Map Shadows

o successfully shadow your scenes using Depth Map (Dmap) shadows,
T you must work to get the best quality shadows with the least impact
on rendering time. Various shadow attributes influence the final

look of a shadow and how fast the scene will render.

To control the quality of a Depth Map shadow, there are several
key attributes that affect how the Depth Map is generated and
how it is used during o rendering. For example, the Depth Map
Filter Size lets you soften the edge of the shadow, while the
Dmap Resolution lets you generate more detailed Depth Maps.
Other light attributes such as Cone Angle and Dmap Focus
determine how much area is shadowed by the light. By learning The quality of a Depth Map shadow is
more about these key attributes, you will be in o better position nfluenced by the shadow ottributes

9 s s well os other attributes such as
ood sh W y . =
to moke g shadowing decisions shading Anti-oliasing.

SHapow QuaLITY

= | Depth Map Shadow Attributes
W Use Depth Map Shadows
Dmap Resokution [512 " e 3 DMAP RESOLUTION
W Use Mid Dist Dmap
= UanapAth:.Fm This value determines the size of the Depth
= . Map. The higher the resolution, the more
DmapFRerSke | —|— . accurate the detaoils of the shadow will be. As
B looo1 - the resolution increases, the rendering time
goes up. Therefore, you should make sure
812 Gield tone Angle and e that your Dmap is fﬂtcused as tight as possible
pmop Focus offect — on the shodow-casting object before increas-
the coverage of 7\ ing the Dmap Resolution.
v L;: the depth map ’\ N
> R .
- Light
.ﬁ ur
o l
ﬁ Depth map
Q. The Dmap Resolution
O and Filter Size
E together define the
softness of the
ﬁ shodow's edge
Q.
Qv H B
o Dmap Resolution: 512 Pmap Resolution: 1024

- DMAaP FILTER SIZE

This value blurs the Depth Map as the shadows are being rendered. This helps soften the edge of
the shadows and create better anti-aliasing. The appropriate Filter size value depends on the
resolution of your maps and how the shadow is focused on your shadowing objects. If you
increase the Filter size, your render time will increase. If you increase the Dmap Resolution, you
need to increase the filtering to get the same softness, which will also lengthen render time.

SOFT SHADOWS

Very soft shodows con be
achieved by lowering the
resclution and increasing the
filter size which will render
vpry quickly. However, with
animations, lowering the
resolution too much con lead
to flickering shadows. You
must find the right bolonce.

A B C
Dmop Resolution: 512 Dmop Resolution: 512 Dmop Resolution: 254
Dmop Filter Size: 1 Dmop Filter Size: 3 Dmap Filter Size: 3
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FOCUSING THE DEPTH MAP ON A SPOTLIGHT

As you position your lights and set your Cone Angle, you affect the area which may be
included in the Depth Map calculation. If the Dbmap Resolution remains the same, increasing
the cone angle can force each pixel in the Depth Map to describe a larger area, potentially
causing a pixilated shadow. It is important to learn how Maya focuses the Depth Map and

how you can control it.

Shown below are several cases where the Cone Angle, Use Dmap Auto Focus and Dmap Focus
have been set. You can see how the Depth Map relates to the actual Cone Angle in each case.

CoNE ANGLE 40 - DuaP Focus: AuTo CoME AMCLE 80 - DuAapP Focus: AuTo

The Cone Angle limits the size of the Dmap when the Cone Angle covers an oreo larger
than the shadow costing objects, Auto
Focus keeps the Dmap tightly focused on

their bounding box.

coverage when the light covers an area
smaller than the shaodow casting objects.

ReEusinG DEPTH MaPps

By default, o Depth Map is generated for each light for each frame of
animation. This is designed to make sure that the changing position
and/or shape of animated objects is token into account for each
frame. If the lights and objects in o scene are not animated, such as
camera-fly-throughs, then you would only require one depth map for
the entire animation.

