Standards

Approved SMPTE Recommended Practices

The Society approved threc SMPTE Recommended Prac-
tices: RP 18-1991, Specifications for Test Film for Subjective
Checking of 16-mm Motion-Picture Audio Projectors; RP 133-
1991, Specifications for Medical Diagnostic Imaging Test Pat-
tern for Television Monitors and Hard-Copy Recording Cam-
cras; and RP 159-1991, Vertical Interval Time Code and
Longitudinal Time Code Relationship. The practices are avail-
able from Socicty Headquarters for $5.00 each.

Proposed SMPTE Standard

A Proposed SMPTE Standard is published here for a trial
period and public review: SMPTE 254, Motion-Picture Film
(35-mm) — Manufacturer-Printed, Latent Image Identifica-
tion Information. The proposal was previously published in the
October 1990 issue of the Journal and is being rcpublished
because of extensive technical changes. The proposal will be
submitted to the American National Standards Institute for
approval as an Amcrican National Standard if no adverse com-
ments are rcceived from publication. Comments should be
addressed to Sherwin H. Becker, Director of Engineering, at
Socicty Headquarters prior to September 1, 1991. Copies of the
proposal are available from Headquarters for $10.00.

Proposed SMPTE Recommended Practices

Also published for trial and comment are two Proposed
SMPTE Recommended Practices: RP 131, Storage of Motion-

and Recommended Practices

Picture Films; and RP 161, Logic Design for Decoding Digital
Audio Control Words in D-1 Helical Data and Control Rec-
ords. The proposals will be approved if no comments are re-
ceived by September 1, 1991. Both practices are available from
Headquarters for $5.00 cach.

Reaffirmed American National Standard

Recaffirmation of an American National Standard sponsored
by the Society was approved by the American National Stan-
dards Institute on March 22, 1991: ANSI/SMPTE 183-1985
(R1991), Motion-Picture Film — Mcasurement of Photoelec-
tric Output Factor — Photographic Audio Level Test Films.
Copics of the standard are available from the Society at $8.00.

American National Standards Withdrawn

A recommendation for withdrawal of two American Nation-
al Standards was approved by the American National Stan-
dards Institutc on March 22, 1991: ANSI V98.27M-1983, Vid-
eo Recording — 1-in Type C Reference Recorders — Basic
System and Transport Geometry Paramecters; and ANSI V98,
28M-1983, Video Recording — 1-in Type C Reference Tapes
— Records. Withdrawal was initiated because no test tapes
have been or are likely to be built that arc readily available for
sale, changes in mechanical tolerances are not included, and
manufacturers arc already manufacturing to tighter tolerances
than those specified.

—Sherwin H. Becker, Director of Engineering

Ave., White Plains, NY 10607.

SMPTE Standards Subscription Service

The Society provides a Standards Subscription Service to assist firms, libraries, and
individuals in establishing and maintaining a complete and current file of approved
American National Standards, SMPTE Recommended Practices, and SMPTE En-
gineering Guidelines in the motion-picture, television, and video magnetic recording
fields. Through this service, the Society makes automatic distribution to standards
subscribers of all new and revised standards, recommended practices, and guidelines
that are approved during the calendar year in these fields.

For further information, write to: Standards Subscription Service, Engineering
Dept., Society of Motion Picture and Television Engineers, 595 West Hartsdale

578

SMPTE Journal, July 1991



L66L Anp ‘feuinof 31dwWs

64S

SMPTE RECOMMENDED PRACTICE

Specifications for Test Film for
Subjective Checking of 16-mm
Motion-Picture Audio Projectors

RP 18-1991

Revision of RP 18-1986

1 Scope

This practice deseribes a test film and a method for
subjective checking and demonstrating 16-mm mo-
tion-picture projection and audio performance.

2 Normative references

The following documents contain provisions which,
through reference in this text, constitute provisions of
this practice. At the time of publication, the editions
indicated were valid. All standards are subject to
revision, and parties to agreements based on this
practice are encouraged 1o investigate the possibility
of applying the most recent edition of the documents
indicated below.

