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 b
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 p
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c
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c
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 c
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r d
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b
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y c
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 d
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 c
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 c
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c
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 d
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r c
o

lo
r-e

ffe
c
t filte

rs
, a

re
 a

ls
o

 w
id

e
ly u

s
e

d
 to

 e
n

h
a

n
c
e

 m
o

o
d

 o
r d
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 p
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c
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 o
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l b
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f c
o

lo
r filte

rs
, th

e
re

 is
 o

fte
n

 a
 tra

n
s

lu
c
e

n
t c
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 p
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t c
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 c
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 c
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 c
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 b
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y, c

o
lo

r filte
rs

 a
re

 u
s

e
d

 s
o

m
e

w
h

a
t c
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c
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 d
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 b
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 b
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 m
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t b
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 c
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 C
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 w
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 c
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r d
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 c
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 p
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c
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e

 re
s

t o
f th

e
 w

o
rld

.

H
o

w
e

ve
r, u

n
lik

e
 o

n
e

's
 e

ye
, a

 c
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r c
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r d
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 c
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p
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 c
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 o
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p
h
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c
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c
ia

l e
ffe

c
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c
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 b
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p
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c
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l d
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 d
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c
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, d
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 d
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 b
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c
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t d
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 d
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 c
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 c
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t c
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 d
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 c
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 d

o
e

s
n

't a
ffe

c
t p

e
rs

p
e

c
tive

 b
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 c
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 p
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r o
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n
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p
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l c
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c
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p
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ra
g

m
 a

p
e

rtu
re

L
ik

e
 in

 p
h

o
to

g
ra

p
h

y, th
e

 c
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 c
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 c
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 b
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 d
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 c
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b
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 d
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 d
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 b
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c
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t p
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 c
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 d
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 d
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l d
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 d
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c
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 d
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 c
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 b
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 c
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 d
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 p
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 d
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c
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c
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 p
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e

 u
n

its
 h

ig
h

). O
fte

n
 w

ritte
n

 a
s

 4
:3

, th
is

 ra
tio

 m
a

y b
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 c
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c
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c
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 b
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c
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 b
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, c
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, b
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 p
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f C
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c
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c
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c
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 s
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c
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c
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c
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 c
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y d
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 c
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 d
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c
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 p
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 s
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p
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t d
u

e
 to

 te
c
h

n
ic

a
l fla

w
s

 in
 th

e
 d
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c
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 d
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 c
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t c
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 m
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 p
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 c
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e

a
tric

a
l s

ta
n

d
a

rd
 o

f 1
.8

5
:1

 a
n

d
 te

le
vis

io
n

's
 1

.3
3

:1
, a

s
 it w

a
s

 n
o

t p
h

ys
ic

a
lly p
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t p
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r b
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itio

n
 vid

e
o

 a
n

d
 fo

r w
id

e
s

c
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 c
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 d
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r

c
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e
m

a
to

g
ra

p
h

y g
o

e
s

 fa
r b
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 b
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c
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 c
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c
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 c

o
n

tro
l o

f lig
h

t q
u

a
lity, c
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c
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 m
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c
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 c
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c
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, d
u

rin
g

 th
e

 c
o

u
rs

e
 o

f film
in

g
. T

h
is

m
o

ve
m

e
n

t p
la

ys
 a

 c
o

n
s

id
e

ra
b

le
 ro

le
 in

 th
e

 e
m

o
tio

n
a

l la
n

g
u

a
g

e
 o

f film
 im

a
g

e
s

 a
n

d
 th

e
 a

u
d

ie
n

c
e

's
 e

m
o

tio
n

a
l re

a
c
tio

n
 to

 th
e

a
c
tio

n
 o

n
 th

e
 s

c
re

e
n

. F
ro

m
 th

e
 m

o
s

t b
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n
d

 tiltin
g

 (ve
rtic

a
l s

h
ift in

 vie
w

p
o

in
t fro

m
 a

 fixe
d

 p
o

s
itio

n
; lik

e
 tip

p
in

g
 yo

u
r h

e
a

d
 b

a
c
k
 to

 lo
o

k
 a

t

th
e

 s
k
y o

r tiltin
g

 yo
u

r h
e

a
d

 d
o

w
n

 to
 lo

o
k
 a

t th
e

 g
ro

u
n

d
) to

 d
o

llyin
g

 (p
la

c
in

g
 th

e
 c

a
m

e
ra

 o
n

 a
 m

o
vin

g
 p

la
tfo

rm
 to

 m
o

ve
 it c

lo
s

e
r

o
r fa

rth
e

r fro
m

 th
e

 s
u

b
je

c
t), tra

c
k
in

g
 (p

la
c
in

g
 th

e
 c
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 c
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b
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 p
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 c
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 b
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b
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 c
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 c
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 c
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 p
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9

