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Warranty

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year from the
date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair the
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use or connection to incompatible equipment; ¢) to repair any damage or malfunction caused by the use of non-Tektronix supplies;
or d) to service a product that has been modified or integrated with other products when the effect of such modification or
integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY OTHER WARRANTIES,
EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE
PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF
SUCH DAMAGES.
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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to
it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury
Use Proper Power Cord. Use only the power cord specified for this product and certified for the country of use.

Ground the Product. This product is grounded through the grounding conductor of the power cord. To avoid electric
shock, the grounding conductor must be connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and markings on the product.
Consult the product manual for further ratings information before making connections to the product.

Power Disconnect. The power cord disconnects the product from the power source. Do not block the power
cord; it must remain accessible to the user at all times.

Do Not Operate Without Covers. Do not operate this product with covers or panels removed.

Do Not Operate With Suspected Failures. If you suspect that there is damage to this product, have it inspected by
qualified service personnel.

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.
Replace Batteries Properly. Replace batteries only with the specified type and rating.

Use Proper Fuse. Use only the fuse type and rating specified for this product.

Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or laser radiation exists.
Do Not Operate in Wet/Damp Conditions.

Do Not Operate in an Explosive Atmosphere.

Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for details on installing the product so
it has proper ventilation.
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General Safety Summary

Terms in this Manual

These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

c CAUTION. Caution statements identify conditions or practices that could result in damage to this product or other
property.

Symbols and Terms on the Product

These terms may appear on the product:

m DANGER indicates an injury hazard immediately accessible as you read the marking.

= WARNING indicates an injury hazard not immediately accessible as you read the marking.
= CAUTION indicates a hazard to property including the product.

The following symbol(s) may appear on the product:

A S b

CAUTION Protective Ground Standb
Refer to Manual (Earth) Terminal tandby
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Compliance Information

Compliance Information

This section lists the EMC (electromagnetic compliance), safety, and environmental standards with which the instrument
complies.

EMC Compliance
EC Declaration of Conformity - EMC

Meets intent of Directive 2004/108/EC for Electromagnetic Compatibility. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European Communities:

EN 61326-1 2006. EMC requirements for electrical equipment for measurement, control, and laboratory use. 12
= CISPR 11:2003. Radiated and conducted emissions, Group 1, Class A

= |EC 61000-4-2:2001. Electrostatic discharge immunity

® |EC 61000-4-3:2002. RF electromagnetic field immunity

B |EC 61000-4-4:2004. Electrical fast transient / burst immunity

= |EC 61000-4-5:2001. Power line surge immunity

® |EC 61000-4-6:2003. Conducted RF immunity

®  |EC 61000-4-11:2004. Voltage dips and interruptions immunity

EN 61000-3-2:2006. AC power line harmonic emissions
EN 61000-3-3:1995. Voltage changes, fluctuations, and flicker

European Contact.
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom

1 This product is intended for use in nonresidential areas only. Use in residential areas may cause electromagnetic interference.

2 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.

Australia / New Zealand Declaration of Conformity — EMC
Complies with the EMC provision of the Radiocommunications Act per the following standard, in accordance with ACMA:

= CISPR 11:2003. Radiated and Conducted Emissions, Group 1, Class A, in accordance with EN 61326-1:2006.
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Compliance Information

Safety Compliance

vi

EC Declaration of Conformity — Low Voltage
Compliance was demonstrated to the following specification as listed in the Official Journal of the European Communities:
Low Voltage Directive 2006/95/EC.

® EN61010-1: 2001. Safety requirements for electrical equipment for measurement control and laboratory use.

U.S. Nationally Recognized Testing Laboratory Listing
= UL 60950-1:2003. Information Technology Equipment - Safety - Part 1: General Requirements.

Canadian Certification
B CAN/CSA-C22.2 No. 60950-1:2003. Information Technology Equipment - Safety - Part 1: General Requirements.

Additional Compliances

= |EC 61010-1: 2001. Safety requirements for electrical equipment for measurement, control, and laboratory use.

Equipment Type

Test and measuring equipment.

Safety Class

Class 1 - grounded product.

Pollution Degree Description

A measure of the contaminants that could occur in the environment around and within a product. Typically the
internal environment inside a product is considered to be the same as the external. Products should be used only in
the environment for which they are rated.

B Pollution Degree 1. No pollution or only dry, nonconductive pollution occurs. Products in this category are generally
encapsulated, hermetically sealed, or located in clean rooms.

B Pollution Degree 2. Normally only dry, nonconductive pollution occurs. Occasionally a temporary conductivity that
is caused by condensation must be expected. This location is a typical office/home environment. Temporary
condensation occurs only when the product is out of service.

= Pollution Degree 3. Conductive pollution, or dry, nonconductive pollution that becomes conductive due to
condensation. These are sheltered locations where neither temperature nor humidity is controlled. The area is
protected from direct sunshine, rain, or direct wind.

= Pollution Degree 4. Pollution that generates persistent conductivity through conductive dust, rain, or snow. Typical
outdoor locations.

Pollution Degree
Pollution Degree 2 (as defined in IEC 61010-1). Note: Rated for indoor use only.
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Compliance Information

Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life Handling

Observe the following guidelines when recycling an instrument or component:

Equipment Recycling. Production of this equipment required the extraction and use of natural resources. The
equipment may contain substances that could be harmful to the environment or human health if improperly handled
at the product’s end of life. In order to avoid release of such substances into the environment and to reduce the use
of natural resources, we encourage you to recycle this product in an appropriate system that will ensure that most
of the materials are reused or recycled appropriately.

This symbol indicates that this product complies with the applicable European Union requirements
according to Directives 2002/96/EC and 2006/66/EC on waste electrical and electronic equipment
(WEEE) and batteries. For information about recycling options, check the Support/Service section
of the Tektronix Web site (www.tektronix.com).

Perchlorate Materials. This product contains one or more type CR lithium batteries. According to the state
of California, CR lithium batteries are classified as perchlorate materials and require special handling. See
www.dtsc.ca.gov/hazardouswaste/perchlorate for additional information.

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the 2002/95/EC
RoHS Directive.
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Preface

About This Manual

This manual describes the installation and basic operation of the PQA500 Picture Quality Analyzer with Version 2.5
software.

Key Features

The PQA500 analyzer is the latest-generation Picture Quality Analyzer built on the Tektronix’ Emmy Award winning
PQA200/300 Picture Quality Analyzers. Based on concepts of the human vision system, the PQAS500 analyzer provides
a suite of repeatable, objective quality measurements that closely correspond with subjective human visual assessment:

B Fast, accurate, repeatable, objective picture quality measurement
B Predicts DMOS (Differential Mean Opinion Score) measurement based on model of the human vision system

B Picture quality measurements can be made on a variety of HD video formats (1080i, 720p) and SD video formats
(525 or 625 )

= Ability to make picture quality comparison across different resolutions from HD to SD, or HD/SD to CIF
m  User-configurable viewing condition and display models for reference and comparison

= Attention/Artifact weighted measurement

= Automatic temporal and spatial alignment

B Easy regression testing and automation with XML scripting

m QOptional SD/HD SDI Interface for generating and capturing video

Documentation
To read about Use these documents
Installation and operation (overviews) PQA500 Picture Quality Analysis Quick Start User Manual. The quick start

user manual contains general information about how to put your instrument
into service, guides to user interface controls, and application examples.

In-depth reference information PQAS500 Picture Quality Analysis System Technical Reference. The
technical reference contains detailed information about the instrument,
including how measurements are calculated and specifications.

Server information Refer to the server documentation for full information on server hardware
and software. The server documentation is provided on a CD.

Software Upgrades
Periodic software upgrades might become available.
To check for upgrades:
1. Go to the Tektronix Web site (www.tektronix.com).
2. Select Software and Drivers to link to the Software and Firmware Finder Web page.

3. Enter the product name (PQA500) to find available software upgrades.
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Preface

Conventions Used in This Manual

The following icons are used throughout this manual.

Sequence Front panel Connect Network PS2 SVGA USB
Step power power

°*OO00000

PQA500 Quick Start User Manual ix



Preface

X PQA500 Quick Start User Manual



Installing Your Instrument

Installing Your Instrument

This section contains information on installing your instrument. Unpack the instrument and check that you received all
items listed as Standard Accessories. Check that you also received any of the listed Recommended Accessories that
you ordered with your instrument. Check the Tektronix Web site (www.tektronix.com) for the most current information.

Standard Accessories

Tektronix part

Accessory number
PQAS500 Picture Quality Analysis System Quick Start User Manual in English, and Simplified 071-2256-XX
Chinese or Japanese translation if a language option was ordered
PQAS500 Picture Quality Analysis System Release Notes 071-2259-XX
PQA500 Picture Quality Analysis System User Technical Reference, in PDF format on 071-2263-XX
Documentation CD
PQAS500 Picture Quality Analysis System Measurement Technical Reference 071-2260-XX
PQAS500 Picture Quality Analysis System Specification and Performance Verification Manual in 071-2264-XX
PDF format on Product Documentation CD
PQAS500 Picture Quality Analysis System Measurement Declassification and Security Instructions  071-2266-XX
in PDF format on Tektronix Web site, www.tektronix.com/manuals
PQA500 Picture Quality Analysis System Product Documentation CD, containing PDF files 063-4065-XX
of the documentation set
PQAS500 Picture Quality Analysis System Application Install CD 063-4066-XX
PQA500 Picture Quality Analysis System Video Sequences Recovery Disks 020-2901-XX
Intel SR2500 Server Documentation —_——
Microsoft Optical Mouse, black, with scroll wheel, USB and PS2 119-7054-00
Mini-keyboard, USB with 2-port Hub 119-7083-XX
BNC to mini-BNC SDI cable (Option SDI only) 174-5466-XX
Tool-less Rail Kit 016-1995-00
OEM ROHS Compliance Document —_———
Power Cord North America (Option AQ) 161-0104-00
Universal Euro (Option A1) C44195Z9C1
United Kingdom (Option A2) W73079N3013C250
Australia (Option A3) 161-0323-00
North America 240V (Option A4) W73079N3014C250
Switzerland (Option A5) W73079N3002C250
Japan (Option A6) 161-0298-00
China (Option A10) 161-0304-00
India (Option A11) 161-0325-00

No power cord or AC adapter (Option A99)
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Installing Your Instrument

Optional Accessories

Your instrument may also include optional recommended accessories. Verify that the optional accessories you ordered
are included with your instrument.

PQAS500 Picture Quality Analysis System Optional Accessories *

Accessory Part number

Service Manual 071-2265-XX

1 For the current list of accessories, upgrades, and options, including service options, available for your PQA500 Picture Quality Analysis

System, visit the Tektronix Web site, www.tektronix.com.

Options
You can add the following option to your Picture Quality Analyzer System:

B QOption SDI - Adds SD/HD SDI Acquisition Card

Language Options
You must select one of the following language options for your Picture Quality Analysis System:
= Option LO - English Quick Start User Manual
B Option L5 - Japanese Quick Start User Manual
m  QOption L7 - Simplified Chinese Quick Start User Manual
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Installing Your Instrument

Operating Requirements

1.

Place the instrument in an equipment rack or on a bench.

2. Before operating, ensure that the ambient temperature is between +50 °F and +95 °F (+10 °C to +35 °C).

c CAUTION. To ensure proper cooling, keep the front and rear of the instrument clear of obstructions.

Installing the System

This section provides basic information about performing the PQA500 analyzer installation. For detailed information
about the server hardware, see the documentation provided on the Intel Server System Documentation CD.

Hardware Prerequisites

Before installation, ensure that the following are available :

Space to mount in a 19 inch wide 30 inch deep rack, at least 2U high

Mains power, 110 V/220 V, 50/60 Hz, maximum 11 Agys. See Power Supply Requirements.
Clearance behind the unit to allow airflow from the unit

An RJ45 network connection between the second Gigabit Ethernet port (NIC 2) and your network.

A keyboard, mouse and monitor. The PQA500 analyzer is not supplied with a monitor, though it is configured with
a high-performance video card.

c CAUTION. To prevent personal injury, always use two people to move the PQA500 analyzer.

Do not hot plug PS2 keyboards while the unit is running, because this can damage the motherboard.
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Installing Your Instrument

Installation Procedure

2256044

To install the PQA500 analyzer, perform the following generalized procedure:

1. Install the PQAS500 analyzer in a server rack (not an instrumentation rack) using the instructions provided with the
rail kit. No tools are required to install the instrument.

Connect a display monitor to the video card connectors on the rear panel.
Attach the keyboard and mouse using the USB-to-PS2 adapters to connect to the PS2 ports on the rear panel.
Connect power to the PQA500 analyzer.

Press the power button on the front panel.

AU o

To access the server, click the PQA500 account icon. No password is required.

Front Panel Installation and Removal
To install the front panel on the unit, follow these steps.

1. Align the tabs on each side of the front panel assembly with the slots on the mounting brackets, and then slide the
front panel all the way forward towards the instrument until the front panel clicks into place.

To remove the front panel - in order to switch the unit on and off or to replace a disk drive - perform step 1 in reverse.

4 PQA500 Quick Start User Manual



Installing Your Instrument

Powering On the Instrument

The following table lists the operating voltage requirements for the PQA500 instrument. All voltages are RMS values.

Power Supply Requirements

Maximum Rated

Source voltage Minimum Rated Maximum Input Current
10 90 100-127 140 11 Amps.
220 180 200-240 264 5.5 Amps.
Frequency Minimum Rated Maximum

47 50-60 63

NOTE. After the unit has been mounted in the rack, connect the power cords (provided with the unit) to the power
connectors on the rear panel. Then connect each power cord plug to a properly grounded outlet.

To power on the instrument (after making all connections):

1. Attach the two power cords to the
rear panel.
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Installing Your Instrument

2. Remove the front panel if it is
installed.

3. Press the power button on the front
panel.

Powering Off the Instrument

To power off the instrument:

1. Select Start > Shutdown.

2. Select Shutdown from the drop-down list in the Shutdown Windows dialog and then select OK.

Removing the Power
To remove power from the instrument:

1. Power off the instrument.

2. After Windows has completed the shutdown process, remove the power cords from the rear panel.

Connecting to a Network

You can connect your instrument to a network for printing, file sharing, internet access, and other functions. Consult with
your network administrator and use the standard Windows utilities to configure the instrument for your network.
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Operating Your Instrument

Operating Your Instrument

Getting Acquainted with Your Instrument

Controls and display elements are shown in the following illustrations and tables.

Front Panel Indicators

DBOBE

N

QOOO -I('g'l Pt%v)ver S\/g‘at Sys I<d;entify @

OO00 é%ﬂu &
OQQO NIC2 HD Activity

QOO0
OOO00O00OO0O00OO00

OO0000O000000O0O00
OOOCO0O0OO0O0OOO0OO0OO

U

@

2256002

Ref number Item Description
1 NIC 2 Activity LED Continuous green light indicates a link between Network Interface
Indicator Card 2 and the network to which it is connected.
Blinking green light indicates network activity.
2 NIC 1 Activity LED Continuous green light indicates a link between Network Interface
Indicator Card 1 and the network to which it is connected.
Blinking green light indicates network activity.
3 Power/Sleep LED Continuous green light indicates the system has power applied to it.
indicator Blinking green indicates the system is in S1 sleep state.
No light indicates the power is off or the instrument is in the ACPI S4
or S5 state.
4 System Status LED Solid green indicates normal operation.
indicator Blinking green indicates degraded performance.
Solid amber indicates a critical or non-recoverable condition.
Blinking amber indicates a non-critical condition.
No light indicates POST is running or the system is off.
5 Hard Disk Drive Activity Random blinking green light indicates hard disk drive activity (SAS or

LED indicator

SATA).
No light indicates there is no hard disk drive activity.
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Operating Your Instrument

Ref number Item Description
6 System Identification Solid blue indicates system identification is active.

LED indicator No light indicates system identification is not activated.
7 System Identification Enables and disables the system identification function.

Button

Reset button

Reboots and initializes the system.

Power/Sleep button

Powers on the system or places it in sleep mode.

Rear Panel Connectors

© 006
W ®@® ®

)

Ref number Item Description
1 Video display card Dual-link DVI video display card; Supports resolutions up to
2560 x 1600.
2 Video 1/O card (optional) SD/HD SDI Video I/0 card. (Option SDI only).
3 Power supply module Upper Power Supply Module.
4 Power supply module Lower power supply module.
5 Remote management Intel® Remote Management Module NIC. For detailed information on
module NIC this connector, see the Intel server documentation.
6 I/O Expansion Module Intel® I/O Expansion Module. For detailed information on these
connectors, see the Intel server documentation.
USB port USB port.
USB port USB port.
VGA connector Video display connector. Use item 1 to connect to a video display.
10 Serial port connector Serial port A DB-9 connector.
1" Ethernet connector Network interface card 1 (10/100/1000 Mb) connector.
12 Ethernet connector Network interface card 2 (10/100/1000 Mb) connector.
13 Serial port connector Serial port B RJ-45 connector.
14 Keyboard and mouse PS/2 keyboard and mouse connectors.

connectors
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Operating Your Instrument

Software Interface and Display Elements

OO0 HP ®® &
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Description

1 Measure button

The Measure button performs multiple functions. Use it to display the
Configure Measure window (which allows you to select or configure
measurements), to initiate measurements, and to stop currently
running measurements.

2 SDI Generate/Capture
button

Use the SDI Generate/Capture button to generate a video output
signal or capture a video input signal into a file (requires Option SDI).

3 Current button

Use the Current button to change the view to Current. In the Current
view, you can configure and run measurements. You can also click this
button to switch between reviewing results and checking the progress
of a running measurement.

4 Review button

Use the Review button to change the view to Review. In the Review
view, you can select video clips for review and analysis. You can use
this button while a measurement is running to review results, though
you cannot view running measurement results until they are complete.

5 Summary View button

Select to display the Summary View screen. The Summary View
screen shows the reference video, test video, map, and the graph
display.

6 Tile View button

Select to display the Tile View screen. The Tile View screen shows
three screens in a horizontal arrangement: the reference video at the
top, the test video in the middle, and the map at the bottom.

7 Overlay View button

Select to display the Overlay View screen. The Overlay View screen
mixes two sources for display. Using a slide bar, you can specify which
source makes up most of the display.
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10

Ref number Item Description

8 Full Display View Select to display the Full Display screen. The Full Display View shows
one source in full view. You can select from the reference, test, or map.

9 Event Log Select to display the Event Log screen. The Event Log displays
measurements which exceed the settings for warnings and errors.

10 Graph View button Select to display the Graph View screen. The Graph View display plots
several measurement values against frame numbers.

" Units selector Sets the selector bar to select video frames by frame number or
elapsed time.