To accomplish this, use the Disk Based Dmaps attributes found in the
light’s Attribute Editor to write and re-use Depth Maps. This will speed
up your render time becouse Maya will not need to re-render the Dmap
at the start of each frame.

Shown below are the three options availoble under Disk Based Dmaps
and a description of what happens when each is used.

Renderer

Renderer Renderer

e
e 4

Hard Drive

Memory Memory Memory

OFF OverwRITE ExisTIinc DuAr(s) Reuse Existinc Duapr[s]

A Depth Map is generoted
at the stort of each
frame. Once the Depth
Map hos been used to
calculote shodows for
that frame, it is thrown

The Depth Mop is created and used in
calculating shadows. At the same time
it is saved to your hord drive so that

If o depth mop hos been
previously saved, it is looded
from your hard drive ond reused.
1f there is no mop then o new
one 15 created and stored on
the hard drive.

you can reuse it in future renderings.
This new depth map will overwrite any
existing map. You can use the Fcheck
utility to view the mop. Press z in
Fcheck to see the depth channel.

awaoy,

CoNE ANCLE 80 - Duap Focus: 34

With Use Dmop Auto Focus set to OFF,
you con set o specific angle to focus the
bepth Map on the chair,

- ' :
If not focused, o light can create a poor

quality, jogged shodow. A better result
may be achieved with a more tightly
focused Depth Map.

p = fad 3
4 =i — _—

CoME AMCLE a0 - DMaP Focus: 20

If you set the Dmap Focus too smoll,
the shodow will be cut off or may not
appear at all.-

DIRECTIONAL LIGHT DEPTH MAPS

Since directional lights do not have o Cone Angle,
Use Dmap Auto Focus determines the Depth Map
coverage. To get occurate detailed shadows, you
may need to use the manual Dmap Focus attribute
to reduce the area covered by the Depth Map and
possibly increase the Dmap Resolution.

POINT LIGHT DEPTH MAaPs

Point lights can each create up to 12 Depth
Maps. This includes the Mid Distance Dmaps and
the standord Dmaops for positive and negative
X,Y,and 1 axes. The light looks in all these
directions, and only generotes Dmaps when it
encounters any shodow casting objects. You
can also control exactly which axes the light
can cast shadows along.

Hegative X Positive I

Megative ¥

POINT LICHT MaPps

Shown are three Depth Mops produced to create the chair's shadow.
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Lighting Setups

etting up lighting involves a combination of several
S elements. The direction of the light, how many lights you
use, and the properties of each light all contribute to the
illumination of o scene. In many coses, you are attempting to l l

create lighting that either mimics real-world lighting or
studio/movie set lighting.

THE IMPORTANCE OF LIGHT PLACEMENT

The way an object is shaded helps define its shape and form.
This shading is dependent on the placement and quality of the
lighting. You can, in fact, use light to sculpt an object by con-  Prectiene! lght seurce R .
trolling the way its shading and shadows work together. First, SHADING WITH LIGHT

you must learn how to place lights so they enhance the form of
your objects.

The shoding of the object is defined by its
maoterial gualities and by the angle and

If you set up o single light, you can see how its placement intensity of the light hitting it. In o simple
affects the look of an object. If you then add a second light,  exomple, you con see how the angle ot which
you can begin to set up more cample: Iighting. light hits the surfoce defines the shading.

wvh

Q.
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v

W The light is hitting the objects The light is hitting all the sur- The light is hitting each surface with multiple lights and differ-
o directly from obove. The faces equally. The rectangular at a different ongle. Now the ent intensities, you get o

- spherical shopes appear cut In objects ore receiving equol illu- foces are clearly defined with more subtle sculptmypoof the
p— half, while the rectangular mination on oll foces. This mokes distinct levels of illumination. form. Illuminotion eggeears less
= shapes are only defined on it hard to read the shape. The The drower's shope is more like stage lighting witth the
'E,’ one of their foces. object's shadow is aiso hidden. clearly defined by this shoding. addition of ambient lgghting.
o

SOFT LIGHTING

When lighting a scene, you can create o
softer, more diffuse look by choosing the
appropriate light type and by softening the
edges of the shadow and the penumbra.

