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l. Introduction

AYou can have anything you want ¢€o. I n reald.
VideoForge generator goes a long way in its output options. Among the many attractions for

JKP is the ability taleliver a large portion of our test and still frame demonstration materials at a
far better quality than any other distributio
from the VideoForge generator is far better quality than can be delivered Banray disc.

What follows is a description of JKP materials designed for use with the VideoForge Generator.
Included are three types of patterns, 720p 2D, 1080p 2D, and 1080p 3D. Any of the 1080p 2D
patterns are available in 1080i by selecting a 168€put option on the generator. Most of the
patterns originate in the RGB domain, all at video levels. The png formatted patterns are lossless
versions of our original tiff files. Output options in the generator allow any of the png files to be
delivered as 4:4:4 RGB or 4:4:4Y Cr Cb or 4:2:2 Y Cr Cbh.

A few of the JKP 1080p 2D patterns are in the Y Cr Cb domain. These patterns are in a lossless
4:2:2 format, a step above what is possible in the AVC oil\ddcoded video available from a
Blu-ray disc.

The 1080p 3D patterns are of two types, 3D flat and 3D withxdszdimension. Patterns in 3D

flat are 2D patterns formatted for 3D. With the exception of left and right eye indications the left
and right eye panels are exactly the same. Theserfd&s it easy to analyze the capability of a

3D display without the use of glasses.

I n addition to test patterns wedve included a
are fromDVE - HD Basics. Two of theDVE images originated in Y Cr Cb @20p and were

converted to 1080p RGB. The restaurant frame was taken from the 1080p Y Cr Cb program

master and converted to 1080p RGB. The remainder of the images originated in the RGB

domain at much higher resolutions than 1080p. They were down ceshveri080p and kept in

the RGB domain. This last set of images in particular should look sharper and quieter than

images from most HD sources.

The order of image description in this document follows the alphabetical order you'll find them

in the generat r . Where possible wedll include i mages
pattern images are missing, the likely cause is they have resolution elements far above our ability

to show them in this document. Don't trust the existing illustratfor relative amplitude of

objects in the patterns themselves.

If you want to know what the 2D patterns should look like, display them on a properly
calibrated, JKP certified Samsung-8B00 projector on a JKP certified Rate Affinity screen.

We 6 ktlbaclgto you on a reference for 3D image quality when we find it, but since most of the
3D patterns are based on 2D materials you still have a reference for much of how they should
look.
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lI.  720p 2D Test Patterns
A few 720p test patterns are beingluded with the JKP patterns that are specific to 720p in one
way or another. If the generator is set up for a 1080p output and a 720p pattern is selected, it

will be displayed centered vertically and horizontally in the 1080p raster.

Aspect Ratio

5% safe action

1.33:1

10% safe title

5% safe action

Function: Provide a reference for image center, 5% Safe Action and 10% Safe Title areas,
markers for a 1.33:1, 1.66:1 and 2.39:1 image aspect ratios within the 1.78 boarders, and a 10
pixel count from the outside edge of the image on each of the four bmaiitee black

background allows for keying of this pattern over another picture where the lines in the pattern
serve as markers for setting or determining various image aspect ratios within the 1.78:1 image
area.

Pattern Layout: The 5% Safe Action and 10% Safe Title areas are holdovers from standard
definition television. The 2.5% markers, found closer to the edges of the picture, represent the
maximum amount of image area that should be missing on a high quality HD display.

Descriptions of Use: This pattern was originally designed as an overlay for video so that a
video operator would know where image elements were falling towards the outside edge of the
picture. Versions of this pattern have been incorporated in sometprsjéar use in setting up
screen masking. Lines in the image become guides for setting the position of the masking in
masking screens.
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Bars & Gray

Function: To assess/adjust color decoding at 720p

Pattern Layout: This pattern is in the RGB domaas we deliver it. The generator can convert

it to the Y Cr Cb domain. It consists of a 75 % gray background with 75% yellow, cyan, green,
magenta, red, and blue rectangles on the top and bottom halves of the image. The order of colors
is reversed fronthe top row to the bottom row.

Descriptions of Use: This pattern is designed to better serve the function of observing Y Cr Cb
to RGB color decoding than the SMPTE Color Bars. It has larger areas of color and reference
gray, making it possible to semand many of the escreen menu systems in display devices.
This pattern is particularly useful when trying to evaluate the conditions of the green and red
channels after levels have been properly set while looking at the blue channel.

It is also usefuvhen sourced in the RGB domain. Many displays will take an RGB input,
convert itto Y Cr Cb for signal processing, then convert it back to RGB. This double conversion
allows the color control on the display to be active, but one or the other paricohtrexsion is

often done wrong.

When looking at the blue channel all of the areas of the blue in the image should be the same

intensity. If not adjust the color control until they are all the same. The Tint control should not
be active for a componemput. If itis, you may also have to adjust it.
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All of the areas of the blue in the image should be the same intensity.

Adjusting the Color control should take you to the following examples.

If the Color control is low some of the areas Wi desaturated.

In this case turn the color control up. If there is a mismatch in the center two elements check to
see if the Tint control is active. If so, adjust it until all of the levels are equal.
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If the Color control is set high some of the areas will look overly saturated.

In this case turn the color control down. If there is a mismatch in the center two elements check
to see if the Tint control is active. If so, adjust it until all of #aeels are equal.

Once the blue channel is set properly check the other two channels.

All of the levels in green should be equal.
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All of the levels in red should be equal.

Obvious boarders in the color patches are being shown in these illustrafiois will only

happen when the bandwidth of the Cr and Cb channels are much lower than the Y signal. The
signal coming from the generator should not exhibit such boarders. They should be all but
invisible. Getting back to the double conversion isgugu start out with a 4:4:4 RGB signal

there should essentially be no visible boarders. If you see boarders then there is a potential that
the double conversion is being done in the 4:2:2 domain, not respecting the 4:4:4 that is always a
part of an R® signal.

The decoder and or the two step processing is most likely not functioning properly if the blue
channel is correct and the red and green channels are wrong.

This pattern also makes decoder errors easy to spot on a waveform monitor lookéng@Bth
output of a decoder.

Geometry

Function: Set and or observe geometry and convergence in the 1.78 aspect ratio. Inspect for
lens chromatic aberrations in projection systems.

Pattern Layout: There is a white boarder defining the outside edgdsechttive picture area.
Overscan markers are placed at 2.5% for the 1.78 image area. There are horizontal and vertical
distance markers for measuring linearity found half way between the center marker and the 2.5%
markers. Except at the outside boaradrthe pattern the boxes are square.

The inside center circle and the four outside circles are equal in diameter.
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Description of Use: The original design of this pattern was for CRT based projectors where
geometry was set up in the green channel followed by converging the other two colors. Markers
are placed on the horizontal and vertical axis to make it easier to measure lin&/uiey.

boarders were placed at the outside edge of the active video so you would know the limits of the
active picture area. This pattern serves a reference for geometry in pixel based displays.

Geometry, reduced amplitude, w/ PLUGE & White

Function: The original purpose of this was a reminder that brightness and contrast must be set
properly prior to doing convergence on a CRT display.

Pattern Layout: The PLUGE is located to the left and right of center of the image. The center
contains a square withe majority of amplitude at 100% of video, with a 95% component inside
the 100% area.

DescriptionofUse:1 t 6s being included here as a useful

different in the presence of a lower amplitude signal. It would bgaced to conditions seen
using the standard geometry pattern.
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720p Geometry, reduced amplitude, w/ PLUGE & White

Raster Quick Reference

Function: This pattern was originally created as a check on translation from computer graphics
inthe RGBdomaim o Y Cr Cb. ltds included here to de
considered important in such translations. The horizontal and vertical resolution wedges are

specific to 720p. They may not be converted properly to any other HD display rate.

Pattern Layout: As provided in the generator the levels conform to video specifications where
black is at 16, white is at 235. Since it originated in the 0 to 255 space nothing in this image
goes below black or above white. There is no step below black in th&é PL The horizontal

and vertical resolution elements come from the SMPTE RP 133 pattern.

The white in the center has a two pixel rise and fall time in the vertical and horizontal boarders.
The outside white boarder is single pixel wide. The insidedsos are two pixels wide.

There are variations on the color bars with gray reference at 50%, 75% and 100% saturation.
There are edge of picture pixel counts, geometry, black level, white level, gray scale, and chroma
ramps.

