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14.5.2 Sensitometric Contrast Criteria

Standardized or widely accepted definitions of contrast, and their
applicability, are listed below.

14.5.2.1 Gamma is the slope of the straight-line part of the density
versus log exposure curve. (Slope is the tangent of the angle between the

2.0 T T T I T ‘
log H, _~ !|>
b b
15 —
log H,
Rm- Log exposure range
Density
2z range
5 1.0= fog Has ]
a
Speed
point’
05+ T p—
23
[=]
A D,
o I 1 1 I T F F |
0 05 1.0 15 2.0 25 ' /
log H (lux sec} Base density
plus fog density

Fig. 14.22 Sensitometric curve for photographic paper, illustrating derivation of
speed and contrast characteristics. source: American National Standard PH2.2 - 1966.

straight line and the abscissa when the same scale is used for abscissas
and ordinates.) If the curve is bent so that it has two straight portions,
the one nearest the toe is used.

Applications. Control of processing or manufacturing uniformity;
materials for which correct exposure falls almost entirely on the straight
part of the curve, such as aerial negative or duplicating films.

14.5.2.2 Beta is related to the fractional-gradient speed criterion. It
is the slope of the line joining the speed point with a point on the curve
corresponding to log exposure 1.50 greater than the speed point (see
Fig. 14.19). ‘

Application. Pictorial, monochrome negative film.

14.5.2.3 Federal Standard Average Gradient (Fed. Std. No. 170a,
March 31, 1967} is the slope between two specified points H, and H, on
the curve, where H, is at density 0.10 above base-plus-fog density and H,
is at log exposure 0.40 greater than H, unless the density at H, exceeds
2.50 above base-plus-fog, in which case H, is at 2.50 above base-plus-fog.

Application. Where specified in Federal Standards or Specdifications.



14.5.2.4 Average Gradient of Industrial X-ray Films (ANSI PH2.8 -
1964) is the slope of the straight line connecting the points on the density-
log exposure curve at which densities are 0.5 and 2.5, respectively, above
base-plus-fog density; that is,
2.0

Average gTadiem = W
2 1

where log H, corresponds to net density 2.5
log H, corresponds to net density 0.5

Application. All types of industrial radiographic film.

14.5.2.5 Average Gradient of Medical X-Ray Films (ANSI PH2.9—
1964) 1s the slope of the straight line connecting the points on the den-
sity~log exposure curve at which densities are 0.25 and 2.00, respectively,
above base-plus-fog density; that is,

) L 1.75
Average gradient = iog H,—log H,
where log H, corresponds to net density 2.00

log H, corresponds to net density 0.25

Application. All types of medical radiographic film.

14.5.2.6 Log Exposure Range of Photographic Paper (ANSI PH2.2—
1966) is defined as

log exposure range = log H,—log H,

where log H, and log H, are abscissa values for limiting points a and b
that are located as shown in Fig. 14.22. Point a is a density 0.04 above
base-plus-fog density, and point & is at a density that is 0.9 of the maxi-
mum shoulder density D..

Relation between log exposure range and the contrast grade number of
printing papers is shown below (Appendix D, PH2.2 — 1966):

Log exposure range

05 06 07 08 08 10 11 12 13 14 15 16 17
d 1 i 1 1 J 1 ! l 1

EXTRA| VERY | HARD | MEDIUM SOFT VERY
HARD | HARD SOFT

Application. Continuous-tone, pictorial photographic printing papers.

—13—



14.5.2.7 Bar Gamma ¥ (Appendix A, ANSI PH2.2-1966) is the
slope of the framing lines shown in Fig. 14.23. The framing lines are
parallel and spaced 0.1 coordinate unit apart. The left-hand framing line
is tangent to the high-density part of the curve; the right-hand framing
line is tangent to the low-density part of the curve.

Application. Photographic papers, films.

2.0 T
15 B
‘Di
Dl
z
§ 1.0+ —
05} -
5 &
1 o,
h J D‘
o 1 1 [ 1 i
0 0.5 10 15 2.0 25 30

log H

Flg. 14.23 Application of Bar Gamma system to density versus log exposure curve.
source: American National Standard PH2.2—1866.

14.5.2.8 Ilford G is the slope of the line joining two points on the
characteristic curve, one of which is at a density 0.1 above fog and the
other at 1.5 greater log exposure than the first point.*

Application. Monochrome negative films for pictorial photography.

14529 Kedak Contrast Index® is the slope betwezen two points on
the density versus log exposure curve that are located as shown in Fig.
14.24. One point is the intersection of the sensitometric curve and an arc
of 0.2 density (or log H) units radius, whose center is on the base-plus-fog
axis. The second point is the intersection of the sensitometric curve and




0 1.0 210 3].0

log relative exposure

Fig. 14.24 Contrast Index is the slope of a straight line joining densities, on the
D-log H curve, selected as follows: The minimum density lies on the arc of a circle
having a radius of 0.20 density units. The maximum density lies on the arc of a larger
circle concentric to the smaller one and having a radius 2.00 greater than that of the
smaller circle.>®

14 49
1841288 ¢ o

10

5
3
2

15 .1
0

o5
Density of base plus fog density | AlogH = 2.0 |

Fig. 14.25 A transparent meter for measuring contrast index. The meter is placed on
the D—og H curve {with the indicated horizontal {ine kept on the base-plus-fog axis)
and moved sideways until the curve interesects the upper and lower arcs at equal num-
bers on the two scales. souRce: C. J. Niederpruem, C. N. Nelson, and J. A. C. Yule, Phot.
Sci. Eng., 10, 35 (1966).

an arc of 2.2 density (or log H) units radius, having the same center. The
center of the two arcs is located so that a straight line connecting the
center and the upper point would also pass through the lower point.
Locating the center and measuring the slope is facilitated by the meter
illustrated in Fig. 14.25.

Application. All monochrome negative or positive films except those of
extreme contrast (litho line and halftone films) and those that use only
the straight-line part of the curve (aerial, duplicating, and masking

films).
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