12 Control bar Controls the playback of video. Functions like the playback controls on
a videotape or DVD player.

13 Frame selector Use this slider bar to select which frame of the video clip to display.

14 SDI Out Select to output the Reference file to the Ch 1 connectors and
output the Test file to the Ch 2 output connectors while reviewing the
measurement results (or in review mode).

15 Frame/Time readout The readout indicates the display frame-by-frame number or time. You
can also enter a frame number or time to display into this readout.

16 Measurement readout The readout displays the minimum, maximum, and average values for
the selected measurement.

17 Navigation pane The Navigation Pane is used to select measurement results for review.

18 Results path The Results Path readout shows the path to the directory containing

the selected measurement results file.

Table 1: Elements of the Menu Bar

Menu Command Description
File Working Directories Use to add directories to the Navigation Pane.
Update Sequence List Use to update contents of directories in the
Navigation Pane.
Import Measures Use to import measures that have been saved
on another PQA500.
Print Sends a screen capture of the PQA500
application window to the printer.
Exit Quits the PQA500 application.
View Current Measure Sets the View to Current.

Review

Sets the View to Review.

Summary View

Sets the display area to Summary View.

Tile Sets the display area to Tile View.

Overlay Sets the display area to Overlay View.

Graph Sets the display area to Graph View.

Event Log Sets the display area to the Event Log.

Full Screen Sets the display area to Full Screen.

Result 1 Selects which sources are displayed in the
Overlay view as Result 1.

Result 2 Selects which sources are displayed in the
Overlay view as Result 2 (two results files must
be selected to display two results).

Loop Sets playback to loop mode.
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Operating Your Instrument

Table 1: Elements of the Menu Bar (cont.)

Menu Command Description
Configure Measures Displays the Configure Measures window
to enable you to create and configure
measurements.
Generation/Capture Displays the Capture window to enable you to

configure Capture settings.

Display Settings Displays the Display Settings window. From
the Display settings window, you can set the
brightness and contrast for result maps, specify
the colors used in the Summary View Graph,
and set videos to fit the window.

Execute Measures Initiates @ measurement.
Help Tektronix Home Page Displays the Tektronix Web site in a browser
window.
About the PQA500 Displays information about the PQA500 Picture

Quality Analyzer.

Starting or Exiting the Software
To start the PQA500 application software:
m  Select Start > Programs >Tektronix > PQA500 or double-click the desktop icon.
To exit the PQAS00 application software:

®  Select File > Exit.

The Analysis Process

Analyzing picture quality with the PQA500 analyzer is, broadly speaking, a two step process. First, you take a
measurement and second, you review the analysis results. Once the measurement is complete, you can choose
several ways to review the results.

In taking a measurement, you select a measurement (either a template measurement or a user-created measurement)
from the Configure Measure dialog box. After selecting the measurement, you specify the video file(s) on which the
measurement will be taken. Some measurements apply to a single file, though most compare a test file to a reference
file. Once you have specified the video files on which to take the measurement, you initiate the measurement.

Selecting a Measurement
To select a measurement:
1. Click Measure to display the Configure Measure dialog box.

2. Select a measurement from the list of Measures.

Table 2: Measurements and their Processing Nodes

Artifact
Measurement Display View Perceptual Detec- Attention Summary
Name Model Model PSNR Difference tion Model Node

000 View Video — — — — — — —
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Table 2: Measurements and their Processing Nodes (cont.)

Artifact
Measurement Display View Perceptual Detec- Attention Summary
Name Model Model PSNR Difference tion Model Node
001 SD Broadcast I v — [ — — P
PQR
002 HD Broadcast 4 I — [ — — P
PQR
003 CIF and QVGA | | — - — —
PQR
004 D-CINEMA V v — P - —
PQR
005 SD Broadcast I | — I — — o
DMOS
006 HD Broadcast I V — 1 — — P
DMOS
007 CIF and QVGA I I — % — — P
DMOS
008 D-CINEMA - P — - — —
DMOS
009 SD Broadcast 4 I — P — P
ADMOS
010 HD Broadcast v 4 - 4 — el P
ADMOS
011 CIF and QVGA I I — P — P P
ADMOS
012 SD Sports | | — P _
Broadcast ADMOS
013 HD Sports I I — I —
Broadcast ADMOS
014 Talking Head 4 4 — I — e P
Broadcast ADMOS
015 SD DVD from 4 I — [ — — P
D-Cinema DMOS
016 CIF from SD v V- — [ — — .
Broadcast DMOS
017 SD from HD | | — P~ — _
Broadcast DMOS
017 SD from HD I I — I — _
Broadcast DMOS
017-A Reference: I I — V- — — P
SD, Test: HD
Broadcast DMOS
018 QCIF from CIF I | — I — — P
and QVGA DMOS
019 Stand-alone - — — — — . P
Attention Model
020 PSNR dB — — e — — — o
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Table 2: Measurements and their Processing Nodes (cont.)

Artifact
Measurement Display View Perceptual Detec- Attention Summary
Name Model Model PSNR Difference tion Model Node

021 Removed — — — — e — .
Edges Percent

022 Added Edges — — — — [ — P
Percent

023 Rotated Edges - — — — P —
Percent

024 DC Blocking — — — — P —
Percent

025 Removed - - 4 — e — P
Edges Weighted
PSNR dB

026 Added Edges — — I — [ — P
Weighted PSNR dB

027 Rotated Edges — — 2 — - - P
Weighted PSNR dB

028 DC Blocking - — [ — P —
Weighted PSNR dB

029 Artifact — — v — - —
Annoyance

Weighted PSNR

dB

030 SD DVD from — 4 4 — 4 — e
D-Cinema Artifact
Weighted PSNR dB

031 CIF from SD - I [ — e — .
Broadcast Artifact
Weighted PSNR dB

032 SD from HD — | I — [ — P
Broadcast Artifact
Weighted PSNR dB

033 QCIF from CIF - » v - I — P
and QVGA Artifact
Weighted PSNR dB

034 Attention - — v — — P P
Weighted PSNR
dB

035 No Reference — — — — e — .
DC Blockiness
Percent
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Template Measurements

The PQA500 application software is configured with 35 template measurements. These measurements are optimized
for a variety of uses. Although you cannot change the parameters of the template measurements, you can create

new measurements based on a template measurement and save the new measurement under a different name.
Measurements are defined through a series of configuration nodes. You change measurement parameters by selecting
a configuration node and adjusting its settings to suit your requirements.

NOTE. To accurately simulate the procedure called out in the ITU BT.500 standard, all DMOS predictions require a
worst case training. To provide this training, take the selected DMOS measurement once with an example of the
worst case video expected for the application according to ITU BT.500 worst case training recommendations. After
you have taken the measurement, use the Import function in the Summary Node for the measurement to import the
Minkowski value from the measurement results csv file.

Table 3: Template Measurements

Measurement Name
000 View Video

Measurement Class

Subjective Prediction: Full Reference

Noticeable Differences

SD Display and Viewing

001 SD Broadcast PQR

HD Display and Viewing

002 HD Broadcast PQR

CIF Display and Viewing 003 CIF and QVGA PQR
D-Cinema Projector and Viewing 004 D-CINEMA PQR
Subjective Rating Predictions
SD Display and Viewing (with preliminary 005 SD Broadcast DMOS
BT.500 training)
HD Display and Viewing (with preliminary 006 HD Broadcast DMOS
BT.500 training)
CIF Display and Viewing (with preliminary 007 CIF and QVGA DMOS
BT.500 training)
D-Cinema Projector and Viewing (with 008 D-CINEMA DMOS
preliminary BT.500 training)
Attention Biased Subjective Rating Predictions
SD Display and Viewing (with preliminary 009 SD Broadcast ADMOS
BT.500 training)
HD Display and Viewing (with preliminary 010 HD Broadcast ADMOS
BT.500 training)
CIF Display and Viewing (with preliminary 011 CIF and QVGA ADMOS
BT.500 training)

SD Sports (with preliminary BT.500 training)

012 SD Sports Broadcast ADMOS

HD Sports (with preliminary BT.500 training)

013 HD Sports Broadcast ADMOS

SD Talking Head (with preliminary BT.500
training)

014 SD Talking Head Broadcast ADMOS

Repurposing: Reference and test are independent: Use any combination display model and viewing

conditions with each measurement above

Format Conversion: Cinema to SD DVD (with

preliminary BT.500 training)

015 SD DVD from D-Cinema DMOS
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Measurement Class

Operating Your Instrument

Measurement Name

Format Conversion: SD to CIF (with preliminary
BT.500 training)

016 CIF from SD Broadcast DMOS

Format Conversion: HD to SD (with preliminary
BT.500 training)

017 SD from HD Broadcast DMOS

Format Conversion: SD to HD (with preliminary
BT.500 training)

017-A HD from SD Broadcast DMOS

Format Conversion: CIF to QCIF (with
preliminary BT.500 training)

018 QCIF from CIF and QVGA DMOS

Attention

019 Stand-alone Attention Model

Objective Measurements: Full Reference

General Difference

020 PSNR dB

Artifact Measurement

Removed Edges

021 Removed Edges Percent

Added Edges

022 Added Edges Percent

Rotated Edges

023 Rotated Edges Percent

% of original deviation from block DC

024 DC Blocking Percent

Artifact Classified (Filtered ) PSNR

Removed Edges

025 Removed Edges Weighted PSNR dB

Added Edges

026 Added Edges Weighted PSNR dB

Rotated Edges

027 Rotated Edges Weighted PSNR dB

% of original deviation from block DC

028 DC Blocking Weighted PSNR dB

Artifact Annoyance Weighted (Filtered ) PSNR

PSNR with default artifact annoyance weights

029 Artifact Annoyance Weighted PSNR dB

Repurposing: Use view model to resample, shift and crop test to map to reference

Format Conversion: Cinema to SD DVD

030 SD DVD from D-Cinema Artifact Weighted
PSNR dB

Format Conversion: SD to CIF

031 CIF from SD Broadcast Artifact Weighted
PSNR dB

Format Conversion: HD to SD

032 SD from HD Broadcast Artifact Weighted
PSNR dB

Format Conversion: CIF to QCIF

033 QCIF from CIF and QVGA Artifact
Weighted PSNR dB

Attention Weighted Objective Measurements

General Difference

PSNR

034 Attention Weighted PSNR dB

Objective Measurements: No Reference

Artifact

DC Blockiness

035 No Reference DC Blockiness Percent

PQAS500 Quick Start User Manual
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Creating New Measurements

You can create measurements by modifying an existing template measurement or by adding a measurement and then
adjusting the necessary parameters in the processing nodes.

To create a new measurement:

1. Click the Measure button. N

2. To create a new measurement
based on a template
measurement, select Measure |Temp0ral Sync | Spatial Alignment
a numbered template

Configure Measure

measurement from the MDEZS$TES: .
K . . iEw Wideo L Edit

Measures list and click Edit. 001 5D Broadeast PQR - [—']

002 HD Broadcast POR B Add
3. To add a new measurement, 003 CIF and OYGA POR
X 004 D-CINEMA POR

click Add. 005 50 Broadeast DMOS
008 HD Broadcast DMOS .
007 CIF and OVGA DMOS © Single Ended
008 D-CINEMA DMOS #| ® Dusl Ended

ARACP P oo AR —

Meazure Dezcription:
Wiew reference and/or test wideo, for exarnple bo werify content prior bo
measuremnent

Reference
| |[ Browse ]
Test
| “ Browse l
[ Show Import/Expart Setting
If you click Add to create a new Edit Measure B
measurement, the PQA500
n . Model Model Ditference Detection Model
analyzer displays the Edit

Measure window with only Pracess Wordow
one processing node. The
measurement has no name or

description. -

Name:
l |
L |

Deseription:

Cancel

Help

Al
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4. To change the parameters of
your measurement, right-click
on a processing node and
select Configure. Change
the parameters to suit your
requirements.

B To add a processing node
to your measurement,
select the desired node at
the top of the window and
drag it into the Process
Workflow area.

NOTE. The PSNR and
Perceptual Difference processing
nodes are mutually exclusive.

A measurement cannot contain
both nodes.

= To remove a processing
node from your
measurement, right-click
on the processing node
and select Remove.

5. When you are finished setting
the parameters for your new
measurement, type a name
for the measurement in the
Name field.

B |f you based your
measurement on a
template measurement,
the Name field already
has a name in it
based on the template
measurement (Copy of
<template name>). The
PQAS500 analyzer will not
allow you to replace a
template measurement.

6. Ifyou wish, enter a description
for your measurement in the
Description field.

7. Click OK to save your new
measurement.

PQAS500 Quick Start User Manual
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Edit Measure @El
Detection HModel
Process Warkflow
Mame:
|
Desciptors o ]

I
ES

Edit Measure

Process Warkflow

Display View Perceptual Artitact Attention Summary
Model Model Ditference Detection Model Hode

Name

l |

il o ]
Cancel
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Your new measurement will now
appear at the bottom of the list of
measurements in the Configure
Measure window.

Configure Measure

Measure | Temporal Sync | Spatial Alignment

Measures:

Carnplitary b ap 024 DC Blocking Percent

Copy of 010 HD Broadcast A0MOS

swapped YT chans 020 PSMNE dB

008 HD Broadecast DMOS Mask Updated

006 HD Broadcast DOS Mazk Updated Dell Mor
008 HD Broadecast DMOS Mask Updated Dell Mor
006 HD Broadcast DOS Mazk Updated Dell Mor
00E HD Broadcast DMOS Mask Updated 2p1 gan
HD' Broadcast DMOS for DMD Home Entertainme

Meazure Dezcription:

Percpetual Difference Map & DMOS Prediction: DMD for Home

Entertainment applications

Reference

Test

[ Show Import/Expart Setting

Cancel

4dd

Browsze
Browse

Importing Measures

You can add measures that were created on another PQA500 into your PQA500 by using the Import Measures
function. The Import Measures function works by reading a configuration (.cfg) file, which is the file that contains all
measure definitions. PQA500 measure definitions are saved in a file named Measures.cfg. This file is a binary file and

18

cannot be edited.

NOTE. Importing measures from another PQA500 will not remove the factory defined measures, numbered 001 through
035. Importing measures only adds user-defined measures.

To import a measure from another PQAS00:;

1. Make a copy of the
Measures.cfg file
in the C:\Program
Files\TektronixX\PQA500
directory of the PQA500 on
which the measure is defined.

NOTE. Rename the
Measures.cfg file copy to prevent
overwriting the Measures.cfg file
in your PQA500 (which might
already contain user-defined
measures). Keep the .cfg file
extension.
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2. Paste the copied
Measures.cfg file
into the C:\Program
Files\Tektronix\PQA500
directory of the PQA500 on
which you want to add the

measure.

3. Select File > Import . . :
Measures. This displays Import Measures Configuration E|
the I'mportl Mea!sures Import measures from file
Configuration dialog box. | | -

rowse

Enter the name of the .cfg file to be imparted

(") Replace existing user defined measures with new measures

@ Append to exisiting measures

Close ] [Conﬁgure Measure. ..

4. Click Browse. This opens a : @X

dialog you can use to select ook [ PORE00 .
the .cfg file you want to import. L B Fosn ¥ o >E
— () Config
5. Select the .cfg file that J Dsernts
i h Recent T8 Copy of Measures.cfg
contamg the measure you 013 Messures.cfg
want to import and click Open. ©
Desktop
J
My Documents
I'vthlomputer
‘g File name: | V| [ COpen ]
My Network | Filesoftype: [cfg Fies ["cfg) v [ cancel ]
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6. Select how you want the

. Import Measures Configuration .
user defined measures to be 0. = X
|mported. Import measures from file
®  Select Append to existing | C:'\Program FilesTektronix\PQAS00\Copy of Measures.cfg | I Browse l
measures to add measures Enter the name of the .cfg file to be im
. ported Import
to your machine without
replacing measures you have () Replace existing user defined measures with new measures

already created, (%) Append to exisiting measures

B Select Replace existing
user defined measures with Close ] [Conﬁgure Measure. ..
new measures to replace all
the user-defined measures
in your instrument with the
user-defined measures in the
imported .cfg file.

7. Click Import to load the new
measures.

8. Click Close to remove the
Import Measure dialog or
click Configure Measure
to display the Configure
Measure window.

Changing Measurement Parameters

You change the parameters of a measurement by adjusting the configuration nodes for the measurement. To access the
configuration nodes of a measurement, select Edit from the Configure Measure window.

Configure Measure

Measure |Temp0|a| Sync | Spatial Alignmert

Measures:

000 View Video A Edit

001 5D Broadcast PQR 3 ;]
002 HD Broadcast PQR 3

003 CIF and QVGA PQR

004 D-CINEMA PGQR

005 5D Broadcast DMOS

006 HD Broadcast DMOS

007 CIF and QVIGA DMOS

008 D-CINEMA DMOS v

AR OR Moo domos ARRANE A

Measure Description:
View reference and/or test video, for example to verify content prior to
measurement

Reference

|C."'-."v*ldeU_samples"‘-fuuiball_urg.avi H Browse ]
Test

|C:"-."v*ldeo_samples"-footbaII_E12.avi H Erowse ]

[] Show Import/Export Setting
[ oK ] [ Cancel

You change the parameters in a configuration node by right-clicking on the configuration node and selecting Configure
from the pop-up menu.
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Edit Measure E]@
Artifact Attention
Detection HModel
Process Wworkflow
Display Perceptual Summary
Hodel ¢ Difference Hode
Remove
Narne:
Desciption

The following table lists the configuration nodes and the parameters they control. Some of these nodes are not included
in every measurement. Two of the nodes (PSNR and Perceptual Difference) are mutually exclusive.

Table 4: Measurement Configuration Nodes

Node

Parameters controlled by this node

Display Model

Display technology: CRT, LCD, or DMD. Each technology has user-configurable
parameters (Interlace/Progressive, Gamma, Response time, and more). Reference
Display and Test Display can be set independently.

View Model

Viewing distance, Ambient Luminance for Reference and Test (can be set
independently), image cropping and registration: automatic or manual control of
image cropping and test image contrast (ac gain), brightness (dc offset), horizontal
and vertical scale and shift.

PSNR

There are no parameters for PSNR. You can only choose whether or not the PSNR
result is included as part of the measurement.

Perceptual Difference

The viewer characteristics (acuity, sensitivity to changes in average brightness,
response speed to the moving object, sensitivity to photosensitive epilepsy triggers,
and more).

Attention Model

Overall attention weighting for measures as well as for each class of attention
attractor:

= Temporal (motion).
m  Spatial (center, people (skin), foreground, contrast, color, shape, size).

®  Distractions (differences).