The Cr and Cb ramps aeenulated as the pattern was created and provided in the RGB domain.

Descriptions of Use: It becomes a multifunction test pattern and the only one we've supplied
that has 50% color bars.
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Raster Quick Reference (Levels and details are not accurepegsented in this illustration)

SMPTE Bars w/ Gray Scale

Function: Similar to the SMPTE Color Bar pattern, it is used to assess and or adjust color
decoding as well as inspect for black level setting. Some indication of gray scale tracking is
possble with the addition of the gray steps.
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Pattern Layout: The pattern has many of the elements of the SMPTE color bar pattern so we've
kept the name. We've substituted a 10 step grayscale in the lower left corner, replacing the I, Y
and Q found in ther@yinal SMPTE color bar pattern. The lower right corner uses the three step
PLUGE, 4% below black, 2% above black, and 4% above black, instead of the two step PLUGE
in the original SMPTE color bars.

Descriptions of Use: The color bars and patch combinat are observed in the blue only mode

of the display to check and or adjust the color control(s). The PLUGE is part of a high APL test
pattern. The high levels of color above the PLUGE makes it a bit difficult to use it in properly

setting black levelWe replaced the |, Y, and Q signals because the | and Q have no meaning in
component video, either in standard definitio
a gray scale in a color bar pattern in demonstrations of options in matrixedscolo I td6s i mp
that the color of gray remain the same when the primary colors are changed. This pattern allows

the observation of changes in primary colors while inspecting the color of gray. The use of any
stepped gray scale for evaluating graylestiacking is limited by the display's flat field

uniformity.

SMPTE RP133

Levels and details are not accurately represented in this illustration

Function: The SMPTE RPL33 pattern describes image dimensions, resolution and black and
white image linits. It was initially designed for medical diagnostic imaging tests and is defined
in the 0 to 255 space. We've adapted it to video applications, including shifting it to 16 to 235.
This pattern is generated in the 720p domain. High resolution podidne test pattern are not
properly reproduced at any other video scan rate.
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Pattern Layout: Horizontal and vertical resolution wedges are found in the center and outside
corners of the image. There are 10% gray steps, two at 50%, plus sub stejisoimahtblocks

at black and white. There are square boxes for geometry. Single pixel wide letters and numbers
help define focus and detail. The bright horizontal and vertical wedges are 100% modulation,
meaning that they go from black to white. Theg gesolution wedges of one, two and three

pixels or lines in size. The dim wedges are all two pixel or two lines in size. They represent 1%,
2% and 3% modulation levels. The transition in the center of the black square goes to 5% above
black and the &mnsition in the white square goes to 95% white.

Description of Use: The name SMPTE RP 133 comes from the SMPTE Recommended Practice
document number 133. The document describes a general pattern layout that can be adapted to
any scan rate and or aspeatio. The ondine transitions in the resolution wedges are good for
spotting the ability of an upconverter to detect a true progressive source signal. This area will
either flicker or be all white or all black in a processor that will not recogrtizeegrogressive

source. The black on white bar and the white on black bar are used to look for image streaking.
The crosshatch will provide a quick reference for image geometry and chromatic aberrations in
lenses. The letters and numbers will providefarence for image focus at the outside parts of

the picture.

VMB 1 Vertical Multiburst

720p

1/5 FULL

1/4 172

13 173

12 1/4

Full 115

Levels and details are not accurately represented in this illustration
Function: Observe the amplitude of vertical detail at 1/5, %4, 1/3, ¥ and full bandwidth.

Pattern Layout: The resolution wedges are reversed from top to bottom on the left and right
sides of the image. The lines are interleaved where possible at the vertical center of the image to
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aid in observing any horizontal streaking that might be tpglace. The amplitude excursions
are from video black to video white. References for black and white are also in the image.

Description of Use: These are all square waves so any vertical response issues will take away
something from all of the resolah blocks. The image displayed on screen can be photographed
with a high resolution camera with the resulting picture providing information on amplitude
differences. From there real numbers for fall off can be calculated. Just keep in mind that
complet loss of vertical response will create a 50% gray on the screen.

[ll.  1080p 2D Test Materials

Any of the 1080p test materials can be made into 1080i by selecting the 1080i output on the
generator. The majority of the patterns originate in the RGB tonTdoe generator can convert
themto Y Cr Cbh.

Anamorphic Resolution 1835

Levels and details are not accurately represented in this illustration

Function: Observe the effects of the anamorphic approach to displaying a 2.35:1or 2.39:1
letterboxedmage on a 2.35:1 aspect ratio screen. The high resolution wedges in this pattern are
not visible in this illustration.

Pattern Layout: We 6 ve taken the full and half resol uti

pattern and placed them to the leftaight of the JKP logo. The correct aspect ratio of the JKP
logois 1.78:1. There are markers for 2.35:1 and 2.39:1 so that the viewer can determine the real
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aspect ratio stretch. Webve included 1.85:
1.78 image.

Description of Use: The diagonal lines and resolution wedges help in evaluating what happens

to vertical resolution in stretching the letterboxed portion of the image to a 1.78:1 aspect ratio.
The vertical stretch takes 10 original linesr the letterboxed image and stretches them into 13
lines in making the vertical part of the 2.35:1 picture fit a 1080p, 1.78:1 aspect ratio image

device. An anamorphic lens in front of the projector then horizontally stretches the vertically
stretchedmage to a 2.39:1 image. The 2.39:1 aspect ratio represents what is probably seen in an
anamorphic film presentation. As much as images are shot in the 2.35:1 aspect ratio, parts of the
top and bottom are cut off in the display of the image so as nboto @y film splices in the

editing of the film. The physical splices run into the top and bottom of the image. Translation of
a 2.35 image to 2.39 should not be necessary if the film post production is done entirely in the
digital intermediate (DI) modas there are no physical splices in the film.

Aspect Ratio

v v ~ KP
1820 x 1080 L)

10% safe title

% safe action

Function: Provide a reference for image center, 5% Safe Action and 10% Safe Title areas,
markers for a 1.33:1, 1.66:1 and 2.39:1 image aspect ratios within the 1.78 boarders, and a 10
pixel count from the outside edge of the image on each of the four boarderblagk

background allows for keying the pattern over a picture where the lines in the pattern serve as a
guide for setting or determining various image aspect ratios within a 1.78 raster area. This
pattern is specific to 1080p.
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Pattern Layout: The 5% @fe Action and 10% Safe Title areas are holdovers from standard
definition television. The 2.5% markers closer to the edges of the picture represent the worst
case overscan that should take place on a high quality HD display.

Descriptions of Use: This pattern was originally designed as an overlay for video so that a

video operator would know where image elements were falling towards the outside edge of the
picture. Versions of this pattern have been incorporated in some projectors. Lines in the image
become guides for setting the position of screen masking.

Bars & Gray

Function: To assess/adjust color decoding

Pattern Layout: The pattern consists of a 75 % gray background with yellow, cyan, green,
magenta, red, and blue rectangles on the togatidm halves of the image. The 75% saturated
colors are reversed in direction from the top row to the bottom row.

Descriptions of Use: This pattern is designed to better serve the function of observing Y Cr Cb
to RGB color decoding than the SMPTE @oBars. It has larger areas of color and reference
gray, making it possible to see around many of theaaen menu systems in display devices.
This pattern is particularly useful when trying to evaluate the conditions of the green and red
channels aéir levels have been properly set while looking at the blue channel.

It is also useful when sourced in the RGB domain. Many displays will take an RGB input,
convertitto Y Cr Cb for signal processing, then convert it back to RGB. This double conversion
allows the color control on the display to be active, but one or the other part of the conversion is
often done wrong.
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When looking at the blue channel all of the areas of the blue in the image should be the same
intensity. If not adjust the color cant until they are all the same. The Tint control should not
be active for a component input. If it is, you may also have to adjust it.

All of the areas of the blue in the image should be the same intensity.

Adjusting the Color control should talgeu to the following examples.
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If the Color control is low some of the areas will besd¢urated.

In this case turn the color control up. If there is a mismatch in the center two elements check to
see if the Tint control is active. If so, adjustiitil all of the levels are equal.

If the Color control is set high some of the areas will look overly saturated.

In this case turn the color control down. If there is a mismatch in the center two elements check
to see if the Tint control is actv If so, adjust it until all of the levels are equal.

