
Longitudinal Track and Vertical Interval Structure

Str.dural Assignments of
Member Bits Binary Coded Decimal (BCD)

Longitudinal VIT No. of Bits Arrangement Count

Units Frames 0-3 2-5 .. 1 2 .. 8 0-9

Tens Frames 8-9 12-13 2 1 2 0-2

UnitsSeconds 16-19 22·25 .. 1 2 4 8 0-9

Tens Seconds 24-26 32-34 3 1 2 4 0-5

UnitsMinutes 32-35 42-45 .. 1 2 .. 8 0-9

TensMinutes 40-42 52-54 3 1 2 .. 0-5

UnitsHours 48-51 62-6.5 4 1 2 .. 8 0-9

TensHours 56-57 72-73 2 1 2 0-2

~. Format

2.8 Picture Border. A line is placed around the out­
side of the pattern that defines the full extent of
the pallern (Fig. 2 [9]) .
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2.7 \"'hite \Vindow and Black \Vindow. During dis­
play of these patterns. the display or recording
device signal stays relatively long in one state
(black or white) and then switches to the other
state [white or black) . These large areas of maxi­
mum contrast facilitate detection of mid-band
streaking (poor low-frequency response). video
amplifier ringing or overshoot, deflection inter­
ference. and halo (Fig. 2 [7] and [8]).

2.6.1 Small-Contrast Changes. Small-contrast changes
of 5~o of the input signal are superimposed on a
0% background. and a 95% value is superim­
posed on a 100% maximum signal background
to allow quick verification that all available gray­
scale information can be presented in the image
to be displayed (Fig. 2 [6]) .

~.I The test pallern (Fig. 2) and the following para­
graphs shall represent a recommended imple­
mentation of the pattern. Specific information
for digital implementation is given in Table I.

~.2 The middle gray background is used to isolate
the gray-scale and center resolution pattern from
interference by adjacent patterns.

2.6 Gray Step Pattern, Blocksof specified signal ampli­
tude, representing 0 to 100% of the input signal
in steps of 10%. allow measurement of the re­
sponse characteristics of the viewing monitors and
hard copy (Fig. 2 [5]) .

3.3 Crosshatch lines in the horizontal direction shall
be two raster lines wide and in the vertical direc­
tion, lines shall be of a width equal to two raster
lines. The intensity of the line shall be 75% of
the maximum signa1. The patterns shown consist
of square spaces equal to 10% of the raster height.
Rectangular aspect ratios and different numbers
of scan lines may require fractional spaces (see
Fig. 4) . Fractional spaces, if required. should be
at the edges of the pallern.

Specificatiom for Medical Diagnostic Imaging Test Pattern

for Television Monitors and Hard-Copy Recording Cameras

SMPTE RECOMMENDED PRACTICE

2. Description

2.1 Pattern. A reproduction of the test pattern is
shown in Fig. 1. Fig. 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
.,·crage picture level (APL) of 50% (Fig. 2 [1]) .

2.3 Crosshatch Pattern. This pattern allows verifies­
tion of linearity, either by using a straight edge or
by overlaying or projecting a perfect reference
image (Ball Chart) (Fig. 2 [2]) .

2.4 Resolution Patterns. 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 patterns is 100'70'
Placement of the patterns facilitates comparison
of the resolution in the center and in the corners
of the screen (Fig. 2 [~]) _A detailed view of the
resolution pattern is shown in Fig. 3.

2.5 Low-Contrast Imaging Resolution. Three zones of
vertical and horizontal, low-contrast. equally­
spaced bars are located next to the patterns de­
scribed in 2.4. The modulation depth of these
areas is I, 3. and 5%. This is the most sensitive
test for various types of image noise (Fig. 2 [4]).

I. Scope

This practice describes the format. dimensions.
and contuse required to make diagnostically sig­
nificant measurements of the display and camera
system resolution for both digital and analog
monochrome signal sources. (See Note.) The prac·
tice 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 create a standard for
image characteristics such as resolution. geometry
and linearity, uniformity, phosphor defects, etc.
However, use of the pattern is encouraged as an
appropriate tool for evaluating the measurement
and specification of such image characteristics.

Page 9 of 9 petties

6. Structure of the Address Bits

Each address shall be increased by 1 frame over
the frame number immediately preceding it.
When this mode is used, the drop-frame flag of
each address shall be a "0" as specified in 3.5
and 4.4.

5.2.2 Drop Frame - Compensated Mode. To
resolve the color time error, the first two frame
numbers (0, 1) at the start of each minute, except
minutes 0, 10,20, 30,40, and SO, shall be omitted
from the count. When this mode is used, the drop­
frame flag of each address shall be a "1" as
specified in 3.5 and 4.4.

6.1 The basic structure of the address is based
upon the Binary Coded Decimal (BCD) system.
Because the count in some cases does not rise to
9, conservation of bits is achieved because 4 bits
are not needed as in an ordinary BCDcode. (The
24-hour clock system is used; 2:00 p.rn, is 1400
hours.)