Artifact Detect

Added Edges (Blurring), Removed Edges (Ringing/Mosquito Noise), Rotated Edges
(Edge Blockiness) and DC Blockiness (Removed detail within a block)

PQAS500 Quick Start User Manual
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Table 4: Measurement Configuration Nodes (cont.)

Node

Parameters controlled by this node

Summary Node

Statistical Units (PSNR, Perceptual Difference, Blockiness). Measure Map settings:
Gain, Offset, display as signed data. Worst Case Training for ITU-R BT.500 Training
(Default or User application tuned: Determined via Worst Case).

Display Model

To change the display model parameters:

1. Click the Measure button.

2. Select the desired
measurement from the
Configure Measure window.

NOTE. If you choose a template
measurement, you will have to
save the changed measurement
under a new name.

3. Click Edit.

Configure Measure

Measure |Temporal Sunc | Spatial Alignment

Measures:

000 Wiew Video

001 50 Broadzast POR
002 HD Broadcast POR
003 CIF and OWGA POR
004 D-CINEM& PQR

005 50 Broadzast DMOS
00E HD Broadcast DMOS
007 CIF and QYGA DMOS
008 D-CIMEM& DMOS

» Edit
fidd

Remove

() Single Ended
~ | (%) Dual Ended

Measure Description:

measurement

Feference

Wiew reference and/or test videa, for example to verify content prior to

“ Browse l

Test

|[ Browsze ]

[]5how Import/E xpart S etting

Cahicel
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4. Right-click on Display Model
and select Configure.

5. Adjust the parameters of the
display model as necessary.

m  To change the application
setting, select the Technology
first. This defines the choices
available for application.

You can customize display
properties to better suit your
requirements by setting
Application to Custom then
editing the display properties.

6. Set the Application setting to
Custom.

7. Type a name for your custom
settings in the Custom field
or select a previously created
configuration file from the
drop-down list.

8. Click Edit to display the Edit
Custom window.

PQA500 Quick Start User Manual
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10.

The Edit Custom window
contains two groups of
settings: Display Properties
and CRT/DMD/LCD
Properties. The settings

in the Display Properties
group are the same for every
display technology, though
the values for the settings
differ. The settings in the
CRT/DMD/LCD Properties
group change depending on
the selected technology. The
illustrations to the right show
the difference in the properties
for an LCD display and a DMD
(Digital Micro-mirror Device)
display.

Edit the settings as necessary
to suit your requirements.

Click Restore Defaults to
return all settings to the initial
factory values.

Click Undo Changes to
return all settings to the
previously saved values.

When you have completed
making your changes, click
OK to save your changes.

Edit Custom LCD Msplay

Disck P ten —
Mossamuen Lumirance [ed/m2) (B Cancal
Bighineas [%Me Lum} |2 Hep |
Equvalenl Gamms (227 il ]
e - Dl gz |
Conieasiff} (100
ks
Aspect Fiaticc [1.777 Crange:
LLD Propesties

Husizontsl Flesokdion jpt | 1920
Veerheal Reschiion jpe | 1020
Grag Levely | 256
Costrast Flatio: | 2000

RAazpones T ] 0006

LCD display properties

Edie Custom DMD Msplay

Display Propsrieg [ =
Mesamem Luminance fed/m2) | Canesl |
Esighiness [k Lum) |01 Help |

Equareslant Gamms |22 Fimsos
o ([ EF H |

Conrasgky | 100
Lk
Spect Flatio | 1.333 | Cranges

DIMID Properie:
Horrontsl Reobufion jpe | 1280
Wetical Flesolution [pm] | 720

Grap Lavsly | 1024

DMD display properties

The following table lists the parameters that can be set in the Display Model configuration node. For details on these
parameters, see the PQA500 Picture Quality Analyzer Technical Reference, Tektronix part number 071-2263-XX.

NOTE. If the Display Model Technology parameter is set to CRT and the CRT scan method is set to Interlaced, the
PQAS500 expects the source video file to have a “Top Field First” format.

Table 5: Display Model Parameters

Parameter Setting
Apply To: Reference
Test
Both Reference and Test
Optimize for Accuracy
Speed
Technology CRT /DMD / LCD
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Table 5: Display Model Parameters (cont.)

Parameter Setting
Application
Display Properties Maximum Luminance (cd/m2 = nits)

Brightness (%Max Luminance)

Equivalent Gamma

Contrast (%)

Aspect Ratio

LCD Properties

Horizontal Resolution (pixels)

Vertical Resolution (lines)

Gray levels

Contrast Ratio

Response Time (ms)

DMD Properties

Horizontal Resolution (pixels)

Vertical Resolution (lines)

Gray levels

View Model

The View Model specifies the conditions under which the display viewed and, optionally, performs spatial alignment,
cropping, gain, and DC offset adjustment to match the test video to the reference video. You can set values such
as the viewing distance and ambient luminance level.

To change the view model parameters:

1. Click the Measure button.

2. Select the desired
measurement from the
Configure Measure window.

NOTE. If you choose a template
measurement, you will have to
save the changed measurement
under a new name.

3. Click Edit.
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Configure Measure

Weasure |Tempnml Sync || Spatial Alignment 3
Measures:
000 View Video ~ Edit
s T e )
002 HD Broadcast PQR n
003 CIF and GVGA PGR

004 DCINEMA PGR

005 SD Broadcast DMOS

0106 HD Broadcast DMOS

007 CIF and GVGA DMOS

008 DLINEMA DMOS v

Ann em A

Measure Description

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
inteaced CRT displays & typical viewer's human vision system at a
viewing distance of 5.0 screen heights

Reference

H Browse I

Test
| H Browse ]

] Show Import/Export Setting

Cancel

256008
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4. Right-click on View Model
and select Configure.

5. Edit the settings as necessary
to suit your requirements.
Note that all cropping and
shift values of the test are
in reference pixel units (use
post scale values). Also,
offset brightness is in units
input to the view model. For
example, if the output of a
display model is input, the
units are nits (candelas per
square meter) while if video
is directly input, the units are
LSBs.

m  Click Restore Defaults to
return all settings to the
initial factory values.

6. When you have completed
making your changes, click
OK to save your changes.
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The following table lists the parameters that can be set in the View Model configuration node. For details on these
parameters, see the PQA500 Picture Quality Analyzer Technical Reference, Tektronix part number 071-2263-XX.

Table 6: View Model Parameters

Parameter Setting

Reference Viewing Distance (Screen Heights)
Ambient Luminance (cd/m2)

Test Match Reference

Independent of Reference

26
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Table 6: View Model Parameters (cont.)

Parameter Setting
Viewing Distance (Screen Heights)
Ambient Luminance (cd/m2)

Optimize For: Accuracy

Speed
Default Spatial Alignment — Reference Crop (pixels and lines)
Default Spatial Alignment — Test Horizontal

Vertical

Crop (pixels and lines)
Luma Gain and Offset

Changing the Spatial Alignment. You may need to change the spatial alignment between your test and reference
video files to accommodate changes in the test file due to processing. Video files must be spatially aligned to get
meaningful results.

Perceptual Difference

The Perceptual Difference node includes the human vision model for quantifying perceptual sensitivities to the video
tested, including differences (including artifacts from codecs, noise or any visible difference of any kind) optionally
relative to a reference, changes in perception due to changes in displays, viewing distances, and more. The output

of this node is a Perceptual Difference Map in units of percent perceptual contrast. The Perceptual Difference node
allows you to adjust parameters for viewer characteristics (such as acuity, sensitivity to changes in average brightness,
response speed to the moving object, sensitivity to photosensitive epilepsy triggers, and more).

To change the Perceptual Difference parameters:

1. Click the Measure button.
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2. Select the desired
measurement from the

Configure Measure

Configure Measure window. Measure | Temporal Sync || Spatial dlignment |

NOTE. If you choose a template Measures:

measurement, you will have to 000 Wiew Yiden ~ Edit

save the changed measurement 001 5D Broadcast PURA =
002 HD Broadcast POR N Add

under a new name. 003 CIF and VG4 POR
004 D-CINEMA POR

. i 005 5D Broadcast DMOS

3. Click Edit. 006 HD Broadcast DROS ) Single Ended
007 CIF and QWGA DMOS Wt
008 D-CINEMA DMOS + | (3 Dual Ended

Meazure Dezcription:
Wiew reference and/or test wideo, for exarnple bo werify content prior bo
measuremnent

Reference

| |[ Browsze ] Format

Test

| “ Browse l Format

[ Show Import/Expart Setting

oK Apply Help

4. Right-click on Perceptual Edt Woasure
Dlﬁerence and select  artat™ ["ﬁ.".'.i".'."l
Configure. L
Prodess Winkllos
il Y. e i
I\m@ﬁl_ﬂ =Ef :-—H\Eu!e: Wﬁ)
Hun:
Cogee ol (N1 ED Brosiesst POR
e
Parcaphual fusrsca Map £ JHD bared Pchas Cuslty Aalng IPOR I Padction: S rulsied BTS00 nisrlscad CH Cancel
Hulp
£ »

2256010

5. Edit the settings as necessary P ———
to suit your requirements.

e s
If the Typical or Expert viewer & 1;1
does not meet your needs, you Sy

can specify the parameters for a £ Cusiam
custom viewer.

etz Fo

Ecomsy ) Speed [[] 5ame Waasking Man
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6. Click Custom.

Configure Perception e}
7. Type a name for the custom Wieawer, o )
viewer parameters in the @

) ) Typical Carcel |

Custom field or select @ O Expart ll
; § Help

a previously created & Lustom v [ Ed | LU

configuration file from the
drop-down list. Oipeimizs For

:::',Z Accuracy :_'_'_: Speed |_ Sawe Masking Map

8. Click Edit to display the Edit
Perception Viewer window.

2256011

9. Edit the settings as necessary . Prrsroptiom Yiewre

to suit your requirements. o Hiskig o]
= Click Restore Defaults to = it |1 omn ]
. s Lun, Sarzibaly | 00T Ll L A T [ e |
return all settings to the initial e e
factory values. (el M Lo Lu s [11 Dot l
Eedyph. Lian Easve | DUDTD
®  Click Undo Changes to e s | he |
return all settings to the i
previously saved values. o iy
Wiriwn Fpoed | farwa Thmahokd | 000005
10. When you have completed P e T

making your changes, click

Speed 025
OK to save your changes. Lo

Sedapt. Lo Sare | QUDNETI Crvarall S mrstmiy

Yo B, ([ Ean |51

The following table describes the parameters that can be set in the Perceptual Difference configuration node. For
details on these parameters, see the PQA500 Picture Quality Analyzer Technical Reference, Tektronix part number
071-2263-XX.

Table 7: Perceptual Difference Parameters

Parameter Setting

Acuity Minimum Acuity: 0 (legally blind) to 1 (perfect, super-human acuity). This parameter
controls the acuity (center spatial frequency response) in the darkest areas of the
image.

Lum. Sensitivity: 0 (in-human, no adaptation) to 1.0 (hyper-sensitive). This parameter
controls how the local acuity increases with increases in local average luminance.

Area Adaptation: 0 (the entire visible area) to 1.0 (smallest resolved area). This
parameter controls (surround spatial frequency) how large an area is integrated to
determine the local luminance used for the local luminance sensitivity adaptation.
Larger values make adaptation to luminance more localized.

Adapt. Lum. Sens. : 0 (in-human, no adaptation) to 1.0 (hyper-sensitive). This
parameter controls the (surround spatial frequency) luminance sensitivity to the
area integration adaptation. Large values accelerate the localization of the acuity
adaptation to luminance.

Variance Sens.: 0 (non-human: no adaptation) to 1.0 (hyper-sensitive). This
parameter controls how the acuity changes from a stimulus of threshold contrast to
supra-threshold contrast. Higher values correspond to bigger differences in acuity for
low contrast versus high contrast stimuli.
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Table 7: Perceptual Difference Parameters (cont.)

Parameter Setting

Speed Minimum Speed: 0 (extremely slow) to 1.0 (instant response / zero response time).
This parameter controls the speed of visual response in darkness.

Lum. Sensitivity: 0 (always as slow as in darkness) to 1.0 (fast even for slightly
lighter than darkness). This parameter controls how much response time decreases
with increase in average local luminance.

Adaptation Speed: 0 (virtually no speed adaptation to local luminance) to 1.0
(instantaneous speed adaptation to local luminance). This parameter controls how
quickly response time changes to local luminance.

Adapt. Lum. Sens.: This parameter controls temporal integration used for determining
the local luminance value to which speed adapts. Use 0 for static and 1.0 for extreme
photosensitive epilepsy.

Variance Sens.: 0 (non-human: no adaptation) to 1.0 (hyper-sensitive). This
parameter controls how the response speed changes from a stimulus of threshold
contrast to supra-threshold contrast. Higher values correspond to bigger differences
in response speed for low contrast versus high contrast stimuli.

Masking Noise Masking: This parameter sets the baseline threshold of perception (1 JND) for
the highest sensitivities.

Local Lum. Sensitivity: This parameter sets sensitivity to changes in luminance (for
example, between reference and test).

Local Lum. Mask: This parameter controls how much luminance masks (or simple
Weber’s Law) verses other masking.

Local Similarity: This parameter controls how much masking is due to local image
pattern similarities.

Sim Localization: This parameter specifies the localization of similarity masking.
For example, 0 is used for no localization and 1 is used for 100% localization of
masking due to local similarity.

Variance Masking: Conceptually, this is a local complexity masking control.

Area Threshold: Approximately, this parameter controls the support region area for
variance masking by clipping regions below a threshold.

Area Integration: This parameter controls the localization of variance masking: use
0 for no localization and use 1 for 100% localization.
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Table 7: Perceptual Difference Parameters (cont.)

Parameter Setting
Overall Sensitivity Gain: This parameter sets the overall sensitivity.
PSNR

The PSNR configuration node does not contain any parameters. The node is present so that the PSNR result can be
added to a measurement. Note that PSNR and Perceptual Difference results are mutually exclusive. A measurement
can include either PSNR or Perceptual Difference, but not both.

Artifact Detection

The Artifact Detection configuration node allows you to specify parameters that control the measurement of spatial
artifacts. There are two mutually exclusive artifact detection measurements that can be performed at any one time:

m  Spatial Gradient Artifacts
B DC Blockiness Artifacts

The chosen measurement can be used to weight any upstream measurement result via a cross-fade between the input
result map and a 100% artifact weighted result via the "Overall Artifact Weighting" control. A setting of 0 corresponds to
making artifact detection transparent (as if the node did not exist in the processing chain), while a setting of 100% gives
full artifact weighting. Full artifact weighting filters the previous map, for example PSNR or perceptual contrast such that
areas with no artifact are 0 and areas with 100% artifact are passed unchanged.

Spatial Gradient Artifacts. The three classes of spatial gradient-related artifacts measured are:
® reduction in gradient magnitude at each point (% Lost Edges, usually associated with blurring).

B increase in gradient magnitude at each point (% added edges, usually associated with ringing, mosquito noise
and similar artifacts).

m rotated gradient orientations (% rotated edges, usually associated with blocking).

The weighting for Lost, Added Edges and Rotated Edges is relative: the total is internally normalized to 100%. Note
however, that measurement values for added and lost edges are complimentary: if 100% lost edges are measured, zero
added measures will measured.

The Produce complimentary data setting produces a one’s compliment of the normalized-to-one result map before being
applied to the input result map, if any. If this setting is chosen, areas without the enabled artifacts are bright in the
results map and a perfect (no detected artifact) result is 100% when no upstream node is present, or no change for
PNSR, DMOS, etc.

DC Blockiness Artifacts. This measurement attempts to find a blocking grid structure and then, for full reference
(dual ended) measurements, measures the difference between each pixel and the mean value within the block in which
the pixel resides, normalized by the corresponding difference in the reference video. If all pixel values are equal to the
block mean in the test, but corresponding pixels in the reference are not equal to the block mean, the measurement
result is 100% DC Blockiness.

Notice that the denominator can be zero. In this case, the contributing pixel term is zero. Thus, perfectimages may have
less than 100% results. For example, flat (no detail) areas of the image that occupy a block will all be zero. However, for
video, artifact free video will measure very close to 100%.

To configure the Artifact Detection parameters:

1. Click the Measure button.
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2. Select the desired
measurement from the

Configure Measure

Configure Measure window. Measure | Temporal Sync || Spatial dlignment |

NOTE. If you choose a template Measures:

measurement, you will have to 000 Wiew Yiden ~ Edit

save the changed measurement 001 5D Broadcast PURA =
002 HD Broadcast POR N Add

under a new name. 003 CIF and VG4 POR
004 D-CINEMA POR

. i 005 5D Broadcast DMOS

3. Click Edit. 006 HD Broadcast DROS ) Single Ended
007 CIF and QWGA DMOS Wt
008 D-CINEMA DMOS + | (3 Dual Ended

Meazure Dezcription:
Wiew reference and/or test wideo, for exarnple bo werify content prior bo
measuremnent

Reference

| |[ Browsze ] Format

Test

| “ Browse l Format

[ Show Import/Expart Setting

oK Apply Help

4. Right-click on Artifact it Mewsure
Detection in the Process e
Workflow area and select Mol
Configure. Proess Wik
il e - — "~ At i
NP gt et
Farnaem
Hiwrex
Coxge o N1 EDY Brosdoed FTIR
I
Parcaphual fusrsca Map £ JHD bared Pchas Cuslty Aalng IPOR I Padction: S rulsied BTS00 nisrlscad CH Cancel
Hulp:
£ s

2256012
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5. Edit the settings as necessary
to suit your requirements.

m  Select or deselect the
Enable checkbox to
determine whether
or not the associated
artifact is detected in the
measurement.

®  Adjust the value next
to each artifact type
to specify how much
importance is given to the
associated artifact.

6. When you have completed
making your changes, click
OK to save your changes.

Configure Artifact Detection

Spatial Gradient Arhifacts

Enable ‘weighting
i 100 % LostEdges  [Bluming)
OO0 {100 2 %added Edges [Ringing)
1 {100 % Fotated Edges [Blocking)

[ Produce complimentary data

-0R -
DC Elockiness Artifacts

Enable ‘weighting
0 100 2 % DCBlockiness

Ovwerall Artifact Weighting
50

0 Y 100

Operating Your Instrument

3

The following table lists the parameters that can be set in the Artifact Detection configuration node. For details on these
parameters, see the PQA500 Picture Quality Analyzer Technical Reference, Tektronix part number 071-2263-XX.

Table 8: Artifact Detection Parameters

Parameter

Setting

Spatial Gradient Artifacts

% Lost Edges (Blurring)

% Added Edges (Ringing)

% Rotated Edges (Blocking)

Produce complimentary data

DC Blockiness Artifacts

% DC Blockiness

Overall Artifact Weighting

Range: 0-100

Attention Model

The Attention Model configuration node allows you to specify how attention is measured and the weighting for selected

characteristics.