Lights that emit from a single point, such
as spotlights and point lights, render with
hard edges and strong shading. Lights that
emit from more than one point, such as an
area light, give a softer look as the surface
shading and shadows become less promi-
nent. Multiple spotlights and ambient lights
can also be used to create a similar look.

To further €nhance the diffuse qualities
of a light, you can soften the edge of a
light’s penumbro by adjusting attributes
such as Decay, Dropoff, and Penumbra
Angle. To add the same softness in the

' H | 1 1
shadow edges, you can ndjust the Dmap 78 9 ORvient "DXE 0008d!10 the TRACSEANS UsEs Savor et ot
. . X scene to create less contrast. Areo vare slightly offset from exbhaother. This
Filter Size and Dmap Resolution.

lights also moke good secondary lights. further softens the shodowiseedge.

SINGLE LIGHT WITH HARD EDGES SINGLE LICHT WITH SoFT EDCGES

This light uses defoult settings to Light and shodow attributes diffuse
create a hard look to the lighting. the edges of the light.

tography

i

TWO LICHTS WITH SOFT EDGES IMULTIPLE LICHTS WITHS0FT EDGES

inema

"
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BASIC LIGHTING

In animation, basic character illumination can be accomplished with two or
three lights. The key light is the main light that illuminates the scene,
emphasizes the character, and helps establish mood. Secondary lights are used
to fill the dark areas. Sometimes, back lights are used to make sure thaot o
choracter stands out from its surroundings. This basic lighting setup works
well and, in most cases, you only require extra lights for background objects.

KEY LICHTING

The key light is the most intense light aimed ot o3
charocter. In o complex scene, there may be sevesrol
key lights focusing the oudience on different poirts of
the set. This light is the hardest light in the scerne
and should have strong shodows.

FILL LIGHTING

The fill light is designed to lighten the shodow areos
of o scene. This light is placed on the opposite side of
the charocter. It 15 0 soft light that moy or moy not
cast shodows. Ambient and oreo lights work well as fill
lights because they offer o more even illuminotion,

SCENERY LIGHTING

If your key light does not fully
illuminate your scene, you may need
to add special lights. These should
work with the key lights and preserve
gnough contrast so that the scene

is not washed out.

BACKGCROUND ANMD SPECIAL LICHTING

To illuminote o set, you often need to add lights
that illuminote the background surfaces, but thot
do not toke awoy from the main character. One
approach is to use light linking to help you design
the chorocter lighting ond set lighting separotely.

QUTDOOR LIGHTING LIGHT LINKING

For daytime outdoor lighting, your key light is
the sun. A directional light is a good choice
for this light becouse it has parallel rays. In
an real outdoor scene, light will bounce which
illuminates all the surfaces a little. Some low-
intensity directional lights pointing up from
the ground can help create this effect.

shadows are sharp and clear during sunny
parts of the day, while cloudy or twilight por-
tions of the day create less pronounced shad-
ows. On a cloudy day, you have less definition
in the shading as the light is very diffuse.

one feature available in Maya that doesn’t exist in the real world is light
linking. You can “tell” a surface to only be lit by specific lights or you can
tell o light which surfaces it should illuminate. This lets you design lighting
for different parts of your scene without affecting all of the objects. This
can help speed up rendering because not all the lights in the scene will be
calculated for all of the surfaces.
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No LIGHT LINKS | wolgw

All the lights are being used on all surfaces. b wpolLgil

The lighting on the foce is too intense. _]& petort!