7
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s
 th
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u

g
h

 th
e

in
ve

n
tio

n
 o

f G
a

rre
tt B
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w

n
, w

h
ic

h
 b

e
c
a

m
e

 k
n

o
w

n
 a

s
 th

e
 S

te
a

d
ic

a
m

. T
h

e
 S

te
a

d
ic

a
m

 is
 a

 b
o

d
y h

a
rn

e
s

s
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n
d

 s
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b
iliza

tio
n

 a
rm

th
a

t c
o

n
n

e
c
ts

 to
 th

e
 c

a
m

e
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 th
a

t a
llo

w
s

 th
e

 o
p

e
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to
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o

ve
 n

a
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 c
o

m
p
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o
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m
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 c
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 p
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T
h

e
 firs

t s
p

e
c
ia

l e
ffe

c
ts

 in
 th

e
 c

in
e

m
a

 w
e

re
 c

re
a

te
d

 w
h

ile
 th

e
 film

 w
a

s
 b

e
in

g
 s

h
o

t. T
h

e
s

e
 c

a
m

e
 to

 b
e

 k
n

o
w

n
 a

s
 "in

-c
a

m
e

ra
"

e
ffe

c
ts

. L
a

te
r, o

p
tic

a
l a

n
d

 d
ig

ita
l e

ffe
c
ts

 w
e

re
 d

e
ve

lo
p

e
d

 s
o

 th
a

t e
d

ito
rs

 a
n

d
 vis

u
a

l e
ffe

c
ts

 a
rtis

ts
 c

o
u

ld
 m

o
re

 tig
h

tly c
o

n
tro

l th
e

p
ro

c
e

s
s

 b
y m

a
n

ip
u

la
tin

g
 th

e
 film

 in
 p

o
s

t-p
ro

d
u

c
tio

n
.

F
o

r e
xa

m
p

le
s

 o
f m

a
n

y in
-c

a
m

e
ra

 s
p

e
c
ia

l e
ffe

c
ts

, s
e

e
 th

e
 w

o
rk

 o
f e

a
rly film

m
a

k
e

r G
e

o
rg

e
s

 M
é

liè
s

.

Fra
m

e
 ra

te
 s

e
le

c
tio

n

M
o

tio
n

 p
ic

tu
re

 im
a

g
e

s
 a

re
 p

re
s

e
n

te
d

 to
 a

n
 a

u
d

ie
n

c
e

 a
t a

 c
o

n
s

ta
n

t s
p

e
e

d
. In

 th
e

 th
e

a
te

r, it is
 2

4
 fra

m
e

s
 p

e
r s

e
c
o

n
d

, in
 N

T
S

C

(U
S

) T
e

le
vis

io
n

, it is
 3

0
 fra

m
e

s
 p

e
r s

e
c
o

n
d

 (2
9

.9
7

 to
 b

e
 e

xa
c
t), in

 P
A

L
 (E

u
ro

p
e

) te
le

vis
io

n
 it is

 2
5

 fra
m

e
s

 p
e

r s
e

c
o

n
d

. T
h

is

s
p

e
e

d
 o

f p
re

s
e

n
ta

tio
n

 d
o

e
s

 n
o

t va
ry.

H
o

w
e

ve
r, b

y va
ryin

g
 th

e
 s

p
e

e
d

 a
t w

h
ic

h
 th

e
 im

a
g

e
 is

 c
a

p
tu

re
d

, va
rio

u
s

 e
ffe

c
ts

 c
a

n
 b

e
 c

re
a

te
d

 k
n

o
w

in
g

 th
a

t th
e

 fa
s

te
r o

r s
lo

w
e

r

re
c
o

rd
e

d
 im

a
g

e
 w

ill b
e

 p
la

ye
d

 a
t a

 c
o

n
s

ta
n

t s
p

e
e

d
.

