Film speec- Wikipedia, the free encyclopel Pagel of 6

Film speed

From Wikipedia, the free encyclopedia

Film speed is the measure of a photographic film's sensytitatlight. Stock with lower sensitivity (lower ISO
speed rating) requires a longer exposure and ssdalled aslow film, while stock with higher sensitivity (higher
ISO speed rating) can shoot the same scene withrées exposure and is callediaat film.
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Technical information

I SO film speed scales

The standard known aSO 5800: 1987 from the International Organization for Standaatian (1ISO) defines both
a linear scale and a logarithmic scale for meagutim speed.

In the ISO linear scale, which corresponds to fderdASA scale, doubling the speed of a film (that is, ma\the
amount of light that is necessary to expose tine) fimplies doubling the numeric value that desigedhe film
speed. In the ISO logarithmic scale, which corresisdo the oldeDIN scale, doubling the speed of a fiimplies
adding 3° to the numeric value that designatedilinespeed. For example, a film rated ISO 200/2ZAtice as
sensitive as a film rated 1SO 100/21°.

Commonly, the logarithmic (DIN) component is ondktieom film speed ratings, and only the linear comgnt is
given (e.g. "ISO 100"). In such cases, the quolB®@" rating is in effect synonymous with the olde3A
standard.

GOST (Russian’OCT) is a pre-1987 linear standard used in the foBastern Bloc. It was almost, but not quite
identical to the ASA standard. After 1987 the GGs8@le was aligned to the ISO scale. GOST markirgsrly
found on pre-1987 photographic equipment (film, eeas, lightmeters, etc.) of Eastern Bloc manufactur

The most common ISO film ratings are 25/15°, 50/180/21°, 200/24°, 400/27°, 800/30°, 1600/33°, and
3200/36°. Consumer films are generally rated betwig¥®/21° and 800/30°, inclusive.

A film speed is converted from the linear scal¢h logarithmic scale by this formula (plus rourglio the
nearest integer):
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128
log-scale speed = 3 log, (ﬁ linear spee«d)

Conversion from the logarithmic scale to the lingzale is analogous, except that results mustureded to the
conventional values of the linear scale listechmtable below.

100
linear speed = — 2
128

( log-scale speed )
3

The following table shows the correspondence beatwieese scales:

SO linear scale 1SO log scale GOST Example of film stock
(old ASA scale) (old DIN scale) (Soviet pre-1987) with thisnominal speed
6 9° original Kodachrome

8 10°

10 11° Kodachrome 8mm film

12 12° 11 Gevacolor 8mm reversal film
16 13° 11 Agfacolor 8mm reversal film

20 14° 16

25 15° 22 old Agfacolor, Kodachrome 25
32 16° 22 Kodak Panatomic-X

40 17° 32 Kodachrome 40 (movie)

50 18° 45 Fuji RVP (Velvia)

64 19° 45 Kodachrome 64, Ektachrome-X
80 20° 65 lIford Commercial Ortho

100 21° 90 Kodacolor Gold, Kodak T-Max (TMX)
125 22° 90 lIford FP4, Kodak Plus-X Pan
160 23° 130 Fuji NPS, Kodak High-Speed Ektachrome
200 24° 180 Fujicolor Superia 200

250 25° 180

320 26° 250 Kodak Tri-X Pan Professional (TXP)
400 27° 350 Kodak T-Max (TMY), Tri-X 400
500 28° 350

640 29° 560 Polaroid 600

800 30° 700 Fuji NPZ

1000 31° 700 lIford Delta 320@ee text below)
1250 32°

1600 33° 1400-1440 Fujicolor 1600

2000 34°

2500 35°

3200 36° 2800-2880 old Konica 3200

4000 37°
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5000 38°
6400 39°

Deter mining film speed

Film speed is found by referencing the Hurter—eléf curve, or D—logE curve, for the film. Thisagplot of
optical density vs. log of exposure (lux-s). Thare typically five regions in the curve: the baseg, the toe, the
linear region, the shoulder, and the overexposgidme Following the curve to the point whetensity exceeds tt
base + fog by 0.1, find the corresponding expoddiéding 0.8 by that exposure yields the linea®ISpeed
rating.

Applying film speed

Film speed is used in the exposure equation totfircappropriate exposure parameters. Four vasiane
available to the photographer to obtain the desafégtt: lighting, film speed, f-number (apertuiee3, andshutter
speed (exposure time). The equation may be expressetios, or, by taking the logarithm (basef2jath sides,
by addition, using the APEX system, in which evieigrement of 1 is a doubling of exposure, knowia dstop".
The f-number is proportional to the ratio betwe®ss lens focal length and aperture diametdrich is proportione
to the square root of the aperture area. Thug)sadet tgf/1.4 allows twice as much light to strike the fogkne

as a lens set 2. Therefore, each f-number factor of the squane btwo (approximately 1.4) is also a stop, so
lenses are typically marked in that progressjgh:4, 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, etc.

