Di gi tal Ci nemat ogr aphy
Chapter 1 Digital Ci nematography

Wth the advent of novies |like Toy Story, and its increased use in
commercials and tel evision shows, conputer-generated animation is

qui ckly beconming the latest and greatest cinematic art form Digita
Ci nemat ogr aphy teaches conputer ani nators about the tools and
techniques at their disposal to give their animation the | ook and fee
of a real Hollywood nmovie. Starting with the basics of |ighting
camera novenent, and genre, it teaches how to effectively create
interior and exterior lighting , howto light characters to invoke a
nood or thenme, and even how to |light scenes effectively as well as how
to cover up nodeling and texturing mstakes, Overall, this book is an
i nval uable guide to the cinematic art of conputer animation.

Presenting | mages

When pl anning and conposing a shot, you nmust take many factors into
account to predict how the audience will react on a visual level. O
course, you are only guessing and you ni ght be wong, but the craft of
the digital cinematographer is to nmake educated gusses on how t he
viewers will respond to visual elenents.

Your job as a digital cinenmmtographer is to add flavor to the story. A
little backlight here, a wide angle lens there, a sinple fog effect,
and the images are transfornmed froma sinple narrative sequence into a
four-course visual feast.

Fi | m Language

Filmhas a distinct |anguage of its own that is visual rather than
verbal . There are certain responses that are conmon to everyone
regardl ess of culture.

We all share certain automatic responses to visual stimuli. Wen you

| ook at the picture, you will imrediately seek out the brightest
light, the color red, novenetn, and the human figure. If you put a
character in a scene, that is where people will look. If you have two
characters, one dressed in brown, the other in red, the viewer( eyes
will first be drawn to the red one. Lighting and positioning of the
canera are, at their nost basic, an attenpt to lead the eyes of the
viewer to where you want themto | ook.

Use twice as much light on himas on anyone el se, and he stands out
agai n. Have hi m nmovi ng agai nst the crowd, and once again he stands
out. Each of these tools- color, light, and novenent- will draw the
eye of the viewer

The eyes have acknow edged the canera(s existence. This rule is broken
frequently in filns; it isn@ uncommon for characters to address, or
at least nug, for the canera

Aest heti cs
The choice of aesthetic deternmi nes how you will use your tools to
i mplement the filmvisually.

Work Principles
As you create inmges you should always keep in mnd three guiding
princi pl es:

sinmplicity
consi stency
pl anni ng

These are rules not of filmlanguage but of the art of cinematography.



Simplicity

Your job is to create the visuals as sinply as possible while

mai ntaining the style of the film Strive to be elegant with your
visuals; that is to say, find the sinplest, nost effective method to
create the look of the film As you plan the |ook continually ask
your sel f,

Os there an easier way to do this? Can | get the same effect froma
si mpl er techni que?

1. Start fromthe nost basic, and add | ayers of effect as you need

t hem

2. Begin by setting up two or three lights that affect your whole
scene.

3. Refine themuntil they begin creating the visual concept you have
in mnd.

4. Begin adding other lights and refining themfurther to create a
more visually conpl ex image.

Thi s approach can save you a |lot of work because it allows you to

eval uate i mages as each new cinematic el enent is added. Sonetimes you
will achieve the | ook you want with | ess work than anticipated. You
may find that a scene you had thought woul d need a conpl ex setup works
better with just a couple of Iights.

Consi st ency

People are willing to believe in the reality of a filmat least for a
couple of hours if the filminternally consistent. As long as all the
characters and all the scenes follow the sane set of rules, viewers
are prepared to accept rules that differ fromthose of the real world.
If the rules seemto apply only haphazardly, viewers are not likely to
buy into the film regardl ess of how much it operates like the rea
wor | d.

Pl anni ng

The key to working effectively and efficiently as a digitla

ci nemat ographer is preplanning all your work.

In planning the | ook of your film test renderings can be an

i nval uabl e tool

Pl anni ng the | ook, and rendering test inmages mght avoid it by giving
everyone a piece of what the piece will look |like before rea
producti on begins. ( Rendering your producer, say, speechless m ght
actually elinmnate the problem but is not usually |ooked on kindly by
sai d producer.)

Ref erence Materi al
Study the work of other cinenmatographers, both digital and traditional
, as well as the work of photographers, painters, and other artists.

Wat chi ng Movies and TV

Analyzing a filmis best done by watching it several tines so you can
get past the plot and focus on the visuals. Which filns to watch is a
personal choice; it depends on what kind of visuals you are studying
1. Choose a filmthat | ooked good to you, with cinematic flavor
simlar to the one you are trying to create.

2. Screen the film making notes on which scenes worked for you
visual ly,

3. the overall inpact of the cinematography

4. specific techniques or effects you want to study.



5. Watch those scenes again and again.

6. Pause the tape and anal yze the franme

7. Try to figure out how the lights were set up to create that
particul ar | ook

8. Make note of what el enments conpose that specific visual style

Os the focus deep or shallow? Did the cinematographer choose a w de
Il ense or a long one? Is the canera invisible, or is it part of the
scene?

O her Ref erence Sources
Film TV, Painting,-----

2. Introduction to Lighting

When you see a well -crafted i mage, you know it | ooks good but you mmy
not be aware of what ingredients contributed to its visual potency.
That is the sign of a gifted cinemat ographer: The craftwork is not

i medi at el y obvi ous because it is well blended with the content of the

image. In learning the tricks of the cinematographer, you will |earn
the ingredients that conmbine to create a strong visual imge and you
will learn how to use the tools of the trade to conbine and fine-tune

those ingredients.