F
o

r in
s

ta
n

c
e

, tim
e

-la
p

s
e

 p
h

o
to

g
ra

p
h

y is
 c

re
a

te
d

 b
y e

xp
o

s
in

g
 a

n
 im

a
g

e
 a

t a
n

 e
xtre

m
e

ly s
lo

w
 ra

te
. If a

 c
in

e
m

a
to

g
ra

p
h

e
r s

e
ts

 a

c
a

m
e

ra
 to

 e
xp

o
s

e
 o

n
e

 fra
m

e
 e

ve
ry m

in
u

te
 fo

r fo
u

r h
o

u
rs

, a
n

d
 th

e
n

 th
a

t fo
o

ta
g

e
 is

 p
ro

je
c
te

d
 a

t 2
4

 fra
m

e
s

 p
e

r s
e

c
o

n
d

, th
e

e
ve

n
t th

a
t to

o
k
 fo

u
r h

o
u

rs
 to

 re
c
o

rd
 w

ill n
o

w
 ta

k
e

 1
0

 s
e

c
o

n
d

s
 to

 p
re

s
e

n
t (1

 fra
m

e
 p

e
r m

in
u

te
 fo

r 4
 h

o
u

rs
 e

q
u

a
ls

 2
4

0
 fra

m
e

s
,

p
ro

je
c
te

d
 a

t 2
4

 fra
m

e
s

 p
e

r s
e

c
o

n
d

 e
q

u
a

ls
 1

0
 s

e
c
o

n
d

s
). T

h
is

 c
o

m
p

re
s

s
e

s
 th

e
 e

ve
n

t th
a

t to
o

k
 p

la
c
e

 in
 fo

u
r h

o
u

rs
 in

to
 ju

s
t 1

0

s
e

c
o

n
d

s
. A

t th
is

 s
p

e
e

d
, o

n
e

 c
a

n
 p

re
s

e
n

t th
e

 e
ve

n
ts

 o
f a

 w
h

o
le

 d
a

y (2
4

 h
o

u
rs

) in
 ju

s
t o

n
e

 m
in

u
te

. T
h

e
 in

ve
rs

e
 o

f th
is

, if a
n

im
a

g
e

 is
 c

a
p

tu
re

d
 a

t s
p

e
e

d
s

 a
b

o
ve

 th
a

t a
t w

h
ic

h
 th

e
y w

ill b
e

 p
re

s
e

n
te

d
, th

e
 e

ffe
c
t is

 to
 g

re
a

tly s
lo

w
 d

o
w

n
 (s

lo
w

 m
o

tio
n

) th
e

im
a

g
e

. If a
 c

in
e

m
a

to
g

ra
p

h
e

r s
h

o
o

ts
 a

 p
e

rs
o

n
 d

ivin
g

 in
to

 a
 p

o
o

l a
t 9

6
 fra

m
e

s
 p

e
r s

e
c
o

n
d

, a
n

d
 th

a
t im

a
g

e
 is

 p
re

s
e

n
te

d
 b

a
c
k
 a

t

2
4

 fra
m

e
s

 p
e

r s
e

c
o

n
d

, it w
ill ta

k
e

 4
 tim

e
s

 a
s

 lo
n

g
 to

 w
a

tc
h

 th
e

 d
ive

 a
s

 it d
id

 fo
r it to

 a
c
tu

a
lly h

a
p

p
e

n
.

In
 m

o
tio

n
 p

ic
tu

re
s

 th
e

 m
a

n
ip

u
la

tio
n

 o
f tim

e
 a

n
d

 s
p

a
c
e

 is
 a

 c
o

n
s

id
e

ra
b

le
 c

o
n

trib
u

tin
g

 fa
c
to

r to
 th

e
 n

a
rra

tive
 s

to
ryte

llin
g

 to
o

ls
.

F
ilm

 e
d

itin
g

 p
la

ys
 a

 m
u

c
h

 s
tro

n
g

e
r ro

le
 in

 th
is

 m
a

n
ip

u
la

tio
n

, b
u

t fra
m

e
 ra

te
 s

e
le

c
tio

n
 in

 th
e

 p
h

o
to

g
ra

p
h

y o
f th

e
 o

rig
in

a
l a

c
tio

n

is
 a

ls
o

 a
 c

o
n

trib
u

tin
g

 fa
c
to

r to
 a

lte
rin

g
 tim

e
.