To configure the Attention parameters:

1. Click the Measure button.

PQAS500 Quick Start User Manual
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2. Select the desired
measurement from the
Configure Measure window.

NOTE. If you choose a template
measurement, you will have to
save the changed measurement
under a new name.

3. Click Edit.

4, Right-click on Attention
Model and select Configure.

34

Configure Measure

Measure | Temporal Sync || Spatial Alignment |

teazures:

000 iew ideo

0071 5D Broadcast POR
002 HD Eroadzast POR
003 CIF and OVGA POR
004 D-CIMEMA POR

005 50 Broadcast DMOS
006 HD Eroadzast DMOS
007 CIF and QVGA DMOS
008 D-CIMEMA DMOS

|

teazure Dezcriphion:

measuremnent

Reference

Wiew reference andfor best videa, for example to verify content prior ta

Edit

) Single Ended
¥ | (& Dual Ended

Add

H Browze ] Farmat

Test

H Browse ] Format

[ Shows Import/E xport Setting

o) (oo ]

Apply

Help

Feit Mpanyre

Proces: Wiodoes

e T i T B e %
Drirplay » Vv “Fercegtad - Artidact > Amssen o Twwmmy
I\ M /I Mol \Dm‘-‘”*.-fl Detection, L o N /I
e et "o e T Aemee P
Hawe:
Coopey of (01 B0 Brossdoast: FIR
D i
Parcaphual [ffmanca Map & JHD bared Pickars Qually Aang (POR] Pradcion: S mosisd BT 500 riarscad CA Connel
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5. Edit the settings as necessary
to suit your requirements.

If the Typical configuration
does not meet your needs,
you can specify the
parameters to specify a
custom attention model.

6. Click Custom.

7. Type a name for the custom
attention model parameters
in the Custom field or
select a previously created
configuration file from the
drop-down list.

8. Click Edit to display the Edit
Attention window.

PQA500 Quick Start User Manual

LConfipure Attention

Conliguishon
() Typical
{3 Casstom
O phrmzesd For
lf*:'ﬂu::uaﬁy -3':! 5
Altenhan Weghtng
a0
-
0 “
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il

100

Configure Attention

2=

Canfiguration @ _
®| om-
Cancel
(%) Custom |.&ttnCnnfig.cfg w | Edit -
[es ]
Optimized For:
(%) docuracy () Speed
Attention Wweighting
-
0 ) 100

2256013
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9. Edit the settings as necessary
to suit your requirements.

m  Select or deselect the
checkbox next a setting
to determine whether or
not the setting is included
in the measurement.

B Click Restore Defaults to
return all settings to the initial
factory values.

®  (Click Undo Changes to
return all settings to the
previously saved values.

10. When you have completed
making your changes, click
OK to save your changes.

Edit Attention

Featute Weighls
[#] Matian
Spatial W eights
[#] Cerier
[#] Peaple
[ Fareground
[] Comtrst
[5#] Caolior
[¥]5hape
:7| Sime

Distraction 'Weights

[ rifeercas

100

133

=
b

176

121

13

a4

0

4k 4 45 |40 |dp 43 4k
=
& =

¥

Restoe
Diefauks

Unido
Changes:

FERREEY

The following table lists the parameters that can be set in the Attention Model configuration node. For details on these
parameters, see the PQA500 Picture Quality Analyzer Technical Reference, Tektronix part number 071-2263-XX.

Table 9: Attention Model Parameters

Parameter

Setting

Feature Weights

Motion

Spatial Weights

Center

People

Foreground

Contrast

Color

Shape

Size

Distraction Weights

Differences: Weights distractions outside the probable focus
of attention. Distractions include artifacts, large differences

between reference and test, or other things that might make
someone look at an area normally not of interest in program

material.

Summary Node

The Summary Node specifies how results are reported. You can specify statistical units for measurements, whether or
not results are saved and how they are saved, display characteristics of the map, and levels for warnings and errors.

1. Click the Measure button.

36
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2. Select the desired
measurement from the
Configure Measure window.

NOTE. If you choose a template
measurement, you will have to
save the changed measurement
under a new name.

3. Click Edit.

4. Right-click on Summary
Node and select Configure.

PQA500 Quick Start User Manual
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Configure Measure

Measure | Temporal Sync || Spatial .&Iignment|

Measures:
000 Wiew Video ~ Edit
001 50 Broadeast POR = [—']
002 HD Broadcast POR = add
003 CIF and GWGEA POR

004 D-CIMERA POR
005 5D Broadcast DMOS

008 HD Broadcast DOS

007 CIF and QVG4 DMOS © Single Ended
008 D-CINEMA DMOS 8| ® DuslEnded

Meazure Dezcription:
Wiew reference and/or test wideo, for exarnple bo verify content prior bo
measurement

Reference

| |[ Browsze ] Format

Test

| “ Browse l Format

[ Show Impart/Expart Setting

oK Apply Help

Ficb# Beasure
Prodess Wikdlon
T e o W R i r -,
Dirplay Tiesm  Fercogfmal Artract Amani o
L bt ST et picnce T Deteotin T, e S TR
— — e —— T "= FRamxam
Hewng
Coe ol (N1 ED Broaieast FOR
i
Parcaphual [dsncs Map b JHD barsd Pickrs Cuslity Rsling [POF(] Pradction: 3 arulsted BT 500 ntsrlecsd CR Corcel |
Hulp
£ »

2256014
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5. Edit the settings as necessary A T ]
to suit your requirements. T S =
Note that the PSNR and ST L | M

" “Q—'"—' 1 e LFr L] —_—
Perceptual Difference et || M
settings are mutually e
exclusive. Only one setting Frein Dby ;
will be accessible at a time. e _
71 DAEE Linsks Db D

6. When you have completed i Dty s S Dot
making your changes, click PR
OK to save your changes. Werigledd [0 2

Evmlees %
W' 1 G T g Sesqiassce Rasnoede
[Lpoot_ | T ATl e g i i T

The following table describes the parameters that can be set in the Summary Node configuration node.

Table 10: Summary Node Parameters

Parameter Setting Description
PSNR Map Units Sets PSNR results units to map units. Only selectable
when measuring PSNR.
dB Units Sets PSNR results units to dB. Only selectable when

measuring PSNR. The reference level is 235.

Perceptual Difference Perceptual Contrast Sets the units used in the graph display to Perceptual
Contrast when the Perceptual Difference node is part
of the measurement.

DMOS Units Sets the units used in the graph display to DMOS Units
when the Perceptual Difference node is part of the
measurement.

PQR Units Sets the units used in the graph display to PQR Units
when the Perceptual Difference node is part of the
measurement.

Artifacts Percent Max Artifact Sets the units used in the graph display to Percent

Max Artifact when the Artifact Detection node is part
of the measurement. For example, if the artifact
detection selected is DC Blockiness, an output of 100%
corresponds to the entire image block being a constant
("DC") value, whereas 0% corresponds to no change
from the reference.

dB Units Sets the units used in the graph display to dB Units
when the Artifact Detection node is part of the
measurement.

Save Results None When selected, no measure map or measurement
values are saved to disk when the measurement is
completed.

Maps & Values When selected, both the measure map and
measurement values are saved to disk when the
measurement is completed. The map and results
filenames are incremented by one (file1, file2, file3,
etc.), for each subsequent run of the measurement.
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Table 10: Summary Node Parameters (cont.)

Parameter Setting

Operating Your Instrument

Description

Map Overwrite

When selected, both the measure map and
measurement values are saved to disk when the
measurement is completed. The map and results
files are overwritten for all subsequent runs of the
measurement.

Values Only

When selected, only measurement values are saved to
disk when the measurement is completed. The results
filename is incremented by one (file1, file2, file3, etc.),

for each subsequent run of the measurement.

Value Overwrite

When selected, only measurement values are saved
to disk when the measurement is completed. The
results file is overwritten for all subsequent runs of the
measurement.

Measure Map Display Gain

Change to adjust the brightness level of the results
map. This is useful when optimum contrast for the test
and reference video is different from that of the results
map.

Offset

Change to shift the baseline of the results map. This
parameter can be used in combination with Gain to
enhance relatively minor differences in the measure
map. This is useful when the optimum reference and
test video brightness setting on the display are different
from the optimum brightness setting for the results map.

Display as Signed Data

When this option is not selected, results map pixels
have intensity proportional to the absolute value of the
measurement being made. So for example, for PSNR,
brighter pixels correspond to larger differences, both
positive and negative differences, between the test and
reference. However, when this option is selected, the
sign is retained at each pixel so that with a positive
offset (see Measure Map Display Offset above) is
added, no difference is gray, with positive differences
being brighter and negative differences being darker.

Event Log Warning Level Sets the green-to-yellow transition point on the indicator
bar in the Graph portion of the display.
Error Level Sets the yellow-to-red transition point on the indicator
bar in the Graph portion of the display.
ITU-T BT.500 Worst Import Normally this button is selected to calibrate a given

Case Training
Sequence Response

DMOS measurement. First, the DMOS measurement
is run with worst case video, then the measurement is
edited, this "Import" button is pressed and the DMOS
results selected, thereby importing the Minkowski
metric of the perceptual contrast difference (which
represents the training result).

Video File Formats Supported for Measurements

The PQA500 recognizes the following file formats for taking measurements. All formats are 8-bits resolution except .v210
and .vcap10 files. Measurements on the .v210 and .vcap10 file formats are made only on the 8 most significant bits.

PQAS500 Quick Start User Manual
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40

Supported Video Formats

File format File extension Frame structure options

CbYCrY (601-4:2:2), yuv Non-Interlaced, Field 1 First, Field 2 First, Planar
uyvy

YCbYCr (4:2:2), YUY2 yuv Non-Interlaced, Field 1 First, Field 2 First, Planar
YCbCr 4:2:0 yuv Planar only

CbYCrY 4:2:2 (601-4:2:2),  v210 Non-Interlaced

UYVY (10bit)

YUV 4:4:4 yuv Non-Interlaced, Field 1 First, Field 2 First, Planar
BGR .rgb Non-Interlaced, Field 1 First, Field 2 First, Planar
ARIB YUV .Yyy, .rrr, .bbb Not applicable

AVI (Uncompressed avi Not applicable

UYVY, YUY2, RGB,

RGB32, v210)

Vcap 8-bit (Captured by .veap Not applicable

optional SDI card.)

Vcap 10-bit (Captured by .veap10 Not applicable
optional SDI card.)

When you select a file format that is headerless (yuv or rgb), the PQA500 will prompt you to specify the file format
(width, height, frame rate, frame structure, and format).

Set Reference File Format

Help

Feference File Farmat
Wfidth [ps]: Height [p=]: Frame Fate:
Cancel
I Ixl0 leld |m

Frame 5 tricture;

Mo Interlace w

Sample Farmat:

ChYCry* [B01-422) w

Figure 1: File format dialog box

Use the following guidelines for specifying the file format:

If the selected file is in interlaced format and the line construction matches #1 in the following figure, select “Field 1
First” for Frame Structure.

If the selected file is in interlaced format and the line construction matches #2, select “Field 2 First” for Frame
Structure.

If the selected file is interlaced scanning and it has a de-interlaced format like #3, select “No_lInterlace”.
If the selected file has the progressive scanning like #4, select “No_lInterlace”.

If the selected file has the 4:2:0 planar format like #5, select “No_Interlace” and “YCbCr 4:2:0 (Planar Only)” at
Sample format selection.
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The interlaced video content is supposed to be “Top field first”.

Line/Field order in file

Fi-1 F2-1
F1-2 F2-2
F1-5 F2-5
F21 #1 Fi-1 #
F2-2 F1-2
F2-5 F1-5

Picture Re-construction

No Interlace, Top field first No Interlace, Progressive
F1-1 F1-1
F2-1 F12

F1-5
F2-5 F1-10

Planar

F1-1
F2-1

F1-10
F1-1

F1-5

2263008
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Taking a Measurement

To take a measurement:

1. Click the Measure button.

2. Select a Measure from the
Measures list.

3. In the Reference box, click
Browse.

4. Select the reference file to be
used for the measurement.

42

Configure Measure

Measure |Temp0|a| Sync || Spatial Alignment|

Measures:

016 CIF from SD Broadcast DMOS
017 5D from HD Broadcast DMOS
017-A 5D from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Model

=
021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent v

>

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANS| T1.TR.74-2001.

Reference
| H Erowse ] Format

Test
| H Erowse ] Format

[] Show Import/Export Setting

OK Cancel Apply Help

Referanes

Test

)

PX

Look in: | £ 1280x720p

v| QO F e E-

\c'031051_Siri|:|y_iogger_1260x?20|:|.yu\-'
V031051 _Stripy_jogger _1280x720p_3mbs. yuv

@ iCT

Desktop

®

My Documents

@

=

File name: |VD3‘I 051 _Stripy_jogger_1280720p yuv

)

[ Cpen ]

My Network Files of type:

|Media Files {*.avi;™yuv:"yyy;"rgb;" Iat)

]

[ Cancel ]
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5. In the Set Reference File )
Format dialog, enter the Set Reference File Format
values appropriate for the file.

Reference File Format 0
6. Click OK. Wfidth [pa): Height [px]: Frame Rate:

M | x (70 | @[ | Cancel
Help

Frame Shucture:

|Nn:| [nterlace w |

Sample Format;

| vCBCr 4:2:0 [Flanar Only] w |

7. Inthe Test box, click Browse. Refarence

8. Select the test file to be used —r—
for the measurement. ' Px

Look in: | £ 12807200 ¥ ©#% e @

VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
\c'031051_511ipy_iogger_lzt'\'m:?mp_.'—‘mbs.yu\-'

@ iCT

Desktop

®

My Documents

@

My Computer
‘g File name: [V031051_Stripy _iogger_1280c720p_3mbsyuv | [ _Open |
My Network Files of type: | Media Files (".avi:yuv:"yyy:"rab;" Iat) - | [ Cancel ]
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9. Inthe Set Test File Format
dialog, enter the values
appropriate for the file.

10. Click OK.

You might need to adjust the
temporal and spatial alignments.
If you know the reference and
test sequences are aligned
temporally and spatially, you don’t
need to perform any alignment
procedure before continuing
with the measurement. If the
spatial alignment parameters of
the View Node for the selected
measurement are properly
configured, you don’t need to
adjust the spatial alignment
settings before proceeding,
though you will need to temporally
align the files. If you do not
know that the test and reference
files are aligned, you must
align the files temporally and
spatially before proceeding

with the measurement.(See
page 45, Performing Temporal
Synchronization and Spatial
Alignment of Sequences.)

11. Click OK in the Configure
Measure window.

44

Set Test File Format

Test File Format
Width [pR]: Height [px]: Frame Rate:

120 | % (0 | @ 2957 | s
Frame Structure:

| Mo Interlace w |

Sample Format:

YTBCr 4:2:0 (Planar Orly] v

Configure Measure

Measure |Tem|:u:u|a| Sync || Spatial Aignment

Mezsures:

016 CIF from 5D Broadcast DMOS
017 5D from HD Broadcast DMOS
017-A 5D from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
019 Stand-alone Attertion Model Bearmnyve
020 PSNR dB =t
021 Removed Edges Percent TSI
022 Added Edges Percert =ingie tneed
023 Rotated Edges Percent A Pricd Enied

Lo W o il (R [ ) , Jpappagy

|>

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANS| T1.TR.74-2001.

Reference

|C;-.-._'-\;ide.;.'-.-.PreInstalled_Sequenceg-._l-.\..-clips-.-._128&(? | l Browse l [ Fomat |

Test
|C:"-."v"lden"-.PreInstalled_Sequences"-—."«-‘blips"-.128&(? | [ Browse ] [ Farmat ]

[] Show Impart/Export Setting
QK ] [ Cancel Apph Help
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Operating Your Instrument

12. Click the Measure button to
start the measurement.

0151_swipy_jogger_1H0xT2n_Im

Keep the following points in mind when taking a measurement;

= When .rgb or AVI_RGB format files are used for the reference or test video sequence, the PQAS500 converts to files
to the YUV format internally (with a CCIR 601 color matrix) before starting the measurement.

= When the measurement has Display Model node is set to Interlaced CRT, the PQAS500 expects the file video
format is "Top Field First".

Performing Temporal Synchronization and Spatial Alignment of Sequences

For the PQA500 to take valid measurements, the reference and test video sequences must be temporally synchronized
and spatially aligned. There are two tabs on the Configure Measure window that are used to synchronize and align
sequences: the Temporal Sync tab and the Spatial Alignment tab.

PQA500 Quick Start User Manual 45



Operating Your Instrument

Start and end of reference clip

Configure Measure ‘ E|E|
Measure | Temporal Sync /| Spatial Alig\ment |

Reference Seguencs;

n = Test clip frame rate

Temporal offset between T
. Test Sequence
reference and test clips WA J o

e S/
[ Frame aTe Ovemide (Hz)
Temporal Alignment Units
®) Manual (%) Frames
O Automatic O Secnnds\\
~Frames / seconds
Auto Search Rang) = . .
unit selection
Manual / automatic
alignment selection
] Show Import/Export Setting
=
263011
Start and end of test clip
Figure 2: Temporal Sync tab
Reference cropping adjustment
Configure Measure @@
Measure | Temporal Syne | Seatia\dignment
Referenges = e N e e s s
fAuto Set"  Lsft Right Top Bottom
1 e lRo] K 2 B B[ B
HOriZOntaI & Vertical . Onginal: 1280x 720, Cropped: 1278x 718 HOriZOntaI & Vertical
. ~ . 4 .
scale adjustment Tl o shift adjustment
HorzontiQ_ G700 0
. Veripr O @
Manual / automatlc/_/ s
alignment selection om0 O )
i st ST s s Test cropping
" adjustment
Lumif:
- Original: 1280x 720
Cropped: 1278x 718
[] Show Import/Ex fort S/ing
/o]
2263012

/
Test luminance gain & DC
offset adjustment

Figure 3: Spatial Alignment tab

Temporal Sync

Use the Temporal Sync tab to match the starting and ending frames of the reference and test video sequences. You can
synchronize video sequence either manually or automatically. In manual mode, you specify the start and end frames of
the sequences. In automatic mode, the PQA500 compares a range of frames in the test sequence to the start frame of

the reference sequence to synchronize the video sequences.
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To temporally synchronize the reference and test sequences manually:

1. With the Measures dialog box
displayed, click the Temporal
Sync tab.

2. To set the starting frame

of the reference sequence,
adjust the top slider on the
Reference Sequence bar.
If needed, you can use the
number entry box to change
the starting frame one frame
at a time.