ANSISMPTE 10M-1985, Motion-Picture Film (16-
mm) — Projector Usage

ANSVSMPTE 41-1989, Motion-Picture Film (16-mm)
— Photographic Audio Records — Prints

ANSI/'SMPTE 109-1886, Motion-Picture Film (16-
mm}) — Perforated 1R

ANSI/SMPTE 112-1989, Motion-Picture Film (16-
mm) — 100-Mil Magnetic Audio Record

ANSVSMPTE 233-1987, Motion-Picture Film (16-
mm) — Projectable Image Area

SMPTE RP 67-1989, Specifications for Buzz-Track

Test Film for 16-mm Motion-Picture Audio Reproduc-
ers, Photographic Type

3 Test film specifications

3.1 Where applicable, the film shall contain the
following sections:
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3.1.1 Audio samples

(a) Dynamic wide-range orchestration to check repro-
duction of music.

(b) A recording of piano music having sufficiently
sustained notes that a subjective assessment of wow
and flutter can be made.

(c) Seven tones (nominally 50, 125, 500, 800, 2000,
3150, and 5000 Hz) recorded at normal program level.

(d) A section of male and female actors in dialog as a
check for speech intelligibility and synchronization.

16-mm photographic audio version only:

{e) A section of buzz-track test film as specified in
SMPTE RP 67-1989.

(f) Three sections of a 5-kHz tone to check for a
compromise focus for the photographic audio record;
sections one and three in the normal emulsion posi-
tion and section two in a reverse emulsion position.

3.1.2 Picture samples

(a) General picture steadiness (vertical and horizon-
tal).

(b) Uniform projected picture luminance.

(c) General picture quality such as sharpness and
contrast.

3.2 Each film shall be provided with a leader
and trailer. The main title shall include the issue
number. Titles or subtitles, as appropriate, shall
indicate the particular projector audio and/or pic-
ture characteristic to be tested by that portion of
the film.
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3.3 Each film shall be accompanied by an in-
struction sheet describing the procedure to be
used for checking the projection equipment.

4 Prints

4.1 The film stock used shall be cut and perfo-
rated in accordance with long-pitch dimensions
specified in ANSI/SMPTE 109-1986.

Annex A (informative)
Procedure

A.1 Method of use

With the projector set up for projection of an audic picture
print and the loudspeaker(s) properly located in accordance
with the instructions furnished with the equipment, proceed
as follows:

(a) Pre-set tone control{s) te normal, thread test film into
projector, and set volume for comlortable loudness. It the
audio optics have adjustable focus, adjust the focus to give
the most satisfactory audio quality.

{b) Frame and focus picture for bes! overall screen image.
A2 Audio and visual qualities

As the test sections are projected, observe the following:

(a) Listen for full range of orchestra and averall quality of
audic. Note picture steadiness at top and sides. Note picture
sharpness across the entire frame. White streaks above or
below letters indicate travel ghost.

{b) Look for uniform picture brighiness. Listen for smooth,
even music: quaver indicates flutter.
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4.2 The audio record dimensions shall comply
with ANSI/SMPTE 41-1989 or ANSI/SMPTE
112-1989.

4.3 Color prints shall be made with the emulsion
toward the lens for direct-projection viewing.
The prints shall be in accord with ANSI/SMPTE
10M-1985 and ANSI/SMPTE 233-1987.

NOTE - Test films conforming to this practice are available from
the Society of Motion Picture and Television Engineers.

(c} Silence or equal loudness of the two tones of the buzz-
track shows correct lateral positioning of the audio producer
(photographic record enly).

(d) In the photographic audio version, three successive
tones (5000 Hz) are i ded to permit d of correct
audio focus. Emulsion pasition is reversed for the second
(middle) tone. (To compensate for prints which may be
projected emulsion to the lens or emulsion away frem the
lens, a compromise position of the photographic audio-fo-
cusing optics must be determined so that the audio level
results in gqual loudness between the two positions. The
difference between the two positions can be considered as
the mid-point of the film, 0.0035 in {0.089 mm) below the
surface.)

{e} Seven tones are provided having the frequencies of 50
to 5000 Hz. All shou!d reproduce well.

(f) Listen for natural quality of the audio and proper lip
synchronization of voices.
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SMPTE RECOMMENDED PRACTICE
Specifications for Medical Diagnostic

Imaging Test Pattern for
Television Monitors and

Hard-Copy Recording Cameras

RP 133-1991

Revision of RP 133-1986

1 Scope

This practice describes the format, dimensions, and
contrast required to make diagnostically significant
measurements of the display and camera system
resolution for both digital and analog monochrome
signal sources. (See note.) The practice provides
users of medical diagnostic imaging systems with a
comprehensive test pattern for day-to-day operational
checks and adjustments of focus, brightness and
contrast, resolution response, mid-band streaking,
uniformity, and linearity of viewing monitors and hard-
copy recordings. This practice is not intended to cre-
ate a standard for image characteristics such as
resolution, geometry and linearity, uniformity, phos-
phor defects, etc. However, use of the pattern is
encouraged as an appropriate tool for evaluating the
measurement and specification of such image char-
acteristics.