Li ghting Instruments

Anbi ent Li ght

It is not really light at all

It is a setting that defines the nmaxi num | evel of darkness in the
scene.

The hi gher you set the anmbient |ight, the brighter the darkest parts
of the scene becone.

Ambi ent 1ight should al ways be kept very | ow,

as it will flatten the ook of the scene if it is turned up too hi gh

Omi Lights or Point Lights

....is defined in space, and an intensity of light is defined as being
exitted fromthat point.

The settings for an omi |lights consist only of intensity and col or.

Spotlights

....are defined in space and then adjusted for intensity and col or

Rat her than casting light in all directions, a spotlight castslight on
one vector only, creating a cone of |ight.

The cone of the spotlight consists of a hotspot and a falloff.

VWhen you create a spotlight, always nmake the falloff a little I arger
than the hotspot. When you are making a tight beam of light, such as a
stage spotlight, it can be tenpting to make the hotspot and falloff
the sane size. The problemw th this approach is one peculiar to
conput er-generated inages. If there is not at |least a small area of
falloff for a spotlight, the edge of the circle will often appear
jagged or stair-stepped;this is called aliasing.

Antialiasing is a process that snmoothes the transition from pixels of
one value to pixels of another by creating internedi ate val ues between
them Antialiasing is applied, automatically by npbst prograns, to an
imge after it is rendered.

Directional Lights
comng froma directional |ight do not converge at their origin.
The best exanple of a directional light in the real world is the sun.



Li ghting Positions

Key Li ght

the main source of illumination in the scene-GourcyO

The key light is positioned in front and to the side of the subject
based on the position of the camera.

Fill Light

to add a snmall amount of illunmination in the dark areas |left by the
key |ight.

If the key light is set high, the fill light will be set |ow

The position of the fill light is usually alittle less than 180
degrees rotated fromthe keylight on the ground pl ane.

Back Li ght

The back light is used to separate the subject fromthe background
The back light is positioned a little less than 180 degrees fromthe
camer a.

..... is not intended to illumnate the features of the subject but
only to visually separate it fromthe background

Set Light

....is used to illum nate the set.

The set light is usually less intense than the key |ight.

Take a Look

Key |ight

Orhere is the light coming from?Othe answer is the key |ight.

Fill Iight

other lights are intended to nodify the effect of the key light with
out overwhelmng it.

The fill light adds some light to the areas the key |ight doesn@ hit.
Back 1i ght

The purpose of it is to separate the subject fromthe background

It is placed opposite the canera to create a thin line of |ight around
the dark areas of the subject.

The position of the back light is determ ned by the position of the
camera and the key light. It is set nearly 180 degrees opposite the
camera so that only a thin line of Iight will be visible through the

| ens.

Schematics

Take a Look

Moti vat ed Lighting

Motivated and unnoti vat ed

Motivated |lights come froman apparent or inplied source.
Unmotivated lights do not have a | ogical source like back lights
Li ght Mdifiers

Shadows

Li ghts in the conputer do not cast shadows.

Most of the tinme you want the key |ight and any other obvious light to
cast shadows because this | ooks nore believable to the viewer.
Negati ve Lights

In the real world all lights are positive and additive
...decrease the anmpbunt of illumnation in the area they affect.

Proj ector Lights

Project lights shine an image through the instrunent as if it were a
slide or novie projector. By assigning a bitmap to the light, you
nmodi fy the color and intensity to correspond with the bitmap



Proj ected bitmaps can also be used to bread up the regularity of a
light. In the real world the conbination of atnobsphere and conpl ex
surfaces neans that the |ight on an object rarely | ooks even. In the
computer world you nust work to achieve that slightly dirty, organic

|l ook. Projecting a bitmap that is just some random gray variations can
hel p greatly in achieving this effect.

Chapter 3--Introduction to the Canera

Lenses

The |l onger the angle of a lens, the smaller the FOV( Field of view)
St andard Lenses

Standard | ens is 50nm####This is neither long nor wi de, but sits right
in the mddle.

The human eye actually has a slightly wi der FOV than this,

approxi mately a 35mm or 40mm | ens, but 50mmis what we are used to
seei ng as normal when watching novies or | ooking at photogtaphs.

The FOV for a 50mmis about 40 degree.

Long Lenses

W de Lenses

Conpare and Contrast

Camera Hights

Canera Angl e

Canera Rol

Depth of Field

Depth of field is a phenonmenon that occurs when you use real l|lenses to
capture images on film DOF is a neasurenent of how | arge an area of
clear focus you have in front of the canera.

Chapter 4-------- Fil m Genres

Film Noir

is the visual style used in the classic gangster novie.

Traditionally it inparts a dark nood and uses a | ot of contrasting
light and shadow to create a strong, graphic |ook. The subject nmatter
tends to be dark and gritty, contrasting black and white- good and
evil with little gray area

..... is often achieved with single-source |ighting.

Horr or

dar k nood

often uses lights streaming in frombehind a character to create a
sil houette.

Cat oons and Comedy

Traditional animation uses dark outlines around cartoon objects to
separate them from other objects in the scene.

Conedy lighting is very flat and everything is bright.

add a lot of light to the scene

Shadows can be used to add texture w thout meking the scene darker
Strong fill lights can be used to make sure the characters are always
evenly lit and that the shadowed areas donQ becone too dark

A wi de-angle lens distors the inmage, making it nore stylized, and al so
hel ps to separate foregraound from background.

Cinema Verite

is like that of a docunentary, with existing light and hand-held
canmeras used to capture pieces of real life on film

The movenent of the camera is a key element in a verrite style

..... The end ....It is not necessary to continue to read this book.