"R
a

m
p

in
g

" is
 a

 p
ro

c
e

s
s

 w
h

e
re

b
y th

e
 c

a
p

tu
re

 fra
m

e
 ra

te
 o

f th
e

 c
a

m
e

ra
 c

h
a

n
g

e
s

 o
ve

r tim
e

. F
o

r e
xa

m
p

le
, if in

 th
e

 c
o

u
rs

e
 o

f 1
0

s
e

c
o

n
d

s
 o

f c
a

p
tu

re
, th

e
 c

a
p

tu
re

 fra
m

e
 ra

te
 is

 a
d

ju
s

te
d

 fro
m

 6
0

 fra
m

e
s

 p
e

r s
e

c
o

n
d

 to
 2

4
 fra

m
e

s
 p

e
r s

e
c
o

n
d

, w
h

e
n

 p
la

ye
d

b
a

c
k
 a

t th
e

 s
ta

n
d

a
rd

 film
 ra

te
 o

f 2
4

 fra
m

e
s

 p
e

r s
e

c
o

n
d

, a
 u

n
iq

u
e

 tim
e

-m
a

n
ip

u
la

tio
n

 e
ffe

c
t is

 a
c
h

ie
ve

d
. F

o
r e

xa
m

p
le

, s
o

m
e

o
n

e

p
u

s
h

in
g

 a
 d

o
o

r o
p

e
n

 a
n

d
 w

a
lk

in
g

 o
u

t in
to

 th
e

 s
tre

e
t w

o
u

ld
 a

p
p

e
a

r to
 s

ta
rt o

ff in
 s

lo
w

-m
o

tio
n

, b
u

t in
 a

 fe
w

 s
e

c
o

n
d

s
 la

te
r w

ith
in

th
e

 s
a

m
e

 s
h

o
t th

e
 p

e
rs

o
n

 w
o

u
ld

 a
p

p
e

a
r to

 w
a

lk
 in

 "re
a

ltim
e

" (n
o

rm
a

l s
p

e
e

d
). T

h
e

 o
p

p
o

s
ite

 s
p

e
e

d
-ra

m
p

in
g

 is
 d

o
n

e
 in

 T
h

e
M

a
trix

 w
h

e
n

 N
e

o
 re
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n

te
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 th
e
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a

trix fo
r th

e
 firs

t tim
e
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 s

e
e

 th
e

 O
ra

c
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. A
s

 h
e

 c
o

m
e

s
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u
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f th
e
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o
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s
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d
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c
a

m
e

ra
 zo

o
m

s
 in

to
 N

e
o

 a
t n

o
rm

a
l s

p
e

e
d

 b
u

t a
s

 it g
e

ts
 c

lo
s

e
r to

 N
e

o
's

 fa
c
e

 tim
e

 s
e

e
m

s
 to

 s
lo

w
 d

o
w

n
, p

e
rh

a
p

s
 vis

u
a

lly

a
c
c
e

n
tu

a
tin

g
 N

e
o

 p
a

u
s

in
g

 a
n

d
 re

fle
c
tin

g
 a

 m
o

m
e

n
t, a

n
d

 p
e

rh
a

p
s

 a
llu

d
in

g
 to

 fu
tu

re
 m

a
n

ip
u

la
tio

n
 o

f tim
e

 its
e

lf w
ith

in
 th

e
 M

a
trix

la
te

r o
n

 in
 th

e
 m

o
vie

.

R
o

le
 o

f th
e

 cin
e

m
ato

g
rap

h
e

r

In
 th

e
 film

 in
d

u
s

try, th
e

 c
in

e
m

a
to

g
ra

p
h

e
r is

 re
s

p
o

n
s

ib
le

 fo
r th

e
 te

c
h

n
ic

a
l a

s
p

e
c
ts

 o
f th

e
 im

a
g

e
s

 (lig
h

tin
g

, le
n

s
 c

h
o

ic
e

s
,

c
o

m
p

o
s

itio
n

, e
xp

o
s

u
re

, filtra
tio

n
, film

 s
e

le
c
tio

n
), b

u
t w

o
rk

s
 c

lo
s

e
ly w

ith
 th

e
 d

ire
c
to

r to
 e

n
s

u
re

 th
a

t th
e

 a
rtis

tic
 a

e
s

th
e

tic
s

 a
re

s
u

p
p

o
rtin

g
 th

e
 d

ire
c
to

r's
 vis

io
n

 o
f th

e
 s

to
ry b

e
in

g
 to

ld
. T

h
e

 c
in

e
m

a
to

g
ra

p
h

e
rs

 a
re

 th
e

 h
e

a
d

s
 o

f th
e

 c
a

m
e

ra
, g

rip
 a

n
d

 lig
h

tin
g

c
re

w
 o

n
 a

 s
e

t, a
n

d
 fo

r th
is

 re
a

s
o

n
 th

e
y a

re
 o

fte
n

 c
a

lle
d

 d
ire

c
to

rs
 o

f p
h

o
to

g
ra

p
h

y
 o

r D
P

s
.