Once the blue channel is set properly check the other two channels.
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All of the levels in green should be equal.

All of the levels in red should be equal.

Obvious boarders in the color patches are being shown in these illustrations. This will only
happen when the bandwidth of the Cr and Cb channels are much lower than the Y signal. The
signal coming from the generator should not exhibit such boardery.shbald be all but

invisible. Getting back to the double conversion issue, if you start out with a 4:4:4 RGB signal
there should essentially be no visible boarders. If you see boarders then there is a potential that
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the double conversion is being donghe 4:2:2 domain, not respecting the 4:4:4 that is always a
part of an RGB signal.

The decoder and or the two step processing is most likely not functioning properly if the blue
channel is correct and the red and green channels are wrong.

This patterralso makes decoder errors easy to spot on a waveform monitor looking at the RGB
output of a decoder.

Checkerboard-254, 2 patterns, black and white areas are reversed in each

Function: Measuring an average of the contrast ratio of the video image htghest dynamic
range of the video signal.

Pattern Layout: This is a four by four checkerboard where the dark areas are below video
black, at level 1, and the light areas are well above white, at the upper limit of 254. The
excursion of 1 to 254 is the legal limit of the video system.

Descriptions of Use: Setblack and white levels properly on the display using the PLUGE with

Log Gray Scale for setting the Brightness and Gray Ramps with Steps for setting White. Display
the checkerboard pattern. Aim a luminance meter, something like the Mineitad, &t the

center of each light area and dark area. Record the measurements. Switch to the alternate
Checkerboard pattern and again measure the center of the light and dark areas. Add up all of the
light areas and divide that number by the sum of all of theatads to get an average contrast

ratio for the entire image.

Checkerboard 1235, 2 patterns, black and white areas are reversed

Function: Measuring an image average contrast ratio within the black to white numbers for
video.

Pattern Layout: This is afour by four checkerboard where the dark areas are at video black,
level 16, and the light areas are at video white, 235. The illustrations show the layout of both
sets of checkerboard patterns. We have not shown the level differences.

Descriptions d Use: Set black and white levels properly on the display using the PLUGE with
Log Gray Scale for setting the Brightness and Gray Ramps with Steps for setting White. Display
the first 16 to 235 checkerboard pattern. Aim a luminance meter, somethititelikinolta LS

100, at the center of each light area and dark area. Record the measurements. Switch to the
alternate 16 to 2135 Checkerboard pattern and again measure the center of the light and dark
areas. Add up all of the light areas and divide tluaber by the sum of all of the dark areas to

get an average contrast ratio for the entire image.
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Checkerboard pattern with black at the top left

Checkerboard pattern with white at the top left

Color Checker Charts, one for 709 color space anda@MPTEC colors
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Function: Emulation of a Color Checker Chart separately in HI® Color Space and SMPTE
C color space. Observe multiple shades of colors beyond system primary and secondary colors
on a monitor with specific primary colors.

Pattern Layout: The layout of the pattern is fully described in the SMPTE 303 M document.
The Color Checker Cart is usually a physical board placed in front of the camera. Itis used to
observe color quality from the production stage, through to the displajve created an

electronic version of the pattern that is designed to look correct on‘Z0B@olor space monitor

or a SMPTEC monitor.

Descriptions of Use: Determine the primary color capability of the display and pick the pattern
that matches the display. The colors can be measured per the SMPTE 303 M document or just
observed if you know enough of what you are looking at. The colors on the chart willdllye

wrong on sets with wrong primary and or secondary colors.

Dots, Single Pixel, 1235

Function: Observe focus and astigmatism. Determine the capability of full pixel resolution.
The pattern is not 1l ]l ustrshowepd here as the si

Pattern Layout: There arel2 rows and 21 columns of dots. Each row is offset from the other
so that the columns zigzag from the top to the bottom of the image. The dots are single pixel in
size and reach a 100% amplitude on a black background.

Descriptions of Use: The original purpose of the dots pattern was image focus and astigmatism
adjustments on CRT projectors. I n the digita
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capability. We use this pattern with projectors to get a detailed lookadtthe lens is doing.
The pattern also serves as a reminder of the kind of detail that can be lost in converting the image
from one format to another.

Flat Fields, 23 patterns

Function: This is a series of flat fields designed to be used to evahmiemage quality over
the entire picture area.

Pattern Layout: The type and color of the flat field is described in each of the chapters. The
patterns show up in alphabetical order . We 6 v
luminance flat felds so that they show up in sequence. All of the flat fields are at video levels.

Descriptions of Use: Visual inspect for either luminance of color uniformity over the entire

image area. The color patterns will isolate the color of an individual ehangroup of two or

three channels for color measurements. Any of the flat fields can be observed on the waveform
monitor to determine if there is any signal level tilt in the video path.

There are two flat fields for each of the primary and secormdoys. One is at 100% video and

the second is at 75% video. Often times if there isn't enough dynamic range in the color decoder
or when there is secondary color correction you'll see color shifts between 100% and 75%
saturation. W éobramgps vath steps so tinewviewerdcandookcabcolor quality at
levels from black to about 107% video. The twethiyee patterns are as follows.

Full Field Blue 75% Video levels: Red 16, Green 16, Blue 179
Full Field Blue 100% Video levels: Red 16, ®en 16, Blue 235
Full Field Cyan 75% Video levels: Red 16, Green 179, Blue 179
Full Field Cyan 100% Video levels: Red 16, Green 235, Blue 235
Full Field Green 75% Video levels: Red 16, Green 179, Blue 16
Full Field Green 100% Video levels: Red 165reen 235, Blue 16
Full Field Magenta 75% Video levels: Red 179, Green 16, Blue 179
Full Field Magenta 100% Video levels: Red 235, Green 16, Blue 235
Full Field Red 75% Video levels: Red 179, Green 16, Blue 16
Full Field Red 100% Video levels: Re@35, Green 16, Blue 16
Full Field White 0% Black Video levels: Red 16, Green 16, Blue 16
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Full Field White 10%
Full Field White 20%
Full Field White 30%
Full Field White 40%
Full Field White 50%
Full Field White 60%
Full Field White 70%
Full Field White 80%
Full Field White 90%
Full Field White 100%
Full Field Yellow 75%

Full Field Yellow 100% White

Geometry, 15 Patterns

Overview of all of the patterns
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Video levels:

Video levels:

Video levels

Video levels:

Video levels:

Video levels:

Video levds:

Video levels:

Video levels:

Video levels:

Video levels:

Video levels:

Red 37, Green 37, Blue 37
Red 59, Green 59, Blue 59
:Red 80, Green 80, Blue 80
Red 103, Green 103, Blue 103
Red 124, Green 124, Blue 124
Red 147, Green 147, Blue 147
Red 169, Green 169, Blue 169
Red 190, Green 190, Blue 190
Red 213, Green 213, Blue 213
Red 235, Green 235, Blue 235
Red 179, Green 179, Blue 16

Red 235, Green 235, Blue 16
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Function: Observe geometry in a display under a number of conditions. Rapthassist in
the adjustment of geometry, convergence or chip registration in the 1.78 aspect ratio.
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Pattern Layout: The circles in the four corners and the smaller circle in the center are all the
same size. The left, right, top and bottom mid poiatkers are half way between the center and
the 2.5% markers near the outside edge. The line width is 2 pixels. Various amplitudes and
colors are represented in the 15 geometry patterns to test individual conditions of the display.

Descriptions of Use: The original intent of this pattern was for converging CRT based displays.

Here its primary functions include registering chips in a 3 chip projector, looking for differences

in geometry among projectors and inspecting for lens color aberrations. nieatthe perfect

world of geometry for most display technologies currently available, this pattern may seem to

have little relevance. Probably the most import use of the patterns is for projection setup. You

can get a good idea of the quality of geomatrgrojectors by overlaying two projectors on a
single screen. Webve seen a |l ot of |l ens geom
not tried to stack the projector. We also use a combination of geometry patterns to look for

chromatic aberratits in lenses.

The 15 patterns are as follows:

Page25 of 69 Joe Kane Productions



Geometry 235 2.35:1 Letterboxed geometry

Function: Observe and or adjust geometry in the anamorphic approach to displaying 2.35:1
letterboxed picture content from a 1.78:1 raster on a 2.35:1 screen.
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1920 x 1080 geometry
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Pattern Layout: The circles in the four corners and the smaller circle in the center are all the
same size. The top and bottom mid point markers are in the original position of the full 1.78
pattern and are therefore no longer half way between thieraard top of the 2.35:1 area.