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

Mezsures:

016 CIF from SD Broadcast DMOS
017 50 from HD Broadcast DMOS
017-A 5D from HD Broadcast DMOS Add
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Model
020 PSMR dB

021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent A

Lo W o Tl R [ Y  Jupmppgn s

| >

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANS| T1.TR.74-2001.

Reference

|C:"-."v'iden"-.PreInstalled_Sequences"-."\-"clips"-.1283}(?" l Erowse “ Format |

Test
| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ” Format ]

[] Show Impart/Export Setting
[ QK ] [ Cancel Apph Help

NOTE. To view the sequence by
time rather than by frame, select
Seconds in the Units section.

PQA500 Quick Start User Manual

Measure | Tempojal Sync | Spatial Alignment|

Reference Seclience:

4%

[] Frame Rate Ovenide {Hz) I:I

Temporal Alignment Units
O Manual (®) Frames
() Seconds
Auto Search Range = I:I % Click "Apply" to start
auto-align.
Festors Defaults

] Show Import/Export Setting
[ ok [ cancel |[ oy [ Heb ]

2256050
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As you adjust the slider,

the image in the Reference
window changes to show the
selected frame.

3. To set the starting frame of

the test sequence, adjust
the top slider on the Test
Sequence bar. If needed,
you can use the number entry
box to change the starting
frame one frame at a time.

e Tektronix - PQAS00

Vigw

* Generale
i R

<

sending Commands

Fle View Confiure Exscute Help

Curent Measure: 020 PSNA dB
f

Reference:

Runring Sync/Aliament Assistant PSNR...

Measure | Temporal Syne | Spatial Aigrment

Reference Sequznce:
From:

Test Sequence:
From: J
EI

051_stripy_jogger |

Temporal Alignment
O Menual
@ Adtomatic

I5
Ado Search Range 2 [ 2]
auto-align.

— (35 =

0
[ Frame Rate Overids (Hz) |

Units
® Frames
O Seconds

Click "Apply”to statt

Restars Defauts

[1Show Import/Export Setting

ok | [ Cancel | [ ooy [ Hek

Curtert Measue: 020PSHR &8

I

Reference:

Furring Sync/Aligment Assistant PSNR

Reference Sequence

051_stripy_jogger |

Temporal Aignmer|
O Manual
© Automatic

Measure | Temporal Sy | Spatial Algnment

] Frame Fite Overmds () (2970 |

Audo Search [ange= 5 (8]

Unts
® Frames
O Seconds

Ciick "Apply” to start
auto-zign.

Restore Defauls

[IShow mport/Export ietting

L] =

®

256-065
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Once video sequences & Tektronix - POAS0D BEGD
have been specified on the T e
Measure tab, the PQA500 D
. . i+ s i rerence
displays a PSNR map in the e T—
Results Map frame. You can is
use this map to align the two
video sequences. Adjust the L
. 2]

test sequence to achieve the

| Measure | Temporal Syne | Spatial Alignment

darkest possible PSNR map
(black is best). On the PSNR T SRR
map, any differences between . J
the reference start frame and Fon ) ot
. 246 —— )

the test start frame will be . 3 —
highlighted. The illustration e DFW“W“U'::ju
at the top-right shows how D Of=

i O Automatic O Seconds
a difference of two frames it Soachrerga £ ST
appear in the PSNR map.
The illustration below it shows T ——
how the PSNR map appears ¢ ‘ > ok floconi ] b Hoiebe |

C:\Video\Prelnstalled_Sequences\PQA300 with Trigger Units: dB Min: 0.000 Max: 0.000 Overall: 0.000

when the two sequences are
q PSNR map with frames temporally unaligned

aligned.
The PSNR map shows T ——— CEE
bOth temporal and Spatlal F“?VIEW CUnﬁgur\e/we\:xemhE ez ;CuuenlMeasure (20PSNR dB
alignment. Thus, you D
might also have to use L L e
the Horizontal and Vertical =a »
Shift settings on the Spatial =
Alignment tab to properly —
align the reference and test QR Mo e a
sequences. P —
From To:
e | — w8
Test Ssquence
From: To:
B )
[ Frame Rate Ovemds (Hz)
Temporal Alignment Urits
@ Marual @ Frames
O Automatic O Seconds
AtoSearchRenge= [ |
[ Show Import/Export Setting
- ) - [Cok J[ coeel ]| [ reo ]
C?\wdeu\Pre[nstﬁ\ledjEuuenE&s\PQ.;;D with Trigger Units: dB Min: 0.000 Max: 0.000 Overall: 0.000

PSNR map with frames temporally aligned
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4. To specify the last frame in the
sequence, adjust the bottom
slider on the Reference
Sequence bar or enter a
value in the To number entry
box.

NOTE. When you adjust either
of the To values (reference
sequence or test sequence), the
other To value will change to
maintain synchronization.

Configure Measure L E]

Measure | Temporal Sync | Spatial Alignment|

Reference Sequence:

From: To:
Test Sequence:
From: J To:
:1 | 1 ' ' ' ' ' ' ' ' ' "
[] Frame Rate Overmide {Hz)
Temporal Alignment Units
(® Manual (%) Frames
O Automatic (O Seconds

Auto Search Range = l:l %

[] Show Import/Export Setting
Co Jow] o

To temporally synchronize the reference and test sequences automatically:

1. With the Measures dialog box
displayed, click the Temporal
Sync tab.

50

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

016 CIF from SD Broadcast DMOS
017 SD from HD Broadcast DMOS
017-A S0 from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attertion Maodel
020 PSMNR dB

021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent

(e W o Vol PO JRTRY PR x

[

b

Measure Description:

Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to

peak white 235 supporting ANSI T1.TR.74-2001.

Referance

| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ]| Format |

Test

|C:"-."v'iden"-.PreInstalled_Sequences"-."\-"clips"-.1283}(?" | l Browse l l Format l

[ Show Import/Export Setting

[ oK l [ Cancel App
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2. Click the Automatic option
button under Temporal
Alignment. Measure | Temporal Sync |Spatia| Alignmert |

Configure Measure

Reference Sequence:

From: J To:
ok : T T [5 2
[] Frame Fate Ovenide {Hz)
Temporal Alignment Units
O Manual (®) Frames
(%) Automatic () Seconds

Auto Search Range = % Click "{”‘PDW'WD start
auto-align.
@ Festors Defaults

[ Show Import/Export Setting
[ ok [ cancel |[ oy [ Heb ]

2256052
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When performing an automatic
temporal synchronization, the
PQA500 compares frames in

the test sequence to frames

in the reference sequence to
match patterns of changes

over time for the best overall
temporal alignment. The PQAS500
compares up to £30% of the test
sequence frames to the reference
sequence looking for a match.

The number of frames compared
is based on the duration of

the reference sequence. For
example, if the duration of the
reference sequence is 100 frames
(the difference between the To
value and the From value), the
PQA500 will compare up to £30
frames (relative to the start frame
of the reference sequence) in
the test sequence to locate a
matching frame.

Suppose the reference sequence
is 1500 frames in duration. If the
starting frame of the reference
sequence is set to 500, the
duration of the sequence is 1000
frames. If the Auto Search Range
value is set to £30% (the default
is 5%), the PQA500 will search up
to £300 frames. When the auto
alignment begins, the PQA500
will compare frames 200 (the
From setting minus 30%) through
800 (From setting plus 30%) of
the test sequence to the reference
sequence to locate a matching
start frame. If the matching frame
in the test sequence is at frame
198, the alignment will fail. If
the matching frame in the test
sequence is at 799, the alignment
will succeed.

uuuuu

051_stripy_jogger |

emporal Sync | Spatial Algrment

Reference Sequznce:
From:

0
[ Frame Rate Overids (He) |

|

Units
® Frames
O Seconds

Click "Apply”to statt
auto-slign

Restars Defauts

[1Show Import/Export Setting

ok [ Cancel | [ ooy ][ e ]

Overall: 0.000

Wax: 0,000
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3. Tochange the range of frames
that are searched, adjust the
Auto Search Range value.

4, To set the starting frame

of the reference sequence,
adjust the top slider on the
Reference Sequence bar.
If needed, you can use the
number entry box to change
the starting frame one frame
at a time.

NOTE. To view the sequence by
time rather than by frame, select
Seconds in the Units section.

5. To start the automatic
temporal alignment process,
click Apply.

PQAS500 Quick Start User Manual

Configure Measure

Measure | Temporal Sync |Spatia| Alignmert

Operating Your Instrument

Reference Sequence:
From: Ta:

*q L T R R R R R r-r- =
. 1 ' ' ' ' ' ' ' ' ' il T .

Test Sequence:

|
[] Frame Fate Ovenide {Hz)
Temporal Alignment Units
© Manual @ (&) Frames
(®) Automatic () Seconds
Auto Search Range = |5 —kA Click "Apply" to start
auto-align.
Festors Defaults
[ Show Import/Export Setting
[ ok ][ cancsl |[ 2oply ][ Heb

l

2256053

Configure Measure

Measure | Temporal Sy(ic | Spatial Alignmert

Reference Sequenc|::
From: J Ta:

& | ' ' ' ' ' ' ' ' ' " 233 =

-~
[
A 070 ' ' ' G0 ' ' ' "

Test Sequence:

From: J To:
oy B NS n e OO DO o
[] Frame Rate Ovemide (Hz) I:I
Temporal Alignment Units
(O Manual (&) Frames

O Seconds

Click "Apphy" to start
auto-align.

Restore Defaults

Auto Search Range = T

[ Show Import./Export Setting

[ ok

H Cancel ]Qpnh’_} Help

®

256064
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The figure at the right shows the
automatic temporal alignment
process running. When the
process completes, the From
values for reference and test
sequences will match (if a
matching frame in the test
sequence was found within the
maximum search range).

Spatial Alignment

Cunent Measure: 020 PSR dB
I

B4 Messurs

= T T
g etz [ reven | (WEIE] WM

Runring Sync/Aliament Assistant PSNR...

Capiure

Reference:

B@C

Configure Measure

| Measure | Temporal Syn [ Spatial Algnmert |

Reference Sequence.
From: To:

Y
ECI

Test Sequence:

Performing Automatic Temporal Alignment

Performing temporal align across the spedified range.
Please wai

iy T
@ Automatic ) Seconds

Auto Search Range = % Ok ooy oot
auo-algn
Restore Defaulls

01 Show import/Export Setting
ok J[ camesl J[ mmy J[ mee ]

< I I > (

1Measuring Temporal Algnment: distling highest frame rate frame number 28

Wax: 0.000 Overall: 0.000

in: 0,000

Use the Spatial Alignment tab to match areas of the reference and test sequences that are compared. You can spatially
align the reference and test sequences either manually or automatically. The reference and test sequences must be
spatially aligned to achieve meaningful measurement results.

To spatially align the reference and test sequences manually:

1. Click the Spatial Alignment
tab.

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

016 CIF from 5D Broadcast DMOS
017 SD from HD Broadcast DMOS
017-A 50 from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Maodel =T
020 PSMNR dB = —
021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent w

(e W o Vol PO JRTRY PR L

B3
E

R 5]

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANSI T1.TR.74-2001.

Referance
| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ]|_ Format _|

Test
| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

[ Show Import/Export Setting
[ oK

m
-

l [ Cancel Apply Heln
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2. To manually crop the
reference sequence, enter a
number into the Left, Right,
Top, and Bottom boxes in
the Reference section.

NOTE. As you adjust the values
for cropping, the values for
Cropped will change

If the resolution of the test
sequence does not match the
resolution of the reference
sequence, you must scale the
test sequence. For example,
if the reference sequence

is 640 x 480 and the test
sequence is 1280 x 720, you
must scale the test sequence
so that the scaled value is
equal to 640 x 480.

3. To scale the test sequence,
adjust the values in the Scale
number entry boxes for both
horizontal and vertical values.

PQA500 Quick Start User Manual

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

Operating Your Instrument

Grp: O © 1 0 F [ F[ 5
Gain (%)  Offset Brightness {measure units)

bne:  © -

Reference e — — —— — — — —
Auto Setl Left Right Top Bottom -‘
Crop (e O @L|1 2 [ =i 2 [ "_J
Original: 1280x 720, Cropped: 1278x 718
Test
Auto Set  Scale (i) Shift {px) Auto Search Range
Hozonta: O @ [100 |2 [0 —EX % Active
Verica: O @ 100 F] [0 5]« | % Active
Left Right Top Bottom

Original: 1280x 720
Scaled: 1280.0000x 720.0000, Cropped: 1278x 718

Festore Defaults

[ Show Import/Export Setting

[ OK l[ Cancel ] Apph

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

2256056

Referance
Auto Set Left Right Top Bottom

e © 1 B0 E[ g 2

Original: 1280x 720, Cropped: 1278x 718

Test
Auto  Setg Scale (%) _\Shi‘f‘l o) Auto Search Range
Hoortal O @ [0 @10 3] # | % Active
Veiica: O @100 [S]j0 5] =] % Active
—
Left Right Top Bottom

Crop i O ® |1 ;||1 ;||1 ;||1 ;|
Gain (%)  Offset Brightness {measure units)

bne:  © -

Original: 1280x 720
Scaled: 1280.0000x 720.0000, Cropped: 1278x 718

Festore Defaults

[ Show Import/Export Setting

[ OK l[ Cancel ] Apph

256066
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4. If the reference and test
sequences do not align
vertically, adjust the Shift(px)
values so that the test
sequence matches the
reference sequence.

5. If you have to shift the test
sequence to align it with
the reference sequence,
you might need to crop the
test sequence (remember
the PSNR map will highlight
any differences between the
sequences).

Crop the test sequence by
adjusting the Left, Right,
Top, and Bottom boxes in
the Test section.

56

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

Scaled: 1280.0000x 720.0000,

Reference

Auto Set Left Right Top Bottom
w0 © [T B[ H[ B[ ®
iginal: 1280x 720, Cropped: 1278x 718

= Auto Set  ScaleTH) @ ﬁ Auto Search Range
Honzorta: O @ [100 3]0 e % Active
vetica: O @ [0 S0 3]k % Active

Left TQM_ Top Battom
Gorp: O @ 1 0 EF [ E [ 3

Gain (%)  Offset Brightness {measure units)
Luma: ® [100 S

Criginal; 1280x 720
Cropped: 12782 718

Restore Defaults

[] Show Impart./Export Setting
[ ok

l[ Cancel ] Apply

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

2256067

Referance
Auto Set Left Right Top Bottom
Cop g O @ |1 g [ =i 2l [ ]
Original: 1280x 720, Cropped: 1278x 718
Test
Auto Set  Scale (i) Shift o) Auto Search Range
Honzorta: O @ [100 3] [0 & % Active
vetica: O @ [0 3|0 3] =] % Active
Tk~ Rat | Top Bottom )
cwwo ol g g gy 8@
Gain (%] Offset Bightness (measure unis]
Lma: - ©
Criginal; 1280x 720
Scaled: 1280.0000x 720.0000, Cropped: 1278x 718

] Show Import/Expart Setting
[ ok

l[ Cancel ] A

2256058
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6. If you need to adjust the
luminance of the test
sequence to match the
reference sequence, adjust
the Luma values Gain and
Offset Brightness in the Test
section.

NOTE. If the selected Measure
contains a View Model node, this
Luma setting is overridden by the
values in the View Model node.

7. After you make the spatial
alignment adjustments, click
OK.

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

Operating Your Instrument

Referance
Auto Set Left Right Top

Bottom

o0 ©@ 1 B E[ [ F

Test
Auto Set  Scale (i) Shift o)

Original: 1280x 720, Cropped: 1278x 718

Auto Search Range

Honzorta: O @ [100 3] [0 & % Active

vetica: O @ [0 3|0 3] =] 2 Active
Left Right Top Battom

Corp: O © 1 0 EF [ E [ 3

na: - @] [0 & '

—_—— ——— —J Criginal; 1280 x 720
Scaled: 1280.0000x 720.0000, Cropped: 1278x 718

Restore Defaults

(" Gain (%) Offset Brigl'rtness[measure units) @

] Show Import/Expart Setting
[ QK l [ Cancel ] Apply

You can allow the PQAS500 to spatially align the reference and test sequences.

To spatially align the reference and test sequences automatically:

1. Click the Spatial Alignment
tab.

PQA500 Quick Start User Manual

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

256069

Mezsures:

016 CIF from SD Broadcast DMOS
017 50 from HD Broadcast DMOS
017-A 5D from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Model
020 PSMR dB

021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent

Lo W o Tl R [ Y  Jupmppgn s

| >

hd

Measure Description:

peak white 235 supporting ANS| T1.TR.74-2001.

Reference

Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to

| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ll Format |

Test

| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ” Format ]

[] Show Impart/Export Setting
QK ] [ Cancel
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2. To automatically crop the
reference sequence, select
Auto in the Reference
section.

3. To automatically scale the
test sequence, select Auto
for both the Horizontal and
Vertical settings.

The PQA500 will compare up

to £100% of the test sequence
horizontal and vertical pixels to
the reference sequence searching
for alignment.

Configure Measure

| Measure || Temporal Sync | Spatial Alignment |

Referance
Auto

Crop {px): (&)

Test
Auto

Horizortal: O

Vertical: O

Crop () ©

Luma:

Set Left Right Top Bottom

o g2 g

SHCEE

Original: 1280x 720, Cropped: 1240x 680

Set Scale (%)  Shift {px) Auto Search Range

© [ 3o —EX % Active

® |1I}D :l |D :| H | % Active
Left Right Top Bottom

o & &b

2 2
S

Gain (%)  Offset Brightness

©[w P &

Scaled: 1280.0000x 720.0000,

{measure units)

Original: 1280x 720
Cropped: 1240x 680

Festore Defaults

[ Show Impert/Export Setting

[

ok | [ Cancel |[ Mook [ Hep |

2256080

Configure Measure E|g|

| Measure | mlm‘

Reference
Auto

Crop (px): (&

Test
fto

Crop ) O

Luma: O

Set Left Right Top Bottom

o F> I

;||2|} ~

.. 4 |

Qriginal: 1280x 720,

Set  Scale (%) Shift {px) Auto Search Range

Cropped: 1240 x 680

Horzorid: ® 1O EREID 32 [ &) nhawe

-

Veticg: @ O [0 3] o 2+ F 13 wacve

Left Right Top Bottom

@®

a g2 g2

SEE

Gain (%)  Offset Brightness
®

Scaled: 1280.0000x 720.0000.

(measure units)

Original: 1280x 720
Cropped: 1240 x 680

oK [ caneel J[ el | [ Heb

2256061
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4. To automatically crop the
test sequence to match the
reference sequence, select
Auto for the Crop (px) setting.