LIGHT LINKING WORKFLOWS

You can select Lighting/Shading > Light Linking » Light
Centric or Object Centric to open up the Relationship
Editor. From this editor you con set up light linking relo-
tionships by highlighting or unhighlighting items in the
two lists. A foster woy to link lights is to select your
lights and objects then choose Lighting/Shoding > Moke
Light Links and Breok Light Links to moke the connec-
tions directly without opening the Relotionship Editer.
IPR is o great help when setting up light linking.

SUNNY Day

In this scene, o strong directional light offers & the key lighting
with several low intensity directional lights poininting up from the
ground to mimic bounced light. Ambient light is & alse used to sim-
ulote bounced, diffuse light.

LINKED LICGHTS

The walls have their own lights, while the
face uses different lights.
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Scenery Lighting

hile key lights and fill lights are built with the main pur-

pose of illuminating your character, there is also a need

to create lights that are part of the scenery. These
background lights are designed to illuminate your digital set
and to represent the light sources visible in the scene, such as
windows or light fixtures. While there should be some logical
relationship between these and the key and fill lights, the
main role of scenery lighting is to moke the set look realistic.

LIGHT FIXTURES

In o typical scene, there are often light fixtures that
represent light sources. Since Maya's lights have no physical
presence, these fixtures are created with o combination of
geometry and lights. In fact, you may use more than one Mayao
light to help get the look of a particular fixture.

SPOTLIGHTS
© e
Two spotlights ore —— '

used at the top oand
bottom of the lamp.
These simulote the fl

light cast through the g e &
top and bottom of the e 1] 11 |
lomp shode without
requiring thot shodows
be turned on.

p
OINT LICHT INCANDESCENCE Map

on the lamp shade and the lomp post you need to set Cast shad-
ows to OFff in the Render Stats section of their Shape nodes. This
allows the point light to illuminate ond shadow other objects
without casting o big shadow from the lamp shade.

appears dark on the outside. To gradation from gray to
super white (RGB values
above 1.0) is used to

map the Incondescence.

TRANSLUCENCE

In the case of the lamp shade,
you need to see the illumination
of the light on the side of the
surfoce that is facing away from
the light. There will be other
surfaces in your scene, such as
blinds or screens, that may need
to have light and shadows pass
through them to illuminate the
back side of ¥rhe surface. You

can accomplish this by setting
. WITHOUT TRANSLUCENCE WITH TRANSLUCENCE
the Translucence attribute on

the object’s Material node. This
value will determine how much of

o A single point light 1s In the real world: the
- FEEEN PRAr S CAn AT illumination of o ;ump
pren TaBLE Laup oS- TINtua: Iy shade by the light inside
Y - : represents the light
with this lamp, you would expect that Is sas th " I creates some self-illumi-
: : Ay raN R A . — — -

o to be oble to use o point light to P 9 v I HI_H__ oI — ““ll notion. You could use
dor the lamp shade and is V7 e o ———— 7

— do all the work. The problem is I g Translucence for this
- that if you use this light to cast : [ 5 O A N —— 2 (see below), but an

-4 spotlights. :

O shadows, the lamp shode and incandescence map

c maybe even the lamp post cast big CASTING SHADOWS TURNED OFF ' offers you mare control.
O dork shaodows and the lamp shade Here, a ramp that hos o
o

v

resolve this, you need to use o
few lights ond some texture maps.

Here, you can see that the light and the With Tronslucence set on the screen's
shodows hitting the screens have no effect Moteriol node, you can see the illumination
on the back of the surfoce. Using an incan- and the shadow cast by the railing. This
the light will be visible on the descence mop would be much more difficult effect works with Depth Map shadows and

back side of the surface. here thon on the lomp shade. does not require Raytracing.
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HEADLIGHTS

This headlight shows a lighting
situation that is not dealt with by
o default light. This kind of head-
light has a light bulb in its center
that is then bounced off a highly
reflective surface. This creates a
spotlight effect where the beam
of light emerges, not from a
point, but from the face of the
light fixture.