2 Description

2.1 Pattern

A reproduction of the test pattern is shown in figure 1.
Figure 2 is a drawing of the pattern for reference to
the following text:

2.2 Background

The background is presented at 50% of maximum
white to obtain an approximate average picture level
(APL) of 50% (figure 2 [1]).

2.3 Crosshatch pattern

This pattern allows verification of linearity, either by

using a straightedge or by overlaying or projecting a
perfect reference image (Ball chart) (figure 2 [2]).
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2.4 Resolution pattern

Three zones of vertical and horizontal, high-contrast
bar patterns are placed in five locations (four corners
and the center). The modulation depth of the pattern
is 100%. Placement of the patterns facilitates compar-
ison of the resolution in the center and in the corners
of the screen (figure 2 [3]). A detailed view of the
resolution pattern is shown in figure 3.

2.5 Low-contrast imaging resolution

Three zones of vertical and horizontal, low-contrast,
equally-spaced bars are located next to the pattems
describedin 2.4. The modulation depth of these areas
is 1%, 3%, and 5%. This is the most sensitive test for
various types of imaging noise (figure 2 [4]).

2.6 Gray step pattern

Blocks of specified signal amplitude, representing 0%
to 100% of the input signal in steps of 10%, allow
measurements of the response characteristics of the
viewing monitors and hard copy (figure 2 [5]).

2.6.1 Small-contrast changes

Small-contrast changes of 5% of the input signal are
superimposed on a 0% background, and a 95% value
is superimposed on a 100% maximum signal back-
ground to allow quick verification that all available
gray-scale information can be presented in the image
to be displayed (figure 2 [6]).

2.7 White window and black window

During display of these pattems, the display or record-
ing device signal stays relatively long in one state
(black or white). These large areas of maximum con-
trast facilitate detection of mid-band streaking (poor
low-frequency response), video amplifier ringing or
overshoot, deflection interference, and halo (figure 2
[7]and [8)).
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Figure 1 - Video hard-copy camera image of test pattern

Figure 2 — Schematic drawing of test pattern in a square format
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2.8 Picture border

Aline is placed around the outside of the pattern that
defines the full extent of the pattern (figure 2 [9]).

3 Format

3.1 The test pattern (figure 2) and the following
paragraphs shall represent a recommended im-
plementation of the pattern. Specific information
for digital implementation is given in table 1.

3.2 The middle gray background is used to iso-
late the gray-scale and center resolution pattern
from interference by adjacent patterns.

3.3 Crosshatch lines in the horizontal direction
shall be two raster lines wide, and in the vertical
direction, lines shall be of a width equal to two
raster lines. The intensity of the line shall be
75% of the maximum signal. The patterns shown
consist of square spaces equal to 10% of the
raster height. Rectangular aspect ratios and dif-
ferent numbers of scan lines may require frac-
tional spaces (see figure 4). Fractional spaces,
if required, should be at the edges of the pattern.

3.4 The high-contrast resolution patterns of
lines in the vertical direction are divided into
three zones of different spatial frequencies with
the highest frequency pattern in the four corners.
The center pattern is oriented with its high-con-
trast, high-resolution pattern in the upper-right
corner (see figure 3). Modulation of the high-
contrast pattern is 100%.

3.5 It is recommended that the high-contrast
middle spatial frequency zone of the horizontal
resolution patterns (which are placed in the four
corners of the test pattern) should represent the
corner resolution specified by the manufacturer
for the system being evaluated. The high-con-
trast middle frequency zone of the resolution
pattern (in the center of the test pattern) should
represent the central display resolution as spec-
itied by the manufacturer of the system being
evaluated. The lower frequency pattern in each
of these five high-contrast test patterns should
be 75% of the resolution specified by the manu-
facturer for the area in which the resolution pat-
tern is located. The high-contrast highest
frequency pattern should be 125% of the resolu-

AP 133-1991

tion specified by the manufacturer for the area
in which the pattern is located.