Descriptions of Use: Look for linearity distortions and chromatic aberrations from anamorphic
lenses. There may also be distortion in the horizontal lines of this pattern caused by the 2.35 to
1.78 vertical stretch in thedeo processing.

Geometry color (Red, Green, Blue, Cyan, Magenta, & Yellow)
Function: Observe and or adjust geometry, convergence or registration of a display device.

Pattern Layout: The white geometry pattern is being reproduced in the primargecondary

colors. The JKP logo and image size text are in white so you'll know if you are looking at a
single color from the display or any combination of the red, green and blue channels. The circles
in the four corners and the smaller circle in teater are all the same size. The left, right, top

and bottom mid point markers are half way between the center and the 2.5% markers near the
outside edge. The line width is 2 pixels. The lines are at level 235 in what ever R,G or B color

is in the patte.
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Descriptions of Use: The original intent of this pattern was for converging CRT based displays.
Here its primary functions include registering chips in a 3 chip projector and inspecting for lens
color aberrations. Look for registration errors ahtbmatic aberrations. The green pattern is
particularly useful in looking for chromatic aberrations in that the bandwidth of the green is often
wi de enough to include red and bl ue. I n the
one side andlbe on the other, even though only the green is being lit.

-I DAY I-

Geometryi full amplitudei green w/ labels in white

Geometry reduced amplitudecolor (Red, Green, Blue, Cyan, Magenta &
Yellow)

Function: Observe and or adjust geometry, convergencegistration of a display device.

Pattern Layout: The white geometry pattern is being reproduced in the primary and secondary
colors. The JKP logo and image size text are in white so you'll know if you are looking at a
single color from the display ong combination of the red, green and blue channels. The circles
in the four corners and the smaller circle in the center are all the same size. The left, right, top
and bottom mid point markers are half way between the center and the 2.5% markers near th
outside edge. The line width is 2 pixels. The lines are at about 50% in what ever R,G or B color
is in the pattern.

Descriptions of Use: The original intent of this pattern was for converging CRT based displays.
There the reduced amplitude was neeegto get away from blooming in the setup mode of
some projectors. Here its primary functions include registering chips in a 3 chip projector and
inspecting for lens color aberrations. The green pattern is particularly useful in looking for
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chromatic &errations in that the bandwidth of the green is often wide enough to include red and
bl ue. In the presence of chromatic aberratio
even though only the green is being lit.

Geometry, reduced amplitudehite

Function: Reduced amplitude geometry with references for setting black and observing white.
Pattern Layout: The + 4% PLUGE pattern is to the left and right of center and a reference for
95% and 100% white can be found in the center of the pattern. The lines in the pattern are at
about 50%.

Description of Use: There may be times when a reduced amplitude gagrpattern can be
valuable.

Images, 9 pictures

Balloons

Description of Image: This is fromDVE program content. It originated in 720p and was up
converted to 1080p. It has been through the Y Cr Cb domain. It has been converted back to
RGB domain or its presentation here. Video levels have black at 16 and the peak luminance at

235.

Uses: We were going for two things in this image, saturated colors and various flesh tones.
Youdl I also be able to tell iPart ohtree seasonofane  f r o m
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including images that originated in 720p is to show that as exhibited on a good display the
average consumer can see the difference between something from a resolution below 1080p and
something that originated at or above 1080p.

Biltmore

Description of Image: This was shot with a digital SLR camera with a much greater resolution
than 1080p. Using the camera raw file as a starting point, the image was color corrected for
video presentation, cropped for a 1.78:1 aspect ratio@mncected to 1080p. It has been in the
RGB domain during all processing and is presented as a full bandwidth RGB file. Black in this
image is at video level 16 and white has been allowed to go as high as 254.

Uses: We picked this image for the amoundaype of detail. The railing is on a curved

diagonal. The leaves will only look right when reproduced at full 1080p resolution. Part of this

i mage wi || be clipped in sets not all owing vi
image to illustratehe problems in not getting the primary colors right, the color of green in

particular.

Bowl of Fruit

Description of Image: This image was used DVET HD Basics As it is represented here we
went back to the camera raw data and started over aglaemimage was color corrected for

video presentation, cropped for a 1.78:1 aspect ratio and converted to 1080p. It has been in the
RGB domain during all processing and is presented as a full bandwidth RGB file. Black in this
image is at video level 16 dnwhite has been allowed to go as high as 254.

Uses: You may recognize this image frodVET HD Basics ltds i n the progr e
section. Webve been using it to show saturat
problems in nogetting the primary colors right, the color of red in particular. The detail in the

fruit approaches the limits of the 1080p system.

Cool Frame

Description of Image: This image was commissioned Digital Video Essentialbut never

used. Itis arepresentation of graphic art. It was created in 1080p in the RGB domain. The only
change wedve made from the original is to pla
white to go all of the way up to 255. Ifthiswerdbt@ put i n a video progr al
the peak white level to 254 instead of 255. It has high resolution and saturated colors.

Uses: Looking for details in the image and saturated colors. Some of the best resolution in an
image can be createdtime graphics domain.

Flowers

Description of Image: This was shot with a digital SLR camera with a much greater resolution
than 1080p. Using the camera raw file as a starting point, the image was color corrected for
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video presentation, cropped for &1 aspect ratio and converted to 1080p. It has been in the
RGB domain during all processing and is presented as a full bandwidth RGB file. Black in this
image is at video level 16 and white has been allowed to go as high as 254.

Uses: We picked thismage for color saturation and image detail.

Guy on Lawn

Description of Image: This is fromDVE program content. It originated in 720p and was up
converted to 1080p. It has been through the Y Cr Cb domain. It has been converted back to
RGB domain or its presentation here. Video levels have black at 16 and the peak luminance at
235.

Uses:Youobl |l be able to tell this image has come
reason for including it is to show that as exhibited on a good didpagverage consumer can
see the difference between it and something from a resolution at or above 1080p.

Jenifier

Description of Image: This is fromDVE program content. It was transferred from film to a

1080p image. The film stock that was used &&at of grain. The grain has been electronically
removed from Jeniferdés face but |l eft in the r
domain and has been converted back to RGB for its presentation here. Black in this image is at
video 16 andhe peak luminance is at 235.

Uses:Jeni ferbés hair color and complexion are sl
the color settings are correct.

People Walking

Description of Image: This is fromDVE program content. It originated #20p and was up
converted to 1080p. It has been through the Y Cr Cb domain. It has been converted back to
RGB domain for its presentation here. Video levels have black at 16 and the peak luminance at
235.

Uses: This is one of two images thatwasumcoer t ed from 720p. Youol I
has come from a lower resolution source.

Restaurant

Description of Image: This is fromDVE program content. It was transferred from film to a
1080p image. It has been through the Y Cr Cb domain then converted back to RGB for its
presentation here. Black in this image is at video 16 and the peak luminance is at 235.

Uses: It should be a wérecognized image.
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Matrix 601 versus 70D Y Cr Cb format

Function: Assist in determining the matrix type used to decode the Y Cr Cb component video
signal to RGB and i1l lustrate color errors in
thatthis signal is in the 4:2:2 domain, where the one on the@lwfDVET HD Basicsis 4:2:0.

Vertical color resolution should look better in the pattern from the generator.

Pattern Layout: The top half of the pattern is encoded from RGB to Y Cr Chgusie

standard definition 601 matrix. The bottom half or the pattern is encoded from RGB to Y Cr Cb
using the high definition 709 matrix. There is no visible transition in the luminance 75% gray
between the top and bottom in that Y in both the top aftdinds exactly the same. The pattern

is not pictured in this text. Its format doesn't match what is need for this document.

Description of Use: We've provided an illustration of right from wrong in color decoding by
combining 601 encoded color barglw¥09 encoded color bars. Since the signal source is high
definition, the HD matrix encoded 709 bars at the bottom of this pattern should be decoded
properly. If this is not the case determine where the decoding is taking place and fix it.

Needle Pulse

Function: The original purpose of this test pattern was to assess rise and fall time starting at two
extremes of video, black and white. By the m
signal was found to be useful in assessing high voltage regulatioRT based TV sets. By the
early 199006s set manufacturers were adding sc
pattern was good at showing the negative effects of such circuits. The primary purpose of the
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HD version of the signal is in CRT &&d HD sets. We continue to include it as we're confident
it will find functionality in current displays.