D
ire

c
to

rs
 o

f p
h

o
to

g
ra

p
h

y m
a

k
e

 m
a

n
y c

re
a

tive
 a

n
d

 in
te

rp
re

tive
 d

e
c
is

io
n

s
 d

u
rin

g
 th

e
 c

o
u

rs
e

 o
f th

e
ir w

o
rk

, fro
m

 p
re

-p
ro

d
u

c
tio

n

to
 p

o
s

t-p
ro

d
u

c
tio

n
, a

ll o
f w

h
ic

h
 a

ffe
c
t th

e
 o

ve
ra

ll fe
e

l a
n

d
 lo

o
k
 o

f th
e

 m
o

tio
n

 p
ic

tu
re

. M
a

n
y o

f th
e

s
e

 d
e

c
is

io
n

s
 a

re
 s

im
ila

r to

w
h

a
t a

 p
h

o
to

g
ra

p
h

e
r n

e
e

d
s

 to
 n

o
te

 w
h

e
n

 ta
k
in

g
 a

 p
ic

tu
re

: th
e

 c
in

e
m

a
to

g
ra

p
h

e
r c

o
n

tro
ls

 th
e

 film
 c

h
o

ic
e

 its
e

lf (fro
m

 a
 ra

n
g

e
 o

f

a
va

ila
b

le
 s

to
c
k
s

 w
ith

 va
ryin

g
 s

e
n

s
itivitie

s
 to

 lig
h

t a
n

d
 c

o
lo

r), th
e

 s
e

le
c
tio

n
 o

f le
n

s
 fo

c
a

l le
n

g
th

s
, a

p
e

rtu
re

 e
xp

o
s

u
re

 a
n

d
 fo

c
u

s
.

C
in

e
m

a
to

g
ra

p
h

y, h
o

w
e

ve
r, h

a
s

 a
 te

m
p

o
ra

l a
s

p
e

c
t (s

e
e

 p
e

rs
is

te
n

c
e

 o
f vis

io
n

), u
n

lik
e

 s
till p

h
o

to
g

ra
p

h
y, w

h
ic

h
 is

 p
u

re
ly a

s
in

g
le

 s
till im

a
g

e
. It is

 a
ls

o
 b

u
lk

ie
r a

n
d

 m
o

re
 s

tre
n

u
o

u
s

 to
 d

e
a

l w
ith

 m
o

vie
 c

a
m

e
ra

s
, a

n
d

 it in
vo

lve
s

 a
 m

o
re

 c
o

m
p

le
x a

rra
y o

f

c
h

o
ic

e
s

. A
s

 s
u

c
h

 a
 c

in
e

m
a

to
g

ra
p

h
e

r o
fte

n
 n

e
e

d
s

 to
 w

o
rk

 c
o

-o
p

e
ra

tive
ly w

ith
 m

o
re

 p
e

o
p

le
 th

a
n

 d
o

e
s

 a
 p

h
o

to
g

ra
p

h
e

r, w
h

o

c
o

u
ld

 fre
q

u
e

n
tly fu

n
c
tio

n
 a

s
 a

 s
in

g
le

 p
e

rs
o

n
. A

s
 a

 re
s

u
lt, th

e
 c

in
e

m
a

to
g

ra
p

h
e

r's
 jo

b
 a

ls
o

 in
c
lu

d
e

s
 p

e
rs

o
n

n
e

l m
a

n
a

g
e

m
e

n
t

a
n

d
 lo

g
is

tic
a

l o
rg

a
n

iza
tio

n
.

E
v

o
lu

tio
n

 o
f te

ch
n

o
lo

g
y

: n
e

w
 d

e
fin

itio
n

s

T
ra

d
itio

n
a

lly th
e

 te
rm

 "c
in

e
m

a
to

g
ra

p
h

y" re
fe

rre
d

 to
 w

o
rk

in
g

 w
ith

 m
o

tio
n

-p
ic

tu
re

 film
 e

m
u

ls
io

n
, b

u
t it is

 n
o

w
 la

rg
e

ly

s
yn

o
n

ym
o

u
s

 w
ith

 vid
e

o
g

ra
p

h
y a

n
d

 d
ig

ita
l vid

e
o

 d
u

e
 to

 th
e

 p
o

p
u

la
rity o

f d
ig

ita
l c

in
e

m
a

to
g
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