3.5.1 Vertical resolution patterns are limited to
three arrangements; one line off and one line on,
two lines off and two lines on, and three lines off
and three lines on.

3.6 For digital systems, the spatial frequency of
the bar patterns is limited to increments of one
pixel size. Thus, it is recommended that one
pixel on and one pixe! off be used for the highest
resolution zone and three pixels on and three
pixels off be used for the lowest resolution zone.

3.7 Low-contrast patterns repeat the format of
the high-contrast patterns except the spatial fre-
quency in all three zones is equal to that of the
above middle zone; however, in one zone the
modulation is 1% (i.e., white equals 51% and
black equals 50%). In the middle zone, the mod-
ulation is 3% (51% and 48%), while in the last
zone, it is 5% (53% and 48%). The arrangement
of patterns is symmetrical, with the lowest-con-
trast zones closest to the corners.

3.8 A rectangular area 40% of the picture height
is used to display at least 10 steps of luminance
from white to black. Thus, the resolution perfor-
mance is evaluated at the proper dynamic range
of the image as it is used for operation for both
viewing monitor and film hard copy. The individ-
ual blocks are intended to be measured with a
spot photometer or optical densitometer, and
they are concentrated in the middle of the screen
to avoid shading caused by off-axis effects in the
CRT or optical system.

3.9 Small contrast changes in the blocks next to
the white and black ends of the gray scale con-
sist of a 5% maximum signal patch superim-
posed on 0% (i.e., black) and a 95% maximum
signal patch superimposed on 100% (i.e., white)
to permit fine tuning of contrast and brightness
controls to verify that all shades of gray present
in the signal can be perceived in the image. The
size of the inset shall be 5% of the picture height.

3.10 The white and black window patterns
should have a height equal to 8% of the picture
height centered in one square of the crosshatch
with the length starting one square away from
the left edge and continuing up to the last square
on the right.
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Figure 3 - Detail of digitally-generated resolution pattern portion of
test pattern showing high- and low-contrast portions
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Figure 4 — Schematic drawing of test pattern in rectangular format
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RP 133-1991
Table 1 — Test image pixel sizing for digital imaging systems
Array size
Percent Percent of
vdeo  piowre  ZRT 30 512 oze
2. Crosshatch — vertical spacing 75% 10% 25 32 50 102
horizontal spacing 10% 25 32 50 102
line width 2 2 2 2
3. High-conirast resolution —
Each block 6.25% 16 20 32 64
Low frequency — 3 pixels on,
3 pixels off
Mid frequency — 2 pixels on,
2 pixels off
High frequency — 1 pixel on,
1 pixel off
Contrast all the same — 0-100%
4. Low-contrast resolution —
Each block 6.25% 16 20 32 64
Frequency — 2 pixels on,
2 pixels off
Contrast - low -50-51%
medium - 48-51%
high  —48-53%
Gray scale pattern 10% 25 32 50 102
. Small contrast changes 5% and 95% 5% 12 16 25 51
7. & 8. White and black window 5% and 95%
Surround bar - height 8% 20 26 40 82
-~ width 80% 205 256 410 820
Inset bar — height 4% 20 13 20 41
— width 40% 102 128 205 410
9. Border — width 75% 0.5% 2 2 3 5
- inset 1% 2 3 5 10

NOTE - If other than a square format is used, the four resolution patterns should be placed in the corner of

the display.
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3.10.1 The inset window shall be 4% of the pic-
ture height and 1/2 the length of the background.

3.10.2 In the upper window pattern, the back-
ground shall be equal to 95% of the maximum
signal, and the window shall be 5% of the maxi-
mum signal. In the lower window, the opposite
intensities shall be used.

3.11 The border shall be a line inset by 1% of the
picture height and shall be 0.5% of the picture
height or 2 TV lines or pixels, whichever is
larger. The border shall be 75% of the peak white
signal.

3.12 All lettering shali be displayed at the 100%
signal level. The numbers around the gray-scale
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are to be kept as small as legibility will atlow. It
has been found that the percent signs are espe-
cially valuable in focusing.

3.13 For systems with video-invert capability,
the pattern should invert symmetrically. If the
inversion operates about the midpoint of the
video signal, the 50% signal background of the
pattern should have the same brightness level or
film density.

NOTE — The test pattem was initially designed for certifica-
tion of monochrome systems; however, it can be utilized
equally well for color displays and monitors in the RGB or
encoded mode of operation.