Pattern Layout: The background of the pattern is split screen with video black on the top and
peak white on the bottom. There is a line that {savertically through the image that is called

the needle, it is white at the top section and black at the bottom section. The rise and fall time in
our HD version of this signal was made wide enough to survive down conversion from 1080p to
720p.

Descriptions of Use: The black and white backgrounds provide an amplitude reference for the
pulses. This makes it easy to spot any high frequency roll off when looking at the pattern on a
waveform monitor. In observing the pattern on CRT based display lotkWang of the line as

a possible indication of high voltage regulation problems. The bowing should change when
increasing or decreasing the contrast control. Otherwise the bowing could be a geometry error in
the set.

The other use of this patterntssdetermine the presence of scan velocity modulation.

Scan Velocity Modulation, or SVM, is one of the many tricks manufacturers use to get

more light out of a picture tube, at the cost of real picture detail. It changes the speed or

velocity of the bam as it is scanned from the left to the right side of the picture. In the

process, it distorts real picture detail, causing dark areas of the picture on light
backgrounds to be reproduced much larger than normal and light areas on dark
backgrounds to beeproduced much smaller than normal. When the beam spends more

time Awritingo | ight areas, the phosphors rec
output. The fact that this will contribute to phosphor blooming, as well as detail

distortion seemstodeost on a number of manufacturers ca

Overscan 1€35

Function: The primary function of this pattern is to check the amount of image area displayed
on the screen. It also is used for checking rise time capability of a display as well as looking for
ringing on such transitions in video processing.

Pattern Layout: There are 1% markers on the horizontal axis and vertical axis that go into the
picture by 25%. In addition there are markers on the diagonals at 2.5% intervals. Each direction
away from center is labeled with a letter so that overscan and centeringatiéorican be

individually measured in every direction. The background of the pattern is a 50% gray with
transitions either going towards white or towards black. The transitions have various rise times
that are designed to aggravate video circuits imgimg, if they are sensitive to such rise times.

The 16235 refers to the pattern being within black and white video levels.

Individual pixels markers are proved at the center of the outside edges of each side of the pattern.
The total pixel count is b 10 from the outside edge of the pattern.
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Overscan Pattern

50% gray
background

faster rise time,
40% amplitude

differential slower rise time,

10% amplitude 40% am|0| itude
- differential

10% amplitude

slower rise time, (o Areitics

40% amplitude slower rise time,

differential 50% amplitude
differential

bright markings

90% amplitude dark markings
10% amplitude

Overscan defined

The Safe Action and Safe Title positions of 5% and 10% in from the edges are a holdover from
standard definition. We by no means intend to imply these numbers shaggligg to high
definition images. Our position is the 2.5% is generous for both Safe Action and Safe Title. In
observing HD program production practices we find many people are treating the entire image
area as being available, which translates to Gscea.
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Descriptions of Use: Information is provided in the drawing of some of the transitions in levels.

|l tds i mportant to note that the sharp rise ti
These patterns go out to Nyquest with transitfoos 50% to 90% and 50% to 10% as well as

50% to black.

OverscarRES

Function: The RES version of the Overscan pattern pulls out the wide vertical bars in sections
BC and FG and replaces them with references to full system resolution.

Pattern Layout: In the BC area we have 10% to 90% single pixel transitions in both the
horizontal and vertical directions. In the FG section of the pattern we have the 0 to 100% single
pixel transitions in horizontal and vertical lines plus the shallow transitions fedma the

SMPTE RP133 test pattern. We can't show an accurate picture of the OwW&E&pattern in

this text because of document resolution limitations.

Descriptions of Use: As much as we talk about wanting to know what the Sharpness control is
doing to horizontal and vertical resolution we can see something of what is happening in this
single combination pattern. It doetstmtwe mean
can get an idea of what's happening at the top end of image detail as the Sharpness control is
adjusted.

Pixel Phase, 5 to 55% amplitude transitions, 2 patterns

Function: Establish a one to one relationship between the input signal pixa @od the
display pixel count. This pattern only works if the pixel configuration of the source exactly
matches the display so this pattern is only useful on a 1920 by 1080 display.

Pattern Layout: The background is about a 30% gray. (We say 'abea#luse there is no step

in an 8 bit word that is exactly 30%. We are at bit 81, 29.68%. Bit 82 is above 30%.) The dark
to light transitions run from a low of 5% to a high of 55%. There are six rectangular blocks of
pixels, three on the left and three the right. Each is out of vertical phase with the other.

Starting from the top, the first two groups of information, top left and top right, are 2 pixel rise
times. The left side is out of horizontal phase with the right side. There is a honzm&aid

fall time of about an eighteen pixels at the horizontal edges of the rectangles. It takes that long
before the pixel transitions reach their ultimate amplitude. In this set of rectangles the pixel
sequence is 5%, 30%, 55%, 30%, 5%.

The next retangle down on the right side is one pixel high, one pixel low. The amplitudes are
5% and 55%.

The last three on the bottom are three phases of three pixel transitions. It takes three pixels to get
from a starting point of 5% to a finish of 55%. Thebetween steps are 18% and 41%.
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The amplitude excursion was kept to 50% of full video to keep the rise time within what we
would expect of circuits without distorting the image. Such distortions would take away from
the functionality of the pattern besting for pixel phase.

|l tds i mportant to note that this pattern test
There are several display technologies that can do either one or the other well but not both at the
same time.

When we first crated this pattern in 2001 we had no idea there would eventually be displays that
could easily handle single pixel transitions from 0 to 100%. By today's standards this pattern is
not much of a challenge to many display technologies.

Descriptions of Use:tAs wedve pointed out, this pattern i
match between the signal source and display. The 1080p pattern only works on a 1080p display.
Conversion to another rate will not create the one to one pixel relationship rdquittad

pattern to assist in determining the pixel phase function.

In another application these patterns will provide a look at what is happening at the upper end of
frequency response. The single pixel rise time wedges in the middle of the pattesemtpa

change in state from pixel to pixel or about 37 MHz in analog bandwidth. The single pixel
transitions represent full bandwidth, the two pixel transitions represent half bandwidth and the
three pixel transitions represent one third bandwidth. sitigde pixel transitions may appear to

be slightly brighter than the others on a good display because the transitions to black are not as
visible in the face of the adjacent pixel being bright.

The rectangles on the flat background have been known se stneaking in the image, a fault

of the display, not the test pattern. The high frequency, one pixel high one pixel low, rectangle

on the right side of the image has also been known to cause image fold over in some video cards.
Youol | s e eshian the ngbtlsidetoltiee @icture. In the cases we've seen it has been
determined this is a video output card driver issue. It is not the pattern itself, beyond it
aggravating a set of circumstances that should not exist.

Pixel Phase, 10 to 90% ahtpde transitions

Function: Establish a one to one relationship between the input signal pixel count and the
display pixel count. This pattern only works if the pixel configuration of the source exactly
matches the display. This pattern is only usefua 1920 by 1080 display.

Pattern Layout: The background is a 50% gray. The dark to light transitions run from a low of
10% to a high of 90%. There are six rectangular blocks of pixels, three on the left and three on
the right. There is an additional block at the top left of the pattegantains a copy of the

single pixel vertical and horizontal transitions from the SMPTELBP pattern. Starting from

the top, the first two groups of information, left, under thelBB material, and top right, are

two phases of 2 pixel rise times. Tled lside is out of horizontal phase with the right side. In

this set of rectangles the pixel sequence is 10%, 50%, 90%, 50%, 10%.
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The next rectangle down on the right side is one pixel at 10%, the next pixel in either the
horizontal or vertical directioat 90%. The amplitude has been pushed to 80% of full video to
test steep rise time capability.

The last three on the bottom are three phases of three pixel transitions. It takes three pixels to get
from a starting point of 10% to a finish of 90%. Tihéoetween steps are about 37% and 63%.

|l tds i mportant to note that this pattern test
There are several display technologies that can do either one or the other well but not both at the
same time.

When we first created this pattern in 2001 we had no idea there would eventually be displays that
could easily handle such large transitions. Thed®@ pattern brings us up to date.