To achieve this effect in Mayao,
you can use the Decay Regions
you learned about in the Light
Effects section of this chapter.
Put a spotlight behind the light
fixture, then maoke sure that its
first Decay Region has no length
and the second starts from the
face of the fixture. This will
create o solid beam of light thaot
looks great with some light fog.

DeFauLT LIGHT

Here you can see thot o defoult spotlight rodiotes from
the center of the light insteod of from the fixture's
front foce.

Decay REGIONS

The light is positioned behind the fixture, with its
cone of light aligned with the edges of the fix-
ture's front foce. The Decay Regions control the
light so thot there is only illuminotion in front of
the fixture. You could also use an Intensity Curve
for this, but the Decoy Region manipulators maoke
it easier to set up.

Spotlight

LIGHTING WITHOUT LIGHTS

In some cases, you may want to have background
elements that use a complex lighting setup, but
you don’t want to render all the extra lights. In
these cases, it is possible to bake the lighting
using Convert to File Texture found in the
Hypershade window. When you select the Shading
group node and the surface then convert using
the Bake Shading Group Lighting option, the com-
plete shading network, including material node
and lighting information, is baked into a single
file texture that is connected directly into a new
Shading group node and automatically ossigned
to the surface. At this point, lights no longer
influence the shading on the surface so they can
be deleted.

You could also accomplish this type of effect
using hand-painted incandescence maps. If you
create a grayscale image that uses white or
superwhite for highlight areas and gray or
black for darker areas, then this imoge can be
mapped as an incandescence map on top of the
existing textures. This gives you a lot of con-
trol but it relies on your ability to paint all the
subtleties of an illuminated surface. In many
cases, the baked lighting method will give you
more realistic results.

Incandescence-mapped surfaces will not
have shadows cast on them by your characters.
You would, therefore, need o shadow pass cast
from your character that can be layered onto
the bockground during compositing.

LICGHT WITH DEcAY RECIONS

This image shows the use of Decoy Regions to start the
illumination from the face of the fixture. The light is
actually behind the object.

Decoy Regions

STEP 4: DRICINAL SCENE

Here is o simple bockground set that is illumi-
naoted by o few lights, You can boke this light-
ing into a file texture so thaot the lights can be
removed to optimize render time. This i1s o way
to optimize complex scenes ond is not required
for the averoge Moyo rendering.

STEP 3: CONVERTED TEXTURES

when you Convert to File Texture, you are able to set
o file texture size. Then Mayo bakes the complete
shading network into o single file texture. This file
texture is mapped directly to a new Shoding group
thot hos been assigned to the selected surface.

STEP 2: SELECT THE SHADING GrROUP NODE

Select the Material node thot is ossigned to the
surfoce you want to boke. Click on Show
Downstream connections. Select the Shoding
Group node and then press the Shift key ond select
the surface. Select Edit » Convert to File Texture -
options and set Boke Shoding Group Lighting to On.

STEP 4: FINAL SCENE

with the resulting Shoding groups and file tex-
tures, the scene renders the some os the original
but without requiring the lights. The perceived illu-
mination is instead created by the texture mops.
Mow you can focus on lighting your characters.
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. How Cameras Work

hen you first start working with Maya, the perspective view
offers you a way to tumble, track, and pan using a 3D cam-
era. As you get closer to rendering your scene, you need to
start learning more about this camera, especially in terms of how its
capabilities relate to traditional cinematography.

A real-world camera uses controls such as F-stops to control how
much light is admitted into the camera. Maya’s camera doesn't require
these controls for lighting or exposure, but other controls exist to make
the Mayo camera act as much as possible like a real camera.

FRoM REAL WoRrRLD TO CG CAMERAS

To better understand how Maya's CG camera works, it is helpful to
compare it to a real-world camera. A real-world camera is designed to
take bouncing light and focus it onto the camera’s film. In this way,
camera controls are closely linked to lighting controls. Maya deals
with lighting and cameras separately. Below is a short description of
why real-world cameras and CG cameras work differently.