6.2 Longitudinal Track and Vertical Interval Ap­
plications. Assignment of bits and binary coded
decimal arrangements for both applications are
shown in the following table:

5. Time Discrepancies
5.1 Definitions of Real Time and Color Time

5.1.1 One-second real time is defined as the
time elapsed during the sconning of 60 fields (or
any multiple thereof) in an ideal television system
at a vertical field rate of exoctly 60 fields per
second.

5.1.2 One-second color time is defined as the
time elapsed during the scanning of 60 fields
(or any multiple thereof) in a color television sys­
tem ata verticol field rate of approximately 59.94
fields per second.

5.2 Because the vertical field rate of a color sig­
nal is approximately 59.94 fields per second,
straightforward counting at 30 frames per sec­
ond (60 fields per second) will yield an error of
+ 108 frames (+ 216 fields), approximately
equivalent to + 3.6 seconds timing error, in one
hour of running time. For correction of this time
discrepancy, two methods of operation are al­
lowed:

5.2.1 Nondrop Frame - Uncompensated
Mode. During a continuous recording, no num­
bers shall be omitted from the chain of addresses.
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Array Size

Percent Video Percent of 256x 320x 51200 1024x
Signal Picture Height 256 320 512 1024
75'70 10% 25 ~2 50 102

10% 25 32 50 102
I I I I

6.25% 16 20 32 64

RP 133-1986
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3.11 The border shall be a line inset by I% 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 shall be displayed at the I ()()O!O
signal level. The numbers around the gray-scale
are to be kept as small as legibility ...ill allow.
It has been found that the percent signs are
especially valuable in focusing.

3.13 For systems with video-invert capability, the
pattern should invert symmetrically. 1£ the in­
version operates about the midpoint of the video
signal, the 50% signal background of the pattern
should bave the same brightness level or film
density.

can be perceived in the image. The size of the
inset shall be 5% of the picture height.

~.IO The white and black window patterns should
have a height equal to 8'70of 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.

~.IO.I The inset window shall be 4% of the picture
height and ~ the length of the background.

~.10.2 fn the upper window pattern, the background
shall be equal to 95% of the maximum signal,
and the window shall be 5% of the maximum
signal. In the lower window, the opposite in­
tensities shall be used.

RP IJ3-1986

Note: The test pattern was initially designed for cerrifi­
cation of monochrome systems; however. it can be utilized
equally well for color displays and monitors in the RGB
or encoded mode of operation.

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 00.

3.7 Low-contrast patterns repeat the fonnat of the
high-contrast patterns except the spatial frequency
in all three zones is equal to that of the above
middle zone; however, in one zone the modula­
tion is 1% {i.e., white equals 51'70 and black
equals 50')'0). In the middle zone, the modulation
is 3% (51% and 48%) , while in the last zone, it
is 5'70 (53% and 48'70) . The arrangement of pat·
terns is symmetrical, with the lowest-contrast
zones closest to the comers.

~.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 pixel off be used for the highest resolu­
tion zone and three pixels on and three pixels off
be usedfor the lowest resolution zone.

~.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 performance
is evaluated at the proper dynamic range of the
image as it is used for operation for both viewing
monitor and.6.lm hard copy. The individual blocks
are intended to be measured with a spot photom­
eter or optical densitometer, and they are con­
centrated 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 consist of
a 5% maximum signal patch superimposed on 0%
{i.e., black) and a 95% maximum signal patch
superimposed on 100'70 (i.e., white) to permit
fine tuning of contrast and brightness controls to
verify that all shades of gray present in the signal
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tem being evaluated. The high-contrast middle
frequency zone of the resolution pattern (in the
center of the test pattern) should represent the
central display resolution as specified by the man­
ufacturer 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 manufacturer for the
area in which the resolution pattern is located.
The high-contrast highest frequency pattern
should be 125';'001 the resolution specified by the
manufacturer for the area in which the pattern
is located.

6.25%

5.4 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-conrrasr, high­
est-resolution pattern in the upper-right comer
(see Fig. 3). Modulation of the high-contrast pat.
tern 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 comers of
the lest pattern) should represent the corner reso­
lution specified by the manufacturer for the sys-

2_ Crosshatch-vertical spacing
horizontal spacing
line width

S. High-Contrast Resolution-
Eachblod
Low Frequency-i-S Pixels on,

3 Pixels off
Mid Frequency-2 Pixels on,

2 Pixels off
High Frequency-I Pixel on,

I Pixel off
Contrast all thesame-O-lOO%

Low-Contrast Resolution­
EachBlod
Frequency-2 Pixels on,

2 Pixels off
Contrast-Low -50-51%

Medium-48-5I%
High --48-53%

4.
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5. Gray Scale Pattern

6. Small Contrast Changes

7. Ie8. White and Black Window
Surround Bar-height

-width
Inset Bar -height

-width

9. Border-width
-inset

5% and 95'70

5% and 95%

75%

10% 25 32 50 102

5% 12 16 25 51

8% 20 26 40 82
80% 205 256 410 820
4% 20 IS 20 41

40% 102 128 205 410

0.5'70 2 2 3 5
1'70 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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