Descriptions of Use:tAs wedOve pointed outasapxélphssefesgt t ern i
pattern at its native rate. The 1080p pattern needs to be used on a 1080p display. Conversion to
another rate will not create the one to one pixel relationship required for this pattern to assist in
determining the pixel phase fura.

In another application these patterns will provide a look at what is happening at the upper end of
frequency response. The single pixel rise time wedges in the middle of the pattern represents a
change in state from pixel to pixel or about 37 MHaralog bandwidth. The single pixel
transitions represent full bandwidth, the two pixel transitions, half bandwidth and the three pixel
transitions, one third bandwidth. The single pixel transitions may appear to be slightly brighter
than the others ongood display because the transitions to near black are not as visible in the
face of the adjacent pixel being bright.

The rectangles on the flat background have been known to cause streaking in the image, a fault

of the display, not the test pattern. elligh frequency, one pixel high, one pixel low, rectangle

on the right side of the image has also been known to cause image fold over in some video cards.
Youdll see an amplitude shift on the rnght si
determined that this is a video output card driver issue.

PLUGE w/ Color bars

Function: Combination pattern for assessing and or adjusting black level, observing gray scale,
assessing contrast, and checking color decoding.

Pattern Layout: The top ad bottom of the pattern contain references for color decoding. The
bars and gray are at a 75% level. The background of the center portion of the signal is at video
black. Three step PLUGE patterns are on either side of a vertical gray scale, lottaed in

middle of the pattern. The outer part of the PLUGE contaid%wblack bar on the video black
background followed by a +4% bar and +2% bar as you go towards the middle from either side.
The gray scale in the middle represents steps of about 1824%5, 69% and 100%. These

values were chosen based on the gamma curve of a CRT display and represent a visual
progression in light output along that curve.
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Descriptions of Use: The combination pattern allows you to set black level, make observation
about white level, or properly set it on a CRT based display, and asses the decoding of color. At
the top of the pattern the patches of 75% saturated color and gray are reversed allowing a
comparison of individual colors when observing just the redrgoe blue channel. Displaying

the decoded signal on a waveform monitor makes it easy to assess or adjust any of the decoder
functions. The bottom color and gray combination is also at 75%. This time the color patches
are being compared to referencedisvfor each color.

The three step PLUGE allows for the brightness control to be set properly on almost any display
system. Its general use is illustrated in the tutorial discs @¥tePro package. An important

point to make here is that when digpd on a CRT there is almost no difference in level

between the 2% above black and black itself. In the description of how to set black we tell you
to adjust the Brightness control so that the blacker than black strip and video black background
justmatch n | evel . Youol | note that the resolutio
criteria is met, the 2% above black strip might not be visible. Turn the brightness control up far
enough for the 2% strip to be visible and there will be a differdetween the blacker than

black and video black background. The gamma of a CRT is nearly flat in this area of operation.
This is the way all display devices should work. If there is a large difference between the black
background and the 2% strip¢ |@ast part of the gamma curve in the display is wrong.

The pattern has a low average picture level (APL) and is used in conjunction with the high APL
PLUGE to determine the condition of DC Restoration.

Il n i ght bulb driven solid state displays you
described in the procedure for setting brightness on a CRT display. What you reach is a digital
cut-off, a point where information in the video signahtslonger displayed. Ideally you might
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think you should put black at coff. Where solidstate displays have a gamma curve designed

to emulate a CRT we are setting black level one point on the brightness scale above the point of
video black being cutfb At this point in the gray scale the gamma curve is nearly flat and there
should be little or no light output difference in this extra point of brightness shift. What this
provides the viewer i s a si mul amatiommthedreat he CR
of black, making use of some of the dynamic range below black. The light level for this darker

part of the picture should be controlled using a combination of screen size and type, and lamp
output. Some projectors also have an irisgi@rfior even finer control of the ambient level. The

tutorial inDVE suggests the ambient level should be below 0-05 ft

The center grayscale allows for a quick determination of the color of gray. Many calibrators use

this pattern as a reference for quickly adjusting a grayscale as it allows one to see what is

happening to the entire gray scale as adjustments are being fhede also be used to set the

contrast control on a CRT based display. That is also illustrat@dkn It is not easily used to

set the proper upper dynamic range of a sstiede display. With experience you can spot when
clippingcomesdownasfa as t he 100% of this top rectangl e
how much the contrast has to be backed down to accommodate the entire video dynamic range.

PLUGE, High APL
Function: To assess the quality of DC Restoration in the display.

Pattern Layout: The pattern consists of a peak white area at the top and bottom and center of
the image with video black and PLUGE on the left and right sides of the image.

Descriptions of Use:Black level in the image should remain fixed when switching back and
forth between this and the PLUGE with Gray Scale. You may have to look carefully at the area
around the PLUGE, factoring out any flair from the bright white or just factoring out the effect it
may have on your eyes shutting down, to determine if bldo&irg held at black independent of
program content.

Knowing that there are 2 and 4% steps in the PLUGE pattern you can get a rough estimate of

how well black is being held at black. Pixel based displays can be designed so there is no shift in
black levé. A 1to 2% change is expected in even good CRT displays. In a good viewing
environment you wouldndét want anything that <c
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High APLPLUGEi t he PLUGE isn6t visible in this illustration
PLUGE w/ Log Gray Scale

Function: To assess/adjust brightness in all types of displays and contrast in a CRT display.

Pattern Layout: The pattern consists of a background at video black, then a symmetrical three
step PLUGE on both the left and right side of the log gray scale in the rofdtike pattern. The
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outer part of the PLUGE contains4£6 black bar on the video black background followed by a
+4% bar and +2% bar as you go towards the middle from either side. The gray scale in the
middle represents steps of about 18.4%, 32.1%, &934.00%.

Descriptionsof Use:We 6ve made several changes to the PL
version that was presentedViideo Essentials The original PLUGE was on the left with the

gray scale on the right. The PLUGE is now on both sides of tlierd® provide a greater
opportunity to set black, taking i mage uni for
step. Originally it was added to help in setting black level where below black information was

being cut off. It later served a fation of helping us describe the rate at which a CRT comes out

of black. There is almost no difference in level between black and 2% above black.

The three step PLUGE allows for the brightness control to be set properly on almost any display
system. Irthe description of how to set black we tell you to adjust the Brightness control so that
the blacker than black strip and video bl ack
resolution of Brightness controls is often so poor that if thisrgaiis met, the 2% above black

strip might not be visible. Turn the brightness control up far enough for the 2% strip to be

visible and there will be a difference between the blacker than black and video black

background. The gamma of a CRT is neady ith this area of operation. This is the way all

display devices should work. If there is a large difference between the black background and the
2% stripe, at least part of the gamma curve in the display is wrong.

The pattern has a low average pictignesl (APL) and is used in conjunction with the high APL
PLUGE to determine the condition of DC Restoration.

The waveform of the pattern is useful in setting black and white levels in video equipment.

8- bit quantizing

Y channel

SMPTE HD Pluge w/ Log Gray Scale

/] YC1Cz2 component waveform
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Il n i ght bul b dr i v enotlikelyto reach thetpairtt @ abdeince pflightyas y o u
described in the procedure for setting brightness on a CRT display. What you reach is a digital
cut-off, a point where information in the video signal is no longer displayed. Ideally you might

think you should put black at cudtff. Where solidstate displays have a gamma curve designed

to emulate a CRT we are setting black level one point on the brightness scale above the point of
video black being cut off. At this point in the gray scale the gamme ¢si nearly flat and there

should be little or no light output difference in this extra point of brightness shift. What this
provides the viewer is a simulation of the CR
of black, making use of somé the dynamic range below black. The light level for this darker

part of the picture should be controlled using a combination of screen size and type, and lamp
output. Some projectors also have an iris control for even finer control of the ambienTlawel.

tutorial in DVE suggests the ambient level should be below 005 ft

The center grayscale allows for a quick determination of the color of gray. Many calibrators use

this pattern as a reference for quickly adjusting a grayscale as it allowssaevithat is

happening to the entire gray scale as adjustments are being made. It can also be used to set the
contrast control on a CRT based display. That is also illustrat@dkn It is not easily used to

set the proper upper dynamic range of adsstiate display. With experience you can spot when
clipping comes down as far as the 100% of thi
how much the contrast has to be backed down to accommodate the entire video dynamic range.