Diometer of pin-

PINHOLE CAMERA hole can couse

: some blurring
The first comeros used o hole punched in a box to focus the

light ento o back plate. This small opening would only allow a
little ight into the comero end the film required a long exposure
to the light. The pinhole camera didn'"t work well in low-light
situations and it could not film moving objects since the long
exposure would couse the image to blur. To let in more light, the

pinhole comera required o larger opening thot would no longer
be focused and would result in a blurred imoge.

LENS-BASED CAMERA

Lenses were developed to ollow more light into the camera while
still focusing it to a point on the film back. This mode it possible
to toke pictures that were exposed in a fraction of a second,
which, in turn, made it possible to film moving subjects. The
different lenses have properties thot affect the final look of

a shot. The cinematographer's job is to manipulote these
properties to the odvontoge of the film.

IN MAaYA

Since CG cameras get lighting information from the surface
itself, the pinhole comera model can be used without worrying
obout lighting levels. The CG pinhole is actuolly a point thot
has no diameter, which ensures perfect focus with no blurring in
the image. Moving objects con be coptured without worrying
obout motion blur ond the camera is alwoys in focus. While this
sounds like a cinemotographer’s dream, in foct it means thaot
some of these effects hove to be foked in CG to moke the
imoges look real.

How Cameras Work

CaMERA EFFECTS

In a real-world camera, the comera causes
various effects including motion blur, depth of
field, and lens flares. In Maya, these effects
are not automatically created. You must con-
sciously turn thern on to add them to a shot,
Another real world effect is lens distortion.
This distortion is a result of the curve of the
lens that couses lines at the edge of an image  Morron Buum
to bend. In Maya's pinhole camera model, this

DEPTH oF FIELD

In recl life, the comero’s shutter This lens effect blurs cbjects thot

distortion does not occur, speed is often slower than o are in front of, or behind, the
moving object ond the resulting plane of focus based on a Focus
frame is blurred. Distance and an F Stop value.
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ANGLE OF VIEW AND FILM BAacCK Film Gote:

35 mm Academy
In a real-world camera, the image is captured, through the lens, on the back of the camera,
known as the film back. The film back represents the plate where the film is exposed. The
distance between the front of the lens and this plate is the focal length and different
lenses are actually designated by this value. In Maya, the Film Back and Focal Length are 28 mm 42.80°
used to calculate the Angle of View that defines the perspective image seen through the
camera. The relationship between these two values mimics what happens in the real world so
that you can use your photographic experience to help you with Mayo cameras. i el

17 mm a5.608"

Fium Back/FiLu GATE FocaL LENCTH

In Maya, the Film Bock is
the locotion of the oper-
ture plate, which is called
the Film Gate. Maya
includes several default
Film Gates thot match
real-life cameras.

In Moya, Focal Length is the distonce \
between the pinhole of the camera and
the Film Bock. The Focal Length describes 85 mm 14.71°
the focol properties of o lens and is used f

to define the Angle of View. If you

increase the Focal Length, you decreose \

the Angle of View.

ANGLE OoF VIEW

This attribute offers an alternative
method of changing the Focal Length. If +35 mm | | 9.29°
you change either of these, the other
updates automatically. In the end, the
camera stores the Focol Length value and
uses a built-in expression to generate the
Angle of View. Artists who don't have o and the resulting Angle of View. Note
photogrophic background might find this that the Angle of View would be differ-
attribute easier to work with but when you ent depending on your Film Gote ond
onimate, only Focol Length can be keyed. your Film Fit.

The Comera Aperture set-
tings define the length
ond width of the Film
Gate. These measurements
along with the Focal
Length are used to colcu-
late the Angle of View.