PQA500 Quick Start User Manual

Configure Measure

Reference

| Measure || Temporal Sync | Spatial Alignment |

Operating Your Instrument

Auto Set Left Right Top Bottom

Cop g @ O |20

;| |2I} ;| |2I}

S

Test

Criginal: 1280x 720,

Cropped: 1240 x 680

Auto Set Scale (%) Shift {pe) Auto Search Rangs

Horizortal: & O |'IDD

S e
F F F

% Active

Vetica: @ O | 100

SIS
E F F

% hctive

Left Right

Top Bottom

;| |2D ;| |2D

SEE

Scaled

(ffset Brightness {measure units)

Crop plg® O |2D
‘/. Gain (%)
me: 1 @

: 1280.0000:x 720.0000.

Original: 1280x 720
Cropped: 1240 x 680

Restore Defaults

] Show Impart./Export Setting

[ ok

][ Cancel ]’

foply | [ Heb

l

2256062
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5.

To automatically adjust the
Luma of the test sequence,

Configure Measure

select the Auto option button Measure | Temporal Sync | Spatial Alignment |
for Luma. Reference

NOTE. If the selected Measure Crop W,_'L;f i;t 2 2 2:Hig|'rt‘ 0 o ;mm,.

contains a View Model node, this Rt -

Luma Setting is overridden by the Original: 1280x 720, Cropped: 1240 x 680

values in the View Model node. e

= Auto Set Scale (%) Shift {px) Austo Search Rangs

6. After you select Auto Horizontal: @ O (100 — :| t (5 :‘ % Active
for the adjustments you Vetical: @ (Q [100 21 [0 :| + [5 :‘ % ftive
need to mgke, cllgk OK = - - —
to automatically align the . — — — —

Coppk ® O (20 ~ 120 20 20 — ‘
reference and test sequences. _
Gain (%)  Offset Brightness (measure units)
Scaled: 1280.0000 720.0000. Cropped: 1240x 680
()
[ ok | [ Cancel ] [ Apply ] [ Help

Tips

= |fyou receive a low correlation warning message after running the automatic temporal or spatial alignment, expand
the Auto Search Range and run the alignment again.

= Auto alignment works best when the video sequences contains moving objects. Try to select a portion of the video
sequences that contain a moving object if you will be using auto alignment.

B |f the video sequence contains scenes that pan and zoom, the automatic temporal / spatial alignment process
might have difficulty achieving alignment. You might have to use automatic alignment repeatedly or use manual
alignment to properly align the sequences.

m  |f you are measuring the sequences with different frame rate, ensure that the start frame for the reference and test
sequences align on exactly the same start frame. Any phase offset difference between the start frames will result
in poor measurements.

®  |f you are measuring sequences that are part of a 3:2 pull-down process (for example, the reference is 23.98p and
the test is 59.94i with the 3:2 pull-down process), the start frames for reference and test must be aligned with
the first frame in a 3:2 sequence.

= The Gain and Offset settings on the Spatial Alignments tab are manual only. If you want to use automatic Gain

and Offset compensation, you must edit the View node of the measurement and enable the Auto option for Gain
and Offset.

Generating and Capturing Video (Requires Option SDI)

The PQA500, with Option SDI installed, can generate SDI video signals using a file as a source. The PQA500 can also
capture video signals to a file for later review and analysis.
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Simultaneous Generation and Capture

The PQA500 can generate and capture video on two channels simultaneously. Using this capability, you can generate a
video signal, route that signal to a device-under-test, and then route the device-under-test output back into the PQA500
for analysis. When used in this way, the video formats must match. Both the generation and capture capabilities can be
used independently. The two-channel capture and generate capability can be configured to generate two channels

simultaneously, capture two channels simultaneously, or generate one channel and capture one channel simultaneously.

The PQA500 enables you to swap the two output channels so that you can view either output even if you have only a
single monitor. The ability to simultaneously generate two outputs can be used to perform subjective picture quality
evaluation that complements the PQA500 objective measurements. The ability to simultaneously capture two channels
enables you to capture both the reference and test signal simultaneously, which can be useful in broadcast operations.

Supported Source Video File Formats

The PQA500 requires a video file as a source to generate a video signal. The PQA500 supports the following file
formats. All formats are 8-bits resolution.

Supported Video Formats for Generation

File format File extension Frame structure options

CbYCrY (601-4:2:2), yuv Non-Interlaced, Field 1 First, Field 2 First, Inverted
uyvy

YCbYCr (4:2:2), YUY2 yuv Non-Interlaced, Field 1 First, Field 2 First, Inverted
BGR rgb Non-Interlaced, Field 1 First, Field 2 First, Inverted
CbYCrY (601-4:2:2), ;210 Non-Interlaced

UYVY (10-bit)

AVI (Uncompressed avi Not applicable

UYVY, YUY2, RGB,
RGB32, v210)

Vicap (Captured by .veap Not applicable
optional SDI card.)
Vicap 10-bit (Captured by vcap10 Not applicable

optional SDI card.)

When you select a file format that is headerless (yuv or rgb), the PQA500 will prompt you to specify the file format
(Width, Height, frame rate, frame structure, and format). Use the following guidelines for specifying the file format.

B [fthe selected file is in interlaced format and the line construction matches #1 in the following figure, select "Field 1
First" for Frame Structure.

®m  |f the selected file is in interlaced format and the line construction matches #2, select "Field 2 First" for Frame
Structure.

®  |f the selected file is interlaced and it has a noninterlaced format like #3, select “No_Interlace”.

m  [f the selected file has progressive scanning like #4, select “No_Interlace”.

NOTE. If the selected file is in AVI format, the PQA500 converts the file to a raw file format (yuv, vcap10, or rgb) before
beginning generation (the filename extension indicates the format). After the conversion is completed, the file format
dialog appears and asks you to confirm the file format before starting the generation.

NOTE. Ifthe yuv file or the converted data from an rgb file selected for generation contains values of "0" or "255",in the
output data these values are replaced by"1" or "254", respectively, due to the SDI standard requirements.
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The interlaced video content is supposed to be "Top field first".

Line/Field order in file

F1-5
F2-1

#

F2-2

F2-5

Picture Re-construction

F2-1
F2-2

F2-5

Fi-1 #

F1-2

F1-5

No Interlace, Top field first

F1-1
F2-1

F1-5
F2-5

No Interlace, Progressive

F1-10

2263013

The following table lists the resolution and start lines for each output format.

Resolution and Start Lines for Each Format

Format Resolution Start Lines

525i 720 x 486 F1-21/F2-20 (On generation, the second line in the file
is F2-20 and the F1-263 is a copy line of F2-262) (On
capture, the topmost line in the captured file is a copy
line of F2-20 and the bottommost line in the captured
file is F2-262).

625i 720 x 576 F1-23 / F2-23

720p 1280 x 720 F1-26

1080i 1920 x 1080 F1-21/ F2-21

1080p 1920 x 1080 F1-42

Supported SDI Video Formats
The PQAS500 can generate and capture the SD and HD SDI video formats listed in the following table.

Supported Video Formats

Format

Frame Rates

SD-SDI

525i/59.94
625i/50

HD-SDI

720p/50, 720p/59.94, 720p/60

1080i/50, 1080i/59.94, 1080i/60

1080psF/23.98, 1080psF/24, 1080p/23.98 1080p/24,
1080p/25, 1080p/29.97, 1080p/30
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Synchronizing to an External Reference

You can synchronize video generation or capture with the PQA500 internal clock or an external bi-level or tri-level sync
signal. If you use an external clock, you must connect the bi-level or tri-level sync reference to two pins on the SDI
Interface Card DVI connector. Connect the Reference - signal to pin 19. Connect the Reference + signal to pin

20. Refer to the following figure.

OO0 &5
O 000 55 ) O)
00 Wl

Reference In - / Reference In +
Pin 19 Pin 20

2256087
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Generating Video Output

If you have Option SDI installed in your instrument, you can generate a video output signal using a video file as a source.
To connect an external device-under-test to the instrument, use the SDI cable supplied with your instrument.

SDI cable

Connecting Signals to the SDI Video Interface Card

Connect the PQA500 analyzer SDI video interface card as follows:

1. Connect one of the BNC Device-under-test Option SDI video interface card

connectors on the SDI cable \ e =
to the device-under-test. @ = ‘x } } @ @@ Gg
© S =l @@

2. Connect the appropriate SDI ) 2ot
OUT mini-connector to the
OUT 2/B connector on the Dj/Dijj] | E@‘ﬂ

video generation card.

0o
4l
O
(]
8

0

I

The PQA500 analyzer is now ready to signal to the device under test.

Generating a Video Output Signal

To generate an output signal:

1. Click the Sdi
Capture/Generate button. Edi_ﬁ...l:'ﬁ_.-w.rc:._iE
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2. Select the format for the
generated signal from the
Format drop-down list.

3. Select the appropriate Clock
Selection. If you need to
synchronize the video output
with an external system,
select External Reference,
otherwise, select Internal
Reference.

4, Select the channel you will
use to generate your signal
by setting Channel 1 Mode to
Generate to Output1.

5. Click the Browse button and
locate the source file to be
used.

6. If the source file format is
yuv or rgb, the instrument
will prompt you to enter
parameters for video format.
Enter the appropriate Width,
Height, Frame Rate, Frame
Structure, and Format for the
file you have selected.

PQAS500 Quick Start User Manual
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SD-5D1: 525i/59.94
: B25i/50

: 720p50
: 720pha.54
: 720pE0

Generate to Dutputl

1 1080psF/23.958
: 1080psF/24
HD-500: 1030p./23.93
HD-500: 1030p./24
HD-500: 1030p./25
HD-500: 1030p/23.97
HD-500: 1030p./30

Clock, Selection:

Internal Reference W

Channel 1 bMaode: Generate bo Dutput]

Browse

Set File Format

Set File Farmat
Witk [p]: Height [px]: Frame Rate:
C |

1920 w1080 (@ 29.97 fps
Frame Shucture:

Ma Interlace W

Sample Format:

ChYCry' [B01-422) w

?X

Set File Format dialog for YUV file formats
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If the source file format
is RGB, you must specify
additional parameters for
Colorimetry and Range.

7. Using the From box, set the
starting frame number. Use
the To: box to specify the
ending frame number.

Use the current frame slider
control to quickly locate the
area where the video signal
should begin.

Use the Current Frame box
to specify exact frame where
you want to video signal

to start. You can copy the
number in the Current Frame
box to the From box to set the
video generation start frame.
This operation also works for
the To box.

8. Select the loop button if you
want the video generation to
loop continuously.

9. Click the Play button to begin
the signal generation.

66

Sel File Format

e
itk o] Hezight | pat] Fiame Hate:

ra ¥ |G @ |5 ips Cne

[ |

Frame Stuchune:

Invertai b

S ampls Foimal:

v
Lalamsliy Hange

=} ITL-A 6071 (T Mamowd16 - 235]

i{ZHITU-R 709 (= WideD - 255)

Set File Format dialog for RGB file formats

From; | 378

* iamels] (1258 seconds )

Currerd Frame: 436 ¥

(14 40 10 [T e 1 2L
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10. If you have configured the
instrument to capture video
when Play begins, a dialog
box will remind you that the
instrument is set up to capture
video when play begins. Click l
OK to continue.

Messape

Caphurs starts with play, Do vou want b proceed?

of || Concel |
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The figure on the right shows Chanrel Sottings

an example of video signal Format: |HD-SDI: 1080/53.94 [5F/29.97) v
generation running in loop

mode. Channel 1 Mods: Generate to Dutput] v

Frrevvigi

[videno preview)

O mE D
From; |:| frame(s] [ 0.00 seconds | |:| framefz] [16.18 seconds |

h Current Frame: |:|
l . . . . . . . . . o

Generate From
Browse

Format

Swapping Output Channels

If you are generating two outputs simultaneously, you can swap the output channels so that Channel 1 is output on

Channel 2 and Channel 2 is output on Channel 1. This enables you to view both generated outputs even if you have only
one monitor available. Use the Swap OUT1«+0UT2 button to swap the output channels. The following illustration shows
the location of the Swap OUT1«>0OUT2 button. The button appears only when both channels are set to generate a signal.

SWAP
Channel 1 Mode: Generate to Qutpull 4 OUT1=0UT2| Channel 2 Mode: Generate to Dutput? v
1

To swap the output channels:

1. Click and hold the Swap OUT1<0UT2 button. As long as you hold the Swap OUT1<>0UT2 button down, the two
channel outputs are swapped.

SWAP
@izl Hieds Generale to Oulput2 \/ 0UT2-~0UT1 Channel2Mods: | Generate to Dutput] ~
T

Swap OUT1+-0UT2 when held down

2. To return the channels to their original output, release the mouse button so you are no longer holding down the
Swap OUT1+0UT2 button.
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Capturing Video

If your instrument has Option SDI installed, you can capture two SDI video signals to files for analysis. To connect your
video source to the PQA500 analyzer, use the SDI cable supplied with the PQA500 analyzer.

SDI cable

Connecting Signals to the Video Capture Card

Connect your video source to the PQAS00 analyzer video capture card as follows:

1. Connect one of the SDI IN SDI video source Option SDI video capture card
BNC connectors on the SDI \ T =
cable to the video source. @ ‘\ } | 7@ @@ Gg
© O g & ]
2. Connect the appropriate SDI Lol mes ey @QQ

IN mini-connectors to the IN 4
1/A or IN 2/B connectors on DJDjf[pj | E@‘ﬂ

the video capture card.

The PQA500 analyzer is now ready to capture video to a file.

Capturing Video to a File

To capture video to disk:

1. Click the Capture button. 5:" Generate

Capture
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2.

Select the format of the
input video signal from the
drop-down list.

NOTE. If you are capturing video
generated by the PQA500, the

format selected here must match
the format of the generated video.

Specify which channel you
will use to capture your input
signal by setting Channel

2 Mode to Capture from
Input2.

NOTE. You can set either
Channel 1 or Channel 2 to
capture a signal. You can also set
both channels to capture a signal
simultaneously.

4,

70

Specify the name of the file
that the video should be
captured to using the Capture
To entry box. Use the Browse
button to select a location
from a dialog box.

Set the Save as Type to
either VCAP (8-bit format) or
VCAP10 (10-bit format).

Set the Start Capture method.

B Select Manual if you want
to begin a capture when
you select Rec.

Select With Ch1 to
capture video when you
are generating a signal with
the PQA500. If you want to
insert a delay between the
time the signal generation
starts and the time the
capturing starts, enter a value
in the second(s) box.

Channel Settings

Faormat:

SD-5D1: 525i/59.94

Generate bo Output]

. 720p59.94
: F20pE0

|- 05 0psF /23,98
- 1080psF /24

- 1080p/23.99

- 1080p/24

- 1080p/25

- 1080p/29.97

- 1080p/20

Capture To

F-\manualexample voap

Start Capture: | parual w
bl anwal
With Chi

Start Capture: | Wwith Chi L

o

second(z)]

gecond(z]
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7. Set the Stop Capture method.

Stop Capture: | Manual v zecond(z]

ENIE]
Druration

with Chi

m  Select Manual if you want
to stop capture when you Stop Capture: | Marwal w zecond(z)

select Stop.

(& Rec | Stop )

= Select Duration if you
want to capture video of a Stop Capture: | Manual W second(s)
specified duration. If you W aral
select Duration, enter the
length of time you want to “fith Chi
capture video.

B Select With Ch1 to
stop capturing video
automatically when the
PQA500 stops generating
a signal (based on the
Generate settings).
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72

8. To begin the capture:

If you specified Manual for
the Start Capture method,
click Rec.

If you selected With
Play, capture begins
automatically when you
select the play button on
the GENERATE side of
the window.

9. To stop the capture:

If you specified Manual for
the Stop Capture method,
click Stop when you have
captured enough video.

If you selected Duration
for the Stop Capture
method, capture will stop
when the Time Elapsed
equals the duration that
you specified.

If you selected With
Play as the stop capture
method, capture stops
when the Play cycle
completes (assuming
Play is not set to Loop).

Freview

Chaninel 2 Mode:

Capture from Input2 ~

(€ Rec [Mster

Start Capture: | with Chl v second(s) Stop Capture: |:| second(s)

Available Disk Space: 28374 framels) / 346.75 second[s| Time Elapsed: 55 frame(s) / 1.84

Capture To

second(s)

F:example_dontsave.voap

‘ Browse
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Converting Video Files

Many programs cannot use the VCAP files generated by the PQA500. To use VCAP files with other programs, the
PQA500 includes a DOS command line program, TekFileConverter.exe, that converts AVl or VCAP files to RGB, YUV, or
V210 file format. The format to which the files are converted depends on the format within the source AVI or VCAP file.
For example, if the source AVI file contains video data in RGB format, the converter program converts the AVl file to a
RGB format file (video data only, no audio data). If the AVI file contains video data in YUV format, the converter program
converts the AVI file to a YUV format file (video data only, no audio data). If the source file is in VCAP format (8-bit),
the converter program converts the VCAP file to a YUV format file. If the source file is in VCAP10 format (10-bit), the
converter program converts the VCAP10 file to a V210 format file.

How Output Files are Named. The output file is named according to the source file name and the video
format contained in the file. For example, suppose you capture a video signal with the PQAS500 that is saved as
tutorial.vcap. The format of the file is encoded within the file structure. The file converter program uses
that internal data to name the converted file. Thus, the output of the file converter using tutorial.vcap might be
tutorial_1920X1080_2997fps_NoInterlace_CbYCrY.yuv.

To convert an AVI or VCAP file:
1. Display a Command Prompt window (Start > All Programs > Accessories > Command Prompt).
2. Inthe Command Prompt window, change directories to the directory that contains the file you want to convert.

3. Type the following: TekFileConverter.exe filename where filename is the name of the file you want to
convert. Press the Enter key.

After the file converter starts, it displays its progress: Converted XX of XXXX frames... .
When the conversion is complete, the converter displays the name of the converted file:

B The converted file is — tutorial_1920x1080_2997fps_NoInterlace_CbhYCry.yuv
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Reviewing Measurement Results

Once you have taken a measurement, you can view the measurement results in several ways. The PQA500 analyzer
has six display views that allow you to inspect video clips, analyze measurement data, or compare video clips and results.

B The Summary View display allows you to simultaneously review each frame of the reference clip, test clip, and
the map with a graph of the selected measurement

B The Graph view allows you to view a graph of measurement values plotted by frame.
m  The Tile view allows you to view the reference file, test file, and map simultaneously.
= The Event Log displays points in the test clip where measurements exceed specified levels.

m The Overlay view allows you to display two views (one on top of the other) to compare variations between the
two views.

®m The Full view allows you to display the reference clip, test clip or map in full-screen mode.