Ramps, 9 patterrisY Cr Cb format

The full name of each of these patterns starts out as Reverse Ramps w/ Steps. They are in black
and white as well as the primary and secondar
ramps even though the naming conventiontham at the end of the alphabetical list.

Reverse Gray Ramps w/ Steps, 0.0 & 0.5

Function: To assess/adjust brightness, contrast, gray scale tracking (within the limitations of
flat field uniformity), bit depth, and gamma.

Pattern Layout: There @&e two versions of this pattern. The first, the 0.0 version, has black and
white at the left and right edges of the pattern. The 50% gray step is in the middle of the pattern.
The second pattern, the 0.5 version, is shifted in horizontal phase byé% dhat means the

50% gray step is at the left and right edge of the pattern and the black and white transitions are in
the center of the image.

The top and bottom portion of the patterns consist of a gray ramp. The center has the 5% gray
steps. Thewenty-two steps extend from 5% below black to 5% above white, with the ramps
extended out to the limits of the digital video system. Markers, which appear as three vertical
dots, are placed at video black, 50% and 100% video.
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Descriptions of Uses:This pattern was initially designed to exercise the entire dynamic range
of the digital video system. In this application it is useful in determining if video equipment can
pass the complete dynamic range of the signal.

In current display technology thigttern makes it easy to spot any clipping that may take place
at the upper end of the dynamic range. Il t O
on a digital display.

While the Reverse Gray Ramps and step can be used to set black \eedllas white, we still
favor the PLUGE pattern for setting black level on any display.

Unlike the analog CRT digital displays do not go into blooming. As the contrast is turned up the
brighter portions of the video signal hit a hard upper limit, sbhmgtthat looks like a hard clip.
It is the maximum capability to pass video. Any video information that is going to get to the

S

di splay must be below the clip point in | evel

drivable at any speed beldive maximum point set by the governor. If the contrast is turned up
chances are that part of the video signal will be pushed into this clipping circuit. Whatever detail
is in that portion of the video signal will be turned into a flat white with naldefae contrast

control must be turned down until the detatbpgears.

There may be circumstances where turning the contrast control down on the display device will
not pull the video out of the clip. This is often an indication that some device ahtéee

display is running into its own digital clip. Some Bhay players call the area above white super
whit e. Youdll want to enable super white f
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8- bit quantizing

Y channel w_
SMPTE HD Cross-ramps

/] YC1Cz2 component waveform

As you can see from our waveform monitor illustration the full active video sigteaids from
abouti 48 mVolts to +760 mVolts with black at 0 Volts and white at 700 mVolts.

This pattern is also capable of revealing information about the bit depth of video processing.
Look at the ramps in the pattern. They should appear to be faidgtk from black to above

white with no large flat areas or noise. If there are vertical lines or noise in any areas of the
ramps, the system more than likely does not have enough bit depth to properly handle the 8 bit
video signal.

Rampsi color, red @0, red 0.5, green 0.5, blue 0.5, cyan 0.5, magenta 0.5, yellow
0.5

Function: To assess/adjust brightness, contrast, bit depth, color filter wheel position, possible
color decoding errors, color consistency versus saturation and gamma of each color.

Pattern Layout: The majority of these patterns are the 0.5 version where the middle of the tone
range is at the left and right edge of the image. Both the 0.0 and 0.5 version of the red ramps is
available.

Descriptions of Use: The idea of the ramps in colmitially came from needing a pattern to set

the color filter wheel phase on a single chip DLP projector. We soon learned that some display
devices doing matrix color, to get SMP-TE 709 or EBU colors, could make that happen at

100% saturation, but cmis below 100% were wrong. This pattern made that easy to see. We
also discovered that some Y Cr Cb to RGB decoders could pass luminance levels above 100%
video but could not pass color levels above 100%. These ramps made it easy to spot such
problems. That lead to looking at gamma issues among the color channels.
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Raster quick reference

Function: This pattern was originally created as a check on translation from computer graphics
packages working in the RGB domain to the Y C
graphics people know some of the parameters we considered important imsfat v&

materials. The pattern has been independently generated for the domains in which it is shown. It

is not converted from one scan rate to another.

Pattern Layout: Because the graphics world works in 0 to 255 space, the conversion of this
pattern to video space has i mposed that it ca
dynamic range is between 16 and 235 in the video world.

Elements in this patte come from a number of other patterns. There are horizontal and vertical
resolution elements from the SMPTE RP 133 pattern. There are variations on the color bars with
gray reference at 50%, 75% and 100% saturation. There are edge of picture pitssl cou

geometry, black level, white level, gray scale, and chroma ramps. The idea of using text in the
pattern also comes from SMPTE RP 133.

Descriptions of Use: It becomes a multifunction test pattern and the only one presented that has
50% color bars.

Reference for maximum ambient light

Function: To assist in judging the intensity of a D6500 bias light placed behind the TV set.
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Pattern Layout: The important part of the pattern for the purpose of judging the maximum
ambient light to be behind the mitor is the gray window. There is also a PLUGE pattern as
part of the signal.

Description of Use: With the display properly calibrated for black and white levels use this
pattern to assess the maximum amount of light that is visible behind the disptethé& primary
viewing position. The level of the window is based on the gamma curve of a CRT display, being
placed at a video level that should produce about 10% of the peak white capability of the
monitor. In other words if the monitor is set for 8@tLamberts for 100% video, this pattern
should fall at about 3 fodtamberts. If the gamma of the display being used does not follow the
CRT curve then the light output from this pattern will most likely not be 10% of the peak white.

Sit back in the \vewing position and look at the level of light coming from this pattern then
compare it to the level of light behind the set. If the set and the light are at the right color of gray
the color of the two should match.

The amount of light behind the sefiart of Human Factors. Many people like the light behind
the set to be below the 10% point. There is also a point where the set is dim enough or occupies
a large enough portion of your field of view that ambient light is not needed or is not desirable.

SMPTE Bars w/ Gray Scale

Function: The pattern is used to assess and or adjust color decoding as well as inspect for black
level and some indication of gray scale tracking.

Pattern Layout: The pattern has many of the elements of the SMPTE color barrpaiith a

10 step grayscale in the lower left corner to replace the I, Y and Q in the original SMPTE color
bar pattern. The lower right corner uses the three step PLUGE with 4% below black, 2% above
black, and 4% above black bars.

Descriptions of Use: The color bars and patch combinations are observed in the blue only mode

of the display to check and or adjust the col
there was originally a two step PLUGE. The average picture level, APL, of thisnpgattegh.

The location of the PLUGE makes it difficult to use, as it is surrounded by bright picture

elements. We replaced the I, Y, and Q signals found | the original SMPTE bars because the |

and Q have no meaning in component video, either compsetaemdard definition or high
definition. Webdbve also found it useful to ha
demonstrations of options in matrixed col ors.
same when the primary colors are changeds pattern allows the observation of changes in

primary colors while inspecting the color of gray.
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JKP version of the SMPTE Color Bars
SMPTE RP133

Function: The pattern describes image dimensions, resolution and black and white image limits.
It was initially designed for medical diagnostic imaging tests but has been adapted in any number
of high-resolution applications.

Pattern Layout: Horizontal and veital resolution wedges in the center and outside corners of

the image with gray steps and sub steps at black and white. There are square boxes for geometry
and printing for focus and detail. The bright horizontal and vertical wedges are 100%
modulation,meaning that they go from black to white. They are one two and three pixels or

lines in size. The dim wedges are all one pixel or line in size followed by-alement

transition into the next step. They represent 1%, 2% and 3% modulation levelsanbiten

in the center of the black square goes to 5% above black and the transition in the white square
goes to 95% white. The pattern does not have any image content above white or below black. In
the horizontal line of one on then one off the littest are on exist in only one field of the video

signal.

Description of Use: The name SMPTE RP 133 comes from the SMPTE Recommended Practice
document number 133. It describes a general pattern layout that can be adapted to any video rate
and aspect raii The ondine transitions in the resolution wedges are good for spotting the

ability of an up converter to spot a true progressive source signal. This area will either flicker or
be all white or all black in a processor that will not recognize a tagrgssive source. The

black on white bar and the white on black bar are used to look for image streaking. The
crosshatch will provide a quick look at image geometry. The letters and numbers will provide a
reference for image focus at the outside pafrtie picture.
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SMPTE RP133 (Levels and details are not accurately represented in this illustration)

Steps 5to 27
Function: To asses the ability to display video levels around black.