FocaL LENGTH CHART

Shown here are different Focal Lengths

FIum FIT

The Film Gate is a metal frame that sits over the CLIPPING PLANES

film and determines the size and shape of the
exposed area of the film. In Maya, the film is
actually the rendered image which has its aspect
ratio defined in the Render Resolution section of
the Render Globals window. The Film Fit defines

In Maya, the near and far clipping planes define
what objects are visible in o camera’s 3D view.
However, by default, Auto Render Clip Plane is
On, which sets the two clipping planes to
include all the objects in your scene during o

the relationship between the Film Gate and the OVERSCAN rendering. This can create very large distonces
Resolution Gate. Ideally, your gates should be 1f you select either View > between the clipping planes if you have objects
the same aspect ratio, but if they aren’t, you Camera Settings > Film Gate or close to the camera and far back in your scene.
can match them horizontally or vertically. To view  View > Camera Settings > You can turn Auto Render Clip Plane to Off if

Resclution Gate, an Overscan is

both gates, go to the Display Options section of ok R e L S you ?funt t? limit your re'nd?rmg to objects
the cameraShape node. orea oround either of the gates. within the interactive clipping planes.
If you want a smaller border, you
MATCHING GATES .
can adjust the Overscan value in For clipping Plane
In this view you con see o the comerashape node.

Film Gote of 35mm Acodemy
and a Render Resolution of
640x480. Because the aspect
ratios are similar the gates
match closely.

Hear Clipping Plane

HomrxzowTAL FILm FIT

Here the Film Gote is 70 mm
Projection while the Render
Resolution is 440 x 480. The v
Horizontal Film Fit creates o Icnore FIuu GaTe = OFF Pt Comera Frustum
“Letterbox" relationship In this letterbox exomple, the
between the two ospect rotios. Film Gote hos o different ospect
ratio than the Render Resolution. when Auto Render clip is 0ff, the

CLrppED OBUECTS

VERTICAL FILM FIT By defoult, the Film Gote will be chair that crosses the near clip-
The Film Gote is 70 mm Projection  ignored ond the complete Render ping plane is portiolly rendered,
while the Render Resolution is Resolution will be rendered. You the easel that crosses the for
440 x 480. The Vertical Film Fit can turn Ignore Film Gote to OFf clipping plane is fully rendered,
creates @ "'Pan-and-Scan" in the Render Options section of ond the column outside the clip-
relotionship between the two the Render Globaols window if you ping planes is not rendered ot
aspect ratios. Film 0ffset can want to achieve the letterbox all. When Aute Render clip is On,
be used to pan the Film Back. look. oll objects are rendered.
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. Camera Moves

he way you position your camera and set up your lens has o

big effect on the composition of a shot. Whether the camera

is sitting still or being animated, you must understand the
choices you can make to enhance the cinematic qualities of the
shot. By going beyond the default values, you can begin working
like a real-life cinematographer.

FRAMING THE SHOT

when you frame a shot, you must choose how far the camera is
from the scene and which angle-of-view or Focal Length to use.
These decisions will change how the objects in the foreground,
mid-ground, and background relate visually, which in turn, affects
the framing. Learning to use different focal lengths is an impor-
tant part of driving o CG camera to get the shot you need.

HorMAL LENS: S0 MM FOCAL LENGTH

This lens is closest to the human eye. Using The wide angle lens offers o stronger

Wide Angle
Leng: 28 mm

Mormal Lens:
50 mm

Telephoto Lens:
100 mm

CadMEnrAa POSITIONS

To frame the scene in a similor manner
for each lens, the comera is moved
closer for wide angle and forther oway
for telephoto lenses.

WIDE AMGLE LENS: 28 MM FOCAL LENGTH TELEPHOTO LENS: 100 MM FOCAL LENGTH

This lens tightens the perspective. You

it os o starting point, you can explore how sense of perspective. You con get close see less of the scene ond con focus on o

changes in Focal Length and distance cre- and still see a wide area of the scene,

particulor areoa. Since the depth is flot-

ate different relotionships between fore-
ground and background elements.

which can be helpful in an interior space.
Moving objects oppeor to move very fost.

tened, distonce is harder to read. Moving
objects appeor to move slowly.