Exposureindex

Exposure index, or El, refers to speed rating agsigo a particular film and shooting situationd aised in the
exposure meter or equation, to compensate for gggnpcalibration inaccuracies or process varialoe)
achieve certain effects. Exposure index may or nmybe the same as manufacturer's film speed raimtat
particular film.

The exposure index is sometimes called the spetedg, as opposed to the spaeding.

For example, a photographer may choose to rat® &30 speed film at 800 and then use push proagssorder
to get printable negatives from low-light conditsomn this case it is said that film has been sidl 800.

Another example of a situation when exposure indexld differ from film manufacturer's rating is wia
camera shutter is known to be miscalibrated andistamtly overexposes or underexposes the filmijaily, a
light meter can be known to understate or oversigitéing conditions. In such cases one could adjlisating
accordingly in order to compensate for these effand consistently produce correctly exposed nezmti

Film grain

Film speed is roughly related to granularity, tize ©f the grains of silver halide

in the emulsion, since larger grains give film aajer sensitivity to light. Fine-

grain stock, such as portrait film or those usedHe intermediate stages of copying original camezgatives, is
"slow", meaning that the amount of light used tpase it must be high or the shutter must be opegelo Fast
films, used for shooting in poor light or for shimgt fast motion, produce a grainier image. Eaclngoésilver
halide develops in an all-or-nothing way into dailker or nothing. Thus, each grain is a threshigtkctor; in
aggregate, their effect can be thought of an aynmslinear analog light detector.

Kodak used to use a Granularity Index (Gl) to cbaze film grain Alternating images of the film under test :
a standard grain were shown to test subjects wdiodted when they perceived a match. The standaid g
samples were the index. More recently, Kodak swilicto a measurement of grain using an RMS measuateme
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Granularity varies with exposure — underexposed fdoks grainier than
overexposed film.

Improvementsin film

In the early 1980s, there were some radical impr@rés in film stock. It ‘
became possible to shoot color film in very lovhtignd produce a fine-graine( ,f
image with a good range of midtones.

Use of grain e ;
. . . . Grainy high speed B/W film
In advertising, music videos, and some drama, ntigmes of grain, color cast, negative

and so forth between shots are often deliberateadddd in post-production.
Altering film speed

Certain high-speed black-and-white films, suchlfasd Delta 3200 and Kodak T-Max P3200 (TMZ), are
marketed with higher speeds on the box than thesr SO speed (determined using the I1SO testingadetogy).
For example, the llford product is actually an I8@O0 film, according to its data sheet
(http://www.ilford.com/html/us_english/pdf/delta32@df). The manufacturers are careful not to refehe 3200
number as an ISO speed on the packaging. Theseddmbe successfully exposed at EI 3200 (or asg\wdral
other speeds) through the use of push processirggmbst sensitive sensor common in commercial ghapdy
may be the Silicon Intensified Target vidicon, /200,000, used in TV cameras.

Digital camera | SO speed and exposur e index

The International Organization for Standardiza(ik80) has a performance-based ISO speed standaddyftal
cameras, just as they have for film. ISO Stand22B82:2006
(http://www.iso.org/iso/en/CatalogueDetailPage.@afacDetail?CSNUMBER=37777) ("Photography — Digital
still cameras — Determination of exposure indexX) Epeed ratings, standard output sensitivity, andmenende
exposure index") defines ISO speed in terms oatheunt of light needed to achieve a certain "qylaiit the
sense of a per-pixel signal-to-noise ratio.

However, this standard 1SO speed "rating" for atadigamera is not necessarily very related tol 8@ "setting"
or "exposure index" used on the camera.

The image sensors in digital cameras can be adjustean have their outputs adjusted, in sensittei function
with metering at any given ISO setting. This isalsudone by simply amplifying the output of theage sensor,
which increases image noise, sometimes beyoncetet that the ISO standard says is acceptable.

Just as with photographic film, greater sensitiatyexposure index com&sath some loss of image quality, thot
this loss is visible as image noise rather thamgiidhe best digital cameras as of 2@3#ibit no perceptible noi
at ISO 200 sensitivity, and some produce usabldteesp to ISO 3200.

Images of a flower taken at ISO 100 and ISO 1608 @anon 400D digital camera. Both
images were shot under similar lighting conditioregying only the ISGetting and shutt
speec
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ISO 100,//5.6, 1/350 s ISO 16004/5.6, 1/4000 s
(click on image for larger = (click on image for larger ~ Comparison of both images.
version) version) This is a crop of a smalll
section of each image
displayed at 100%. The top
portion was shot at 100 1SO,
the bottom portion at 1600
ISO.
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