Where Measurement Results Are Saved

Measurement results are saved in the folder that contains the test file. The results files are saved in a folder named after
the test file with “~-Resu1ts” appended to the file name. For example, the PQA500 analyzer includes a sample file
named V031051_Stripy_jogger_1280x720p_3mbs.yuv. If you run measurements on this file, all measurement results
will be saved in a folder named “v031051_sStripy_jogger_1280x720p_3mbs-Results”, which will be
located in the same folder as the V031051_Stripy_jogger_1280x720p_3mbs.yuv file.

NOTE. Do not move the reference and test files once you have run a measurement. The measurement results file
points to the location of the reference and test files and displays those files when you review the measurement results. If
you move the reference and test files after running a measurement, the PQA500 will not be able to find the files in their
new location. If you must move the reference and test files, you must edit the measurement results file to point to the
new location of the reference and test files.

Selecting Measurement Results for Display

You select measurement results for display from the Results Navigation pane. To select results from the Navigation
pane, you must first add directories to the Navigation pane.

To add directories to the Navigation pane:

1. Select Working Directories
from the File menu.

i Tektronix - PQA500
=W View Configure Execute

Warking Directories ...

Update Sequence List Lt

Print...

i

2256017
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2. From the Edit Working
Directories dialog, select
Add.

3. From the Browse For Folder
dialog, navigate to the folder
that contains your test video
clips.

4. Select the folder that contains
the test video clips and click
OK.

When the Edit Working Directories
dialog is displayed, you can see
the directory you just added now
appears in the list of Working
Directories.

5. Inthe Edit Working Directories
dialog box, click OK.

PQA500 Quick Start User Manual
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Working Directaries
e [ aed | [ cancel |
[ Remove ] [ Help ]

Browse For Folder

Choose a Directory

2256018

B [ video
= [C5) PQAS00_Preinstalled_Sequences
= 3 vdips

EN] 1230x720p
% V031051 _Stripy_jogger_1280x720p_3mbs-Results

[E3) video_sampes
——

v

Folder: | 1280x720p \

Make Mew Folder

.—L. OK ][ Cancel ]

2256019

Edit Working Directories E|E|
aFk. 0—6

wiorking Directories

DY
C:\Wideo\PAAS00_Preinstalled_Sequences\yolips\126( add |

[

Cancel ]

[ Remaove ]

[

Help ]

< i

| v

256-020

75



Operating Your Instrument

window, click the Review e

button File View Configure Execute Help

Wiew
7. Click the + symbol next to

(e ) DEE (L
the folder for the directory u".en Urits
you just added to the working @ ®F

directory list. :
[-=gm C:

The results located in the =3 C:\idea\PQAS00_Preinstalled_Sequences\Vdlips|1280x720p
selected directory will appear =-{C3) V031051_Stripy_jogger_1280x720p_3mbs-Results
when you click the + symbol. ‘ 013 HD Sports Broadcast ADMOS. csv

#% ] 035 No Reference DC Blockiness Percent.csv

‘ Copy of 006 HD Broadcast DMOS.csv

‘ Copy of 013 HD Sports Broadcast ADMOS. csv

' Copy of 034 Attention Weighted PSNR. dB.csv
[-{5) V031051_Stripy_jogger_1280x720p-Results

C:\video\PQAS500_Preinstalled_Sequence

2256-021

The Summary View Display

The Summary View display consists of four tiles that show the reference clip, the test clip, the map, and a graph.

1. To show the Summary View oo
Display, click the Summary od
View button.
This is how the Summary View
display appears in Current
view with no measurement
: - --
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This is how the Summary View & Tokronis P0A500

Fle View Confiure Exscute Help
Vigw Curent Messure: 006 HD Broadeast DMOS

display appears when ready
to begin a measurement.

= The Reference video clip
appears in the upper-left
tile.

®  The Test video clip
appears in the upper-right
tile.

®m  The graph of the primary
measurement appears in
the lower-left tile.

B The impairment map
appears in the lower-right
tile.

<

Rurring Sync/Aligment Assistant PSNR.
Reference:
Prelnstalled S
Preinstalied
Stripy_

® (3 C:\Video Prelnstaled

D51_stripy_jogger_1280x720p_3mbs - Sync

Sending Commands _ | Units: B Min: 0.000 Max: 0.000 Overal: 0.000

This is the Summary View display & oldronis POASD0

in Review mode.

®  Controls appear above gl

the tiles that you can use
to select which frame is
displayed.

® A readout appears at the
bottom-right corner of
the window that shows
the Minimum, Maximum,
and Average values of
the primary measurement
(the measurement that is
shown in the graph).

®  The yellow line in the
graph indicates the
currently displayed frame.

Fie Vien Configre Exccute Help

View w031051_stripy_jogger_1280x720p_3mbs - 004
fo o (A UEE D [ spiout T w1302 orsesn
12 o

Captiie

Units
@ Fames O Time 8

instolled_Sequenc
Preinstalled_Sequence
051_Stripy_jogger_12

iD Sports Broadca
20 PSINR 0B csv
35 Ho Reference DC &
Prelnstalled_Sequenc

C: \Video |Preinstalled_Sequences\Vcips\1280x720p\V031051_Stripy_jogger_1280x720p_3mbs-Res Units: DMOS Vin: 0,643 Max: 75,675 Overal: 57.728

Table 11: Elements of the Control Bar

Control Description
The control bar controls replay of the video
il |« 00| m(ca (11 clis piay
WO 051 _Stipy_jooger_1280x720p_3mbs - Copy of 008 HD Eroadcast DMOS The frame selector allows you to choose
frame 4.0 T 1af17.0 which frame of the video clip is displayed.

itz

(%) Frames () Time

The Units selector allows you to specify
the displayed frame by frame number or
time.
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Table 11: Elements of the Control Bar (cont.)

Control Description

Selecting SDI Out outputs the Test file on

the Ch 2 and outputs the Reference file on
Ch 1. This enables you to view the Test
and Reference files on a standard monitor
independent of the PQA500 display. This
function is only available when the format
of the Reference and Test files is the same
and supported by the SDI card. Click the
SDI Capture / Generation button to play
the review contents in real time. Playing
the reference and test files in real-time
while in review mode is not supported.
The application converts avi file to raw
file format (yuv, rgb or v210) when it is
selected for Reference or Test.

The Graph View Display

The Graph View display plots several measurement values against frame number. The particular measurements shown
in the Graph View depend on the selected measurement.

1. To display the Graph View
Display, click the Graph View

button.
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This is the Graph View display
in Review mode. Graph
View cannot be displayed in
Current mode.

B The graph of all
measurements (relevant
to the selected
measurement) are plotted
versus frame number at
the top of the display.

T
(W@ Ty v [ spiout
Uris

Osres O 7ine 8
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< [Ishow Labels  [<]Show Grids
S ST EES-Change scale

B A table identifying the SR il LT e DD e s E\
measurement and the e e ey | By Onange color
value of the measurement
at the cursor appears at EE— P
the bottom. As you move
the mouse cursor over
plot lines in the graph,
the value in the table are
dynamically updated.
= You can expand the graph
using the buttons located
at the right, just below the
graph.
E You can change the
color assigned to
each measurement
by clicking the color
icon associated with the
desired measurement.
Table 12: Elements of the Graph View Display
Control Description
Show Labels Displays or hides the labels in the upper right-hand corner of the graph
display.
B Frame: the frame number at the cursor position.
B Value: the graph value at the cursor position.
B hMAG: the horizontal magnification factor. The magnification
changes in a 1-2-5 sequence.
m  vMAG: the vertical magnification factor. The magnification changes
in a 1-2-5 sequence.
Show Grids Displays or hides the grid in the graph display.
Enable Displays or hides the associated measurement in the graph display.

o]

Expands the horizontal scale of the graph.

Shrinks the horizontal scale of the graph.

(=]

Returns the graph scaling to its default setting.
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Table 12: Elements of the Graph View Display (cont.)

Control

Description

=

Expands the vertical scaling.

xI

Shrinks the vertical scaling.

]

Select to change the color of the plot line for the associated
measurement.

The Tile View Display

The Tile View enables you to view the reference, test, and map at normal size, in a vertical arrangement. Each tile acts
like a window view of the video clip or map. You drag the clip within the window to focus on a particular portion of the
clip. You can also resize the tiles by dragging the bars that separate the tiles.

1. To display the Tile View
Display, click the Tile View
button.

This is the Tile View display
in Review mode. The Tile
View cannot be displayed in
Current mode.

E The Reference clip
appears in the top tile.
The Test clip appears in
the middle tile. The map

appears in the bottom tile.

E  You can play the video
clip in the Tile View using
the control bar and frame
selector at the top of the
window.

e e
= e |
=

Reference

Test

Impairment
Map
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2. You can change which portion
of the video clip appears in the
tile by clicking and dragging
the video clip in the tile. The
same frame number is used
for all three tiles, but you can
view different portions of the
frame in each tile. You can
also enlarge or shrink the
tiles by dragging the bars that
separate the tiles.

PQA500 Quick Start User Manual
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Fie Vien Configre Exccute Help

Measue

View 031051 _shipy_jnoger_1280+720p_3mbs - 00

A Qe «Tme1[p [w[p0) [} sD1out - henel 1330 2ot 4840
TLALIT | s
BHEG « i @ Frames O Time 8 o ,,ame\:’

=) C:\ideo Preinstalled_Sequence
031051_Stripy_jogger_12
02 HD Broadcast PQR
)06 HD Broadcast DMO.
13 HD Sports Broadca
120 PSNR dB.csv
135 No Reference DC E
{2 CrVides Prefnstalled_seauenc

Fie View Configure Execute Help
I View T 31 051_stripy_jooer_ 128057200 _Jmbs - 00
AECR v - 19330 |2
R A [« [ITme1 b0 | sD10ut - fame ~ lof 4340
T

T Unit
WEE v2On [ @ omne o e

031051_Stripy_jogger_12 (8
02 HD Broadeast POR

13 HD Sports Erosdca
120 PSNR dB.csv

Prelnstalled_sequenc 0N

< 2 2
C: Wideo Prelnstaled_Sequences POAS Max: 75.675 Overal: 57.723
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3. You can compare two
measurement results in the
Tile View. To do this, use the
Ctrl key to select two results
files in the Navigation pane
and then select the Tile View
button.

For example, you

could compare an
Attention Weighted PSNR
measurement to a DMOS
measurement.

NOTE. In the control bar that
there is a lock icon. The lock icon
indicates whether the two frame
selectors are tied together. If the
lock is closed, the frame selectors
are tied together and changing
one selector changes the other.

If the lock is open, 'L then
you change either frame selector
without changing the other.

NOTE. Having the frame

selectors locked does not require
that they be set to the same frame
number. Each frame selector can
be set to a different frame number.

The Error Log Display

i Tektronix - PQA500

Fie View Configre Execute Help
Vigw

Prelnstaled_sequenc
stalled_Sequenc
Stripy_jogger_12

02 HD Broadcast PQR

&) 006 HD Broadcast DMO
) 013 HD Sports Broadea
20 PSR dB.csv
35 o Reference DC E
Prenstalied_sequenc

C:\yideo|prelnstalled_Sequences\Vclps|1920x 10800

i Q| [ITm )y [ 2D [} SDIOut
® e

wOIN051_stipy_joager_12804720p_3mbs
 feme180 2 of4a40

675 Overal: 57.728

[ [ SDI Out
»
?

Lock icon

W31 051_Stripy_jogger_1230:720p_3mbs

frarme | 1.0 & |of 4850

w131057_stipy_jogger_12804720p_3mbs
frame | 1.0 = |of 4850

2056024

The Error Log display contains entries that identify events when the Error and Warning levels have been exceeded.
The measurement that is shown in the Error Log depends on the selected measurement. You set the values for Error
and Warning levels in the Summary configuration node.

= To display the Error Log
Display, click the Tile View
button.
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The Error Log is a listing of & rs00 BED
Fie View Configure Execute Help
all the events that exceed vnjwnsw,ww,mggev,wzsnxvznp,’im:: ‘E;DEHD:Bv?d?lDDMDS
the Warning and Error levels - (=) BED ot O .
] (o) WEE v e i .
ifi 1 T led. 04/22/2009 17:2%:41 - a
as SpeC|f|ed |n the Summary = JE wwdenFerlr?sSt:\:d;:::::; nn,ZZ,ZﬂﬂEl T:2 - PQAS00 Event Log Started: Wednesday, April 22, 2009 05:29:41 PM
-3 V031051 Stripy_jogcer_12 1 .
Node for the selected — e S
y 17: - Reference File: i s i tripy_jogger_1280x720p.yuv
measurement. The Error Log T Iy capna 17z elsig - paslE sy et 2ot snke
3] eDCE 7:29:41 - Sending Cummands
H H . ® C:\Video\PreInstalled_Sequenc | 014/222009 17 3
is only a listing, there are no SIS | BA1o2008 173115 - Suning Commands
y

0422/2009 17:31:19 - Warning: Begin Limit Warning - Measurement value of 22.776749 at frame 4.0 exceeds warning threshold of 20,00,
COﬂtr0|S aSSOC|ated W|th the 047222008 17:31:20 - Error: Begin Limit Violation - Measurement value of 58.003708 at frame 5.0 exceeds error threshold of 40.00.
04/22/2009 17:35:20 - End Limit Violation - Frame: 156.0 Duration: 151.0.
. 04)22/2009 17:35:25 - Error: Begin Limit Violation - Measurement value of 56.464882 at frame 159.0 exceeds error threshold of 40.00.
E rror Log d Isplay 04/22/2009 17:35:26 - End Limit Violation - Frame: 160.0 Duration: 1.0
. 0422{2009 17:35:36 - = in Limit tion - Measurement value of 42.822906 at frame 166.0 exceeds error threshold of 40.00.
04/22/2009 17:35:37 - End Limit ¥iolation - Frame: 167.0 Duration: 1.0.
04/22/2009 17:35:33 - End Limit Warning - Frame: 168.0 Duration: 164.0.
04)22/2009 17:35:43 - Warni imit Warning - Measurement value of 32.494072 at frame 171.0 exceeds warning threshold of 20.00.
04/22/2009 17:35:48 - tion - Measurement value of 41.311943 atframe 174.0 exceeds error threshold of 40.00.
04222009 17:35:59 - End Limit Violation - Frame: 181.0 Duration: 7. ﬂ‘
04/22/2009 17:36:04 - End Limit Warning - Frame: 184.0 Duration: 13.0.
04422[2009 17:36:05 - Warning: Begin Limit Warning - Measurement valus of 20.443636 at frame 165.0 exceeds warning threshald of 20.00.
& > | nAr2HANG 17:26:7 _ Fnd i inn _ 3 inn- 1
C: \Video\PreInstalled_Sequences \Vcips|1920x1080p Units: DMOS. Min: 0.643 Max: 75.675 Overall: 57.728

The following paragraph shows a subset of lines from an error log. Line numbers are added here for the sake of
discussion; the line numbers do not appear in an actual error log.

1. 05/24/2007 15:50:38 - Measure: 034 Attention weighted PSNR dB

2.05/24/2007 15:50:38 - Reference File: C:\VvVideo\PQA500_Preinstalled_Sequences\
vcTips\1280x720p\v031051_Stripy_jogger_1280x720p.yuv

3.05/24/2007 15:50:38 - Test File: C:\video\PQA500_Preinstalled_Sequences\
vc1lips\1280x720p\Vv031051_sStripy_jogger_1280x720p_3mbs.yuv

4, 05/24/2007 15:50:42 - warning: Begin Limit warning - Measurement value of
25.937963 at frame 1.0 exceeds warning threshold of 45.00.

5.05/24/2007 15:50:42 - Error: Begin Limit violation - Measurement value of
25.937963 at frame 1.0 exceeds error threshold of 30.00.

6. 05/24/2007 15:57:11 - End Limit violation - Frame: 165.0 Duration: 164.0.

Every line begins with the date and time of the error log entry. Line 1 identifies the measurement selected. Lines 2 and
3 identify the path and name of the reference and test files, respectively. Line 4 identifies an event where the PSNR
exceeded the warning level. The line lists the measurement value, the frame number where the event occurred and
the level that was violated (the warning threshold of 45.00). Line 5 lists another event, in this case the Error level was
violated. Line 6 shows that the limit violations have ended. The violation end point is identified by frame number and
the duration of the violation is also listed.

The Overlay View Display

The Overlay View allows you to compare the reference and test video clips or a video clip (reference or test) and a map
by stacking one on top of the other. You can shift the mix of video clip or map from 0% to 100%, with the default mix set
at 50% of each. You can use the Overlay View to easily match features in a video clip with features in an map.

= To display the Overlay View

Display, click the Overlay
View button.
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The Overlay View defaults to R/T/M Checkboxes
a 50/50 mix which is indicated , _—
by the slider at the bottom of e —
the Overlay View display. Feefist_getelo
B To select which two sources $5 cvmpe e A .
are compared, use the R/T/M - e - ‘ ?
check boxes next to the view
buttons.

m  Select R to chose the
Reference clip. Select T
to choose the Test clip.
Select M to choose the

map.
2256025

This example view compares Files displayed
the Test video clip with the
map. The mix in this view is Z — E—
50% test clip and 50% map. ' eich fene[80_d 20
The ratio of the mix is shown , BEW e (oo | o]
by the numbers at the bottom e — o
. 002 HD Broadcast PR
right and bottom left of the oot
Overlay view. R e e

1) Ci'\Video'Prelnstaled_Sequenc

At the top of the Overlay view
are readouts of the source file
name assigned to each side
of the slider. In this example,
moving the slider to the right
will increase the mix in favor
of the map (filename.csv) and
moving it to the left increases
the mix in favor of the test clip Mix ratios
(filename.yuv).

C:\Video Prelnstalied_Sequences|cips|1520x Units: DMOS Vin: 0,633

The Full View Display
The Full View display enables you to display a source by itself in the display area.
= To display the Full View @

display, click the Full View

button.
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The Full View display shows only & Tektronix_POASOD

the selected source in the displa T e Sortacy, Frenwe 1
e

VO3T051 sty jooger_1260<720p_3mbs - 00

? ‘ |4. A [mc» b [pi) !%J O ramet0 2 lotaso
BEE woo. u%‘gﬁams O Tine 8 L
m  The VCR bar and frame SSemraTn ‘

selector are functional in the i o

Full View display. So, you can %

play a source clip or review it

one frame at a time.

15D Ci\VideoPreinstaled_Sequen

C:\Video'Prelnstalied_Sequences\idips|1520x1080p Units: DMOS Hin: 0.643 Max: 75.675 Overall: 57.728

To select which source is shown R/T/M Checkboxes

in Full view, use the R/T/M check

boxes next to the view buttons. e e

>soou] e

m  Select R to chose the G :E ;
Reference clip. Select T to
choose the Test clip. Select

M to choose the map.