ANIMATING CAMERAS

Animating the camera is o great way to add a sense of motion to
your animation. This means that you can use traditional comera
moves such as tracks and dollys to focus on a character and
enhance the 3D qualities of your scene, or your camera can fly
around in a less controlled manner.

In Maya, you can animate a camera using its Transform node,
which is useful but not as intuitive as aiming the camero at o
locator or creating a two-node camera which lets you control the
eye point and look at point of the camera separately.

SETTING KEYS

AIMING THE CAMERA

You can animate o comera’s position, If you want your comera to follow on ani-
orientation, ond lens properties by first from- mated object, you con gim constrain the
ing shots in a 3D panel. Next, choose View » comera to the object. Be sure to set the im
select Camera and set keys on attributes Vector to -1 in I ond the Up Vector to 1 1Y,
such os Translate, Rotote, and Focal Length. This will point the camera correctly.

EXTRA NODES

If you create o camera by
selecting Create > Camera
options, you can choose a
one-, two-, or three-node
camera from the Animation
Options. If you create a
camera with Panels >
Perspective > New, you
don't have this option.

Gien |
D |
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Two-HNODE CAMERA

With a two-node comera, you can ani-
mate the eye point and look ot point
separately. Each hos o Transform node
that can be keyed, paorented to anoth-
er object, or sent down a motion path.
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LIOOMING AND DOLLYING

When you want to animate the comera getting closer or farther away from the
scene, you can choose between zooming, by changing the camera’s Focal Length,
or dollying the whole camera. These two approaches yield quite different results
and it is a good idea to explore each technique.

loom

Changing the camero’s Focal Length creotes o zoom effect. All ports of the scene get
bigger equally, which results in o stotic relotionship between elements in the fore-
ground, mid-ground, ond bockground. Our eyes connot moke this kind of view chaonge.

INITIAL VIEW

The purpose of this shot is to get closer
to the street front. Using both o zoom
and o dolly, you con see the different
ways in which the perspective reocts.

DoLLy

Changing the camera’'s position with a dolly gives you o stronger sense of the space. Objects
poss by the frame, creoting o more dromatic movement through spoce. This is the approach
used most often with real-life comeras. This is how our eyes would get closer to an object.

CAMERAS ON MOTION PATHIS COMBINING IOOMING AND DOLLYING

In cases where you know the path you want your camero to One camera move used in many horror films is the simulta-
taoke, o path animation can be used. You can choose to assign neous zoom and dolly. As the camera gets closer to o

a one-, two-, or three-node camera to the path and you can character, the Focal length is lowered so that the

use multiple paths for even more control. If you want to have character remains ocbout the same size in the shot. At

your camera go around a roller coaster loop, be sure to use a the same time, background elements change dramatically
three-node camera and send the Up-vector node down its own and there is almost a sense of vertigo that can heighten
path that is offset from the eye’s path. This will keep the a scary scene or a moment of surprise.

camera from flipping at the top of the loop. You can set up this camera move using Set Driven Key to

create o relationship between the camera’s Z-axis position
and the cameraShape node’s Focal length. Dollying the

K camera along I will create the sense of forced perspective
™ that can creote o dramatic moment for your character.

o —

As the camero dollys forward the
Focal Length is decreased.

OME NODE Twwo NODES PERSPECTIVE CHANGES

To ploce o one-node camera on a mation witth o two-node camera, you can have As the comero zooms and dollys, the perspective will become more pronounced
path, you must maoke sure the Front Axis thee eye point and look at point on differ- and the perceived distance between your foreground and background elements
15 I ond Inverse Front is turned On. This entt poths. You con now control the com- change. A choracter at the camera's focal point would remain about the same
will aim it correctly down the poth. eroo's trocking using these two curves. size throughout the camero move.
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