Pattern Layout: This is an eight bit video pattern. The toptitbm and vertical center of the
image is at video black, level 16. There are single level steps out towards the left and right
edges. Markers have been placed at #%, +2% and +4% video steps used in the PLUGE
pattern. In the illustration of the sigl that follows this description black level has been lifted to
make it easier to see the steps and markers.

Description of Use: The pattern can be used to accurately set black level and evaluate the
resolution of steps in the Brightness Control. tidd also make it easy to judge the relative
gamma curve around black of one set versus another. While it may be difficult to see around
black we feel this pattern should make it apparent that an 8 bit resolution is not enough to create
what would appeano be a smooth transition from one step to another.
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Steps 527 (Black level has been raised for illustration purposes only)

Steps 216 to 254

100%
Video
95% White 105% 108%

216 | 218 ‘ 220 | 222 | 224 ‘ 226 | 228 | 230 | 232 | 233 ‘ 234 ‘ 235 | 236 | 237 ‘ 238 |240 242 ‘ 244 | 246 ‘ 248 ‘ 250 |252 |254

254 | 252 ‘ 250 | 248 |24Ei ‘ 244 | 242 | 240 |238 237 ‘ 236 ‘ 235 | 234 |233 ‘ 232 |23EJ 228 ‘ 226 | 224 ‘ e ‘ 220 | 218 |21E

108% 105% 100% 95%
Video
White

Steps 216 to 254

Function: To asses an ability to display video levels around white.
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Pattern Layout: The top and bottom of the image is at level 235. Center out starts at single
level steps and then jumps to 2 levels per step. Markers are placed at 95%, 100%, 105% and
109%.

Description of Use: You should be able to see single level shifts as st&ps bit resolution is
not enough to create what would appear to be a smooth transition from one step to another.

Steps 216 to 254, 5to 27

Function: Check the visibility of dark areas of the picture where they are adjacent to bright
parts of the image

Pattern Layout: This is a combination of the steps around white at the top of the pattern and
steps around black at the bottom of the pattern. The resolution of the pattern is 8 bits.

Description of Use: The idea of combing half each of the Stepsukrd White and Steps

Around Black is to look at the visibility of level detail in the dark parts of the picture when in the
presence of bright parts of the image. Some displays may have issues associated with so much
of the extreme ends of the dynamicgarin the same image.

VMB 1 Vertical Multiburst

115 FULL

1/4 12

13

13

112 1/4

Full 1/5

Vertical Multiburst (Levels and details are not accurately represented in this illustration)

Function: Assist in determining the vertical resolution of an image.
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Pattern Layout: The bursts are full video amplitude, the dark lines are at 0 Volts, level 16 and
the white bars are at 700 mVolts, level 235. The bursts are all square waves.

Description of Use: Look for horizontal streaking in the image, vertical system respdnse a
1080p, and roll off in frequency response from 1080p being converted to 1080i and back to
1080p. In addition, some up conversions will result in flicker in the full resolution bursts.

Window w/ PLUGE, 21 patterns, black to white in 5% steps
Function: The set of Windows is used for gray scale tracking and gamma measurements.

Pattern Layout: There is a three step PLUGE on either side of the window. The level of each
window is labeled in the window. The windows are horizontal in aspect ratio anulycdoout

18% of the picture area. The number 18% has come from average picture level studies of
program content. That number is important when the power required to drive a display is
directly proportional to the amplitude of the signal at the input.

Descriptions of Use: Using an optical comparator, a color analyzer, or a spectrum radiometer
observe or measure the center of the window box pattern to determine the accuracy of the gray
scale. Use the 5% steps to measure the gamma of the display.

Somedisplay devices do not track well at the top or bottom end of the gray scale. It may be
necessary to pick points away from one end and or the other to get the majority of the gray scale
to track.

amplitude 95 %
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V. 3D 1080p Test Materials

Youol | n o torretaton betwsen the 2D gnd 8D materials. Part of our doing that is we
believe there should be no loss in 2D capability in getting to 3D. If you initially look at 3D as

two 2D images, there is a clear foundation for evaluating 3D. All of the 2Dapj#yg to each

of the two i mages making up 3D. Webre al so a
displays.

Start with an evalwuation of the displayds 2D
created. Limitations you mightobserve3rD coul d easily be expl ained
performance. Itis highly unlikely a 3D image is going to look better on a given display than

what you see in 2D. In addition, we would suggest you initially view 3D in what we call the 3D

flat mode. This is Were the left eye panel and the right eye panel are essentially the same. The

i mage i s all in the plane of the screen. The
the |l eft image and an 6RO or tthidentify whatyouraieg ht i
in fact seeing the setds 3D capability. The

without the glasses, separating what the display is doing from what the glasses are doing. The
3D flat materials should appear to behe plane of the screen and will potentially be the best
picture quality a display can do in the 3D mode.

From there wedve modified some of the 3D fl at
allows for the evaluation of what happens to image quatita result of depth being added.

The progression from 2D to 3D flat to 3D with depth, to putting on the glasses is necessary to
understanding what is being seen in the image. All too often in skipping directly to 3D with
glasses, the person evalugtihe set will come to the wrong conclusion about the cause of any
problems being seen.

The 3D section contains both test patterns and images. All of the images are in 3D flat, making
it easier to evaluate the display independent of the glasses.

Indssi gning 3D images with depth wedve placed i
screen and in front of the screen. We are aware of discussion in the industry where 3D program
producers would be asked to keep any images from coming forward ofé¢lkea bt since it is

not yet an agreed upon approach we are testing areas forward of the screen.

Bars & Gray, 3D
Function: To assess/adjust color decoding

Pattern Layout: The pattern is in 3D with the bars out in front of the gray background. There

is an L in the |l eft image and an R in the ri
bet ween the L and R is in both images and th
JKP logo in the plane of the screen. The pattern iseiiRtBB domain as we provide it. The

generator will convertitto Y Cr Cb if that is needed. The pattern consists of a 75 % gray
background with yellow, cyan, green, magenta, red, and blue rectangles on the top and bottom

9
e
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halves of the image. The colore&5% saturated and reversed in direction from the top row to
the bottom row.

Descriptions of Use: When viewing the sequential 3D image in an active display without

gl asses, the intensity of the L and ThReLw I | ap
and R should appear to be equal in intensity when the glasses are on. This pattern is critical to
analyzing any encode, decode processing that might be taking place inside the display. If the

color control on a display is active for an RGPBum it is highly likely the RGB input is being

converted to Y Cr Cb for signal processing, then converted back to RGB.

The pattern itself is designed to better serve the function of observing color decoding than the
SMPTE Color Bars. It has largareas of color making it possible to see around many of the on
screen menu systems in display devices. This pattern is particularly useful when trying to
evaluate the conditions of the green and red channels after color level(s) have been set properly
while looking at the blue channel. More details can be found in the 2D description of this
pattern.

Bars & Gray (Left eye image)

Geometry, deep, 3D

Function: Look at geometry in 3D. This pattern may also make left eye, right eye crosstalk
easy to spot

Pattern Layout: The center portion of the image is deep behind the screen in 3D. Looking at
the L 1 R indication, wedve put the 1 behind
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of the screen. The left and right edges from top to bottenmahe plane of the screen.
Otherwise the pattern is essentially the same as the 2D pattern.

Descriptionsof UseeWe 6 ve been using this to see how wel
number of 3D sets this pattern has made crosstalk betwelsftthied right images obvious.

Geometry, shallow, 3D

Function: Look at geometry in 3D. This pattern may also make crosstalk easy to spot.

Pattern Layout: In 3D the center of the image is slightly behind the screen. Looking atthe L 1
Rindicaton wedve put the 1 behind the plane of 't h:
screen. The left and right edges are in the plane of the screen. Otherwise the pattern is

essentially the same as the 2D pattern.

Descriptions of Use:We 6 v e b etlasrito seeshowwmgll the set produces a 3D effect. Ina
number of 3D sets this pattern has made crosstalk between the left and right images obvious.

Geometry, w/diagonals, 3D
Function: Look at geometry in 3D. This pattern may also make crosstalk@appt.
Pattern Layout: The diagonal lines in this image are behind the screen. The geometry pattern

itself is in the plane of the screen. The L 1 R markers are at the bottom left of the image and all
in the plane of the screen.
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