< I >

|C: Wideo prelnstaled_Sequences|Velps\1520x1080p Units: DMOS Vin: 0,643 Wax: 75.675 Overal: 57.725

2256027
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PSNR Measurement

PSNR Measurement shows the difference between the reference sequences and test sequences by subtracting them. It
does not take into account the human vision model, so the result shows the absolute difference between the reference
and test sequences. PSNR is useful for identifying small errors that the human can not recognize. The highlighted
white areas of a PSNR map show the areas of greatest difference between the original and degraded image. This
measurement is useful at the beginning of the CODEC debugging process.

86

The PQA500 analyzer provides PSNR results for overall sequence and each frame. It also provides the PSNR map that
is used to find the location where there are differences. The brightness and contrast for the PSNR map can be controlled
from the Configure > Display Settings dialog. By adjusting the brightness and contrast you can make it easier to find
differences on the PSNR map when it appears there is little difference between the reference and test sequences.

1.

2.

3.

Click the Measure button.

Select the 020 PSNRdB
measurement from the
Configure Measure window.

In the Reference box, click
Browse.

Configure Measure

Measure | Temporal Sync || Spatial Alignment

Measures:

016 CIF from SD Broadcast DMOS ~ Edit

SD from HD Broadcast DMOS

017-A 5D from HD Broadcast DMOS

018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Model

020 PSNR dB

021 Removed Edges Percent

022 Added Edges Percent

023 Rotated Edges Percent v

nna P ol

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANS| T1.TR.74-2001.

Reference

Browse
Browse

[] Show Import/Export Setting

Cancel
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4. In the Open dialog box,
browse to the directory:
C:\Video\Prelnstalled_
Sequence\Vclips\1280x720p.

5. Select the file
V031051_Stripy_jog-
ger_1280x720p.yuv and
click Open.

6. In the Set Reference File
Format dialog, enter the
following values:

m Width: 1280
B Height: 720
m  Frame Rate: 30

= Sample Format: YCbCr
4:2:0 (Planar Only)

7. Click OK.

PQA500 Quick Start User Manual
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PX

v| QO F e E-

\c'031051_Siri|:|y_iogger_1260x?20|:|.yu\-'
V031051 _Stripy_jogger _1280x720p_3mbs. yuv

‘g File name:

|V031051_Strpy_iogger_1280¢720p yuv |

[ Cpen ]

Files of type:

| Media Files {*.avi;"yuv;"yyy:"rgb;"Iat) v |

[ Cancel ]

Set Reference File Format

Feference File Format

afidth [pal: Height [ps): Frame Fa
|1zan | g |?2n | @ |3n |
Frame Structure:
|N|:| Interlace L |
Sample Format;
| vCBCr 4:2:0 [Flanar Dnly] w |

Pz
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8. Inthe Test box, click Browse.

9. Select the file
V031051_Stripy_jog-
ger_1280x720p_3mbs.yuv
and click Open.

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attention Model
020 PSMR dB

021 Removed Edges Percent

022 Added Edges Percent = T
023 Rotated Edges Percent

024 DC Blocking Percent

025 Removed Edges Weighted PSMR dB
026 Added Edges Weigthed PSNR dB " Dual Ended

AT Mieaoso J Fdo VAT La_ J ACRIA IR —

|
m

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANSI T1.TR.74-2001.

Referance
|C:"-.‘u"lden"-.PreInstalled_Sequences"-.‘u"clips"-.1ZE»D)(?“ Browse ” Farmat ]

Test
| “ Browse ” Format l

[ Show Import/Export Setting

oK Cancel Apply Help

[

Look in: | £ 1280x720p ¥ 0@ E
VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
D \c'031051_511ipy_iogger_lzt'\'m:?mp_.'—‘mbs.yu\-'
Recent
Desktop
My Documents
My Computer
Qg File name: |V031051_Stripy _iogger_1280c720p _3mbsywy v| [ Open |
My Network Files of type: |Media Files {".avi: yuv:"yyy:"rgb;* Igt) V| [ Cancel ]
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10. In the Set Test File Format
dialog, enter the following

values:
= Width: 1280
B Height: 720

®  Frame Rate: 30

B Sample Format: YCbCr
4:2:0 (Planar Only)

11. Click OK.

12. Click OK in the Configure
Measure dialog box.

PQA500 Quick Start User Manual

Set Test File Format

Test File Farmat

Wfidth [pa): Height [px]: Frame Rate:

10 | % (70 | @ 30 | s
Frame Stucture:

|Nn:| Interlace L |

Sample Format;

Applications

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

016 CIF from 5D Broadcast DMOS
017 SD from HD Broadcast DMOS
017-A 50 from HD Broadcast DMOS
018 QCIF from CIF and QVGA DMOS
015 Stand-alone Attertion Maodel T
E =
021 Removed Edges Percent o
022 Added Edges Percent =
023 Rotated Edges Percent w Duz

(e W o Vol PO JRTRY PR L

B3
E

Measure Description:
Peak Signal To Moise Ratio: Root mean squared {ms) emor relative to
peak white 235 supporting ANSI T1.TR.74-2001.

Referance
| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ]| Format |

Test
| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

[ Show Import/Export Setting
[ oK

l [ Cancel Apph Help
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13. Click the Measure button to
begin the measurement.

When the measurement is
complete, the progress bar will
display Measure Complete and
display the elapsed time the
measurement required.

14. To view the results of the
measurement, click the
Review button.

i Tektronix - PQA500

Fie View Configure Execute Help
Wiew
B -

Feference:

et Measure: 006 HD Broadeast DMOS

Rurning Sync./Algment Assistant PSNF

051_Stripy_jogger_1280x720p_3mbs - Sync/]

veral: 0,000

e Tektronix - PQA500
Configwe Execute Hep
View

C: Viceo Prelnstaled_Sequences\idps|1920x1080p

Curient Measure: 020 PSNR dB
I

2256028

Measurement complete

/

Reference:

Iy
Meastre Complete, Elapsed Time: 00.02:15

51_Stripy_jogger_1280x720p_3mbs - 020 PS

Max: 41,690 Overal: 31,968
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When you select the Review
view, the existing display will
change to the one shown at
the right. To review results,

S \Prelnstaled_sequenc
you select them from the =iyl
Navigation pane. To select
a resullts file for review, the
directory that contains the
results file must be selectable
in the Navigation panel.
Since there are no directories
currently in the navigation

o --

< b

C:\Video|Prelnstaled_Sequences elips|1920x 1050p Units: d Min: 23,513

Configre  Execute  Help

\/lew

KRR SDI Qut frame of 0.0

Units

@ Frames O Tie

a frame 0.0

Max: 41630 Overal: 31.368

15. To add directory containing . )
measurement results to the & Tektronix - POAS00
navigation pane, select File >

° - ) View Cnnﬁgure Execute
Working Directories.

Warking Direct

|Ipdate Sequence List

"

Print... w_

Exit —

| = C

Directories dialog, select e . 2]
Add “wiorking Directories
e [ a | [ cancel |
[ Remaove ] [ Help ]
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17. From the Browse For Folder
dialog, navigate to the folder
that contains the video clips
you tested.

18. Select the folder that contains
the video clips and click OK.

When the Edit Working
Directories dialog is
displayed, you can see

the directory just added now
appears in the list of Working
Directories.

19. In the Edit Working
Directories dialog box,
click OK.

20. Click the + symbol next to
the folder for the directory
you just added to the working
directory list.

Browse For Folder

Choose a Directory

PIX

= 5 video

H 2 WINDOWS

Folder: 1280x720p

Make Mew Folder

= =) vdips

+ ) video_samples

A~
= |2 Preinstalled_Sequences
Sl=] 12507200 |
[Z) v031051_Stripy_jogger_1280x720p_3mbs-Results
v

# 2 DVD-RW Drive (D:)

OK H Cancel ]

Edit Working Directories

WwWorking Directories

C:h
C:AWideohPreinztalled_SequencesiWelipsh1280:720p

PIX

[ aa ]

[ Remove ]

i Tektronix - POA500

il Configure  Execute  Help
View

Capture

stalled_Sequenct
_Stripy_jogger_12
D Broadcast PQR
D Broadcast DMO
D Sports Broadca
20 PSAR dB.csv
35 1o Reference DCE
i () C:Wideo relnstaled_Sequenc

< >

WG b5 [ sprout b w00

Urits
G © @ Frames O Time 8 frame ot 0.0

C:\ideo\prenstaled_Sequences\icips\1280x7200\/03 1051 Stripy_jogger_1280x720p_3mbs Res

Wax 0.0
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21. Click the + symbol next to the
folder named after the test file
you selected.

When the folder expands, you
will see results files for all the
tests you have run using the
test video clip.

22. Select the results file labeled
020 PSNR dB.csv.

23. To review the results, adjust
the slider bar to change the
displayed frame. Note which
frame has the worst value,
and note the highlighted
region on the map.

PQAS500 Quick Start User Manual

i Tektronix - PQA500

1051_Stripy_Joager_Lz

002HD Braadeast POR
%) 005 HD Broadcast DHC
.] 013HD Sports Broadea

020 PSR dB.csv
035 No Reference DCE
£ C:Wideo Prelnstalied_Sequenc

C:\Video|Prelnstaled_Sequences elips|1920x 1050p

Applications

[E=1(E)

W031051_Skipy_jooger_1280x720p_3mbs - 02]
frame[ 10 % [of 455.0

Fie Vien Configre Exccute Help

[KIRTIR] I NI | SDI1 Qut

Units
@ Fames O Time 8

51_Stripy_jogger_1280x720p_3mbs - 020 PSj

Units: d& Min: 23,513 Max: 41630 Overal: 31.368

i Tektronix - PQA500
Fie View Confiure Execute Help

\/\ew

e
I 5hne |

o Prenstalied_Sequence
1051_Stripy_jogger_12

%) 002HD Broadcast POR
%] 006 HD Broadcast DMO
8§ 013HD Sports Broadca
%) 020 PSR ds.csv

& () C:\ideo Prelnstaled_Sequenc

1]
o WEE . | B o s
- ikl

) 035 No Reference DCE |

C: \Video\Preinstaled_Sequences\elips|1280x720p\03 1053 Stripy_jogger_1250x720p_3mbs Res

(E=TES)
WO31051_Strpy,_jogner_1260720p_3rs - 012
F [RIRTIE] TN 1 SDI Out frame 231.0 :‘D"‘Eﬁﬂ

frame

51 Strlpy_|ogger 1280x720p_3mbs - 020 PS]

Units: d& Max: 41650

Overall: 31.968
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DMOS Measurement

The DMOS (Differential Mean Opinion Score) measurement shows the difference between the reference and test
sequences taking the human vision model into consideration under ITU-R BT.500 conditions. This measurement
predicts the degree to which viewers perceive the difference between reference and test sequences (under the ITU-R
BT.500 conditions). This measurement is useful for evaluating the general performance of CODEC algorithms /
instruments. The perceptual difference map shows the location in the sequence where there are differences that can
be perceived by people. The DMOS measurement is useful for identifying what sequence and CODEC algorithm
combination impacts picture quality.

1. Click the Measure button. s e

quie Bxecute Hep

\/\?W

[TReden |

i s he Current Measures View 1in 0.0 Max 0.0 Avg 0.0

No measurement is currently tunring.

2. Select the 006 HD Broadcast
DMOS measurement from the
Configure Measure window. Measure | Temparal Sync | Spatial Aignmert

Configure Measure

3. In the Reference box, click Measurss:

Browse. 004 DCINEMA PGR ~

005 50 Broadcast DMOS

007 CIF and QVGA DMOS
008 D-CINEMA DMOS

CCS 5D Broadcast ADMOS

010 HD Broadcast ADMOS

011 CIF and GWGA ADMOS

012 5D Sports Bmadcaﬂt DI'v'IOS A

A1 1IN Ce cde Dommd e e 1 ADVRACN T

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT 500
interlaced CRT displays & typical viewer's human vision system at a
vigwing distance of 5.0 screen heights

Reference

[] Show Impart/Export Setting

Cancel
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4. In the Open dialog box,
browse to the directory:
C:\Video\Prelnstalled_
Sequence\Vclips\1280x720p.

5. Select the file
V031051_Stripy_jog-
ger_1280x720p.yuv and
click Open.

6. In the Set Reference File
Format dialog, enter the
following values:

m Width: 1280
B Height: 720
m  Frame Rate: 30

= Sample Format: YCbCr
4:2:0 (Planar Only)

7. Click OK.

PQA500 Quick Start User Manual
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PX

Look in: | £ 12807200 ¥ ©#% e @

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results
\c'031051_Siri|:|y_iogger_1260x?20|:|.yu\-'
V031051 _Stripy_jogger _1280x720p_3mbs. yuv

My Documents
My Computer
‘g File name: |V031051_Strpy_iogger_1280¢720p yuv v [ oeen ]
My MNetwork Files of type: |Media Files {*avi;” yuv:"yyy:"rgb:"lgt;” xovid) v| [ Cancel ]

Set Reference File Format

Help

Reference File Format
afidth [pal: Height [ps): Frame Fate:
|1zan | g |?2n | @ |3n | fps

Frame Structure:

|N|:| Interlace L |

Sample Format;

| vCBCr 4:2:0 [Flanar Dnly] w |
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8. Inthe Test box, click Browse.

9. Select the file
V031051_Stripy_jog-
ger_1280x720p_3mbs.yuv
and click Open.

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

004 D-CINEMA PQR S Edit
005 SD Broadcast DMOS N
007 CIF and QVGA DMOS =
008 D-CINEMA DMOS -
009 5D Broadcast ADMOS
010 HD Broadcast ADMOS T I
011 CIF and QVWGA ADMOS =ldis Sl
012 50 Sports Broadcast ADMOS w Dual End

AR IR S P dom o ARRASS

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a
wiewing distance of 5.0 screen heights

Referance
|C:"-.‘u"lden"-.PreInstalled_Sequences"-.‘u"clips"-.1ZE»D)(?“ Browse ” Farmat ]

Test
|| “ Browse ” Format l

[ Show Import/Export Setting

oK Cancel Apply Help

[

¥ 0@ E

Look in: | £ 1280x720p

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results

VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
\c'031051_511ipy_iogger_lzt'\'m:?mp_.'—‘mbs.yu\-'

@ iCT

Desktop

My Documents

File name: [v031051_Stripy iogger_1280c720p _3mbsyuv | [ Open

@

l

My Network Files of type: | Media Files {*.avi:"yuv:”yyy:"rgb:"Igt) v |

[ Cancel ]

PQA500 Quick Start User Manual




10. In the Set Test File Format
dialog, enter the following

values:
= Width: 1280
B Height: 720

®  Frame Rate: 30

B Sample Format: YCbCr
4:2:0 (Planar Only)

11. Click OK.

12. Click OK in the Configure
Measure dialog box.

PQA500 Quick Start User Manual

Applications

Set Test File Format

Test File Farmat

Wfidth [pa): Height [px]: Frame Rate:

10 | % (70 | @ 30 | s
Frame Stucture:

|Nn:| Interlace L |

Sample Format;

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

004 D-CINEMA PQR S Edit
005 SD Broadcast DMOS N
007 CIF and QVGA DMOS =
008 D-CINEMA DMOS

009 5D Broadcast ADMOS
010 HD Broadcast ADMOS i
011 CIF and QVWGA ADMOS
012 50 Sports Broadcast ADMOS w Dual Ended

AR IR S P dom o ARRASS

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a
wiewing distance of 5.0 screen heights

Referance
| CWideo'\Prelnstalled_Sequences'Vclips 12807

[ Browse ” Format ]

Test
| CVideo'Prelnstalled_SequencesVlips' 12807

I Browse ” Fomat l

[ Show Import/Export Setting
[ QK l [ Cancel Apph Help
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13. Click the Measure button to
begin the measurement.

When the measurement is
complete, the progress bar will
display Measure Complete
and display the elapsed time
the measurement required.

i Tektronix - PQAS00
Fle View Configure Execute Help
View Curent Measure: 006 HD Biadeast DMOS

= No measurement is currently tunring,

051_Stripy_jogger_1280x720p_3mbs - Sync/

Fnaiiing

i Tektronix - PQA500
Fie Vien Configre Execute Help

View Cutent Weasue: 013 HD Sports Bioadzast ADMIS
|
EHEES Review M

lled_Sequence
Video Prelnstaled_Sequenc

Measure Complete, Elapsed Time: 00:2652

<

Resuts saved, Units: DMOS. Win: 0,447 Max: 75,635 Overall: 58,635

PQA500 Quick Start User Manual
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14. To view the resuls of the

Fie View Configre Exccute Help

measurement, click the =

Review button WG D [} spiout e w00
. Units.
@ Frames O Time a frame ol 0.0

e FPrenstalled_sequenct
Prelnstaled_Sequen:

1

< >
C:\WideolPrelnstalled_Sequences\Vcips\1520x1080p Units: DMOS. Vin: 0461 Max: 75.506 Overall: 57.153

If you performed the
. . . Fie View Configure Execute Help

that the results for this A e :
measurement now appear ) S“;‘f:;gi:f‘iaﬁ
above the previous results. (If

the results do not appear in s@cy
the Navigation panel, select
File > Update Sequence
List.)

15. To review the measurement — '
reSUltS, CliCk the 006 HD ripy_jogger_1280x720p_3mbs - 006 HD Broad
Broadcast DMOS.csv
results file.

C:\WideolPrelnstalled_Sequences\Vcips\1520x1080p Units: DMOS. Vin: 0461 Max: 75.506 Overall: 57.153

PQAS500 Quick Start User Manual 99
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16. To review the results, adjust & Tektrontx-POA50D LB
the slider bar to change the — : e
. a4 lnm DT SDI Out hame|378 % |of 485.0
displayed frame. Note the sl D -
different pattern in the results

Units.
compared to the PSNR S o eeianron

8 frame

@ Frames O Tine
D Broadcast DMO

measurement.

SR dB.csv
(o Reference DCE
Wideo PreInstalled_Sequenc

Ct\ideo\Prelnstalled_Sequences\Vcips\1920x1080p Units: DMOS. Min: 0,961 Max: 75,506 Overall: 57.153

Artifact Weighted DMOS Measurement

Blurring, Ringing/Mosquito Noise, and Blockiness are well known artifacts caused by CODEC processing. It can
be useful to a designer to know individual DMOS scores for each type of artifact. The artifact-weighted DMOS
measurement provides the DMOS score for each artifact type and thus, indicating to the CODEC designer ways
to optimize the algorithm.

For example, if the result from the DMOS score and the Blurring weighted DMOS score are similar, it means the
DMOS result was mainly caused by Blurring.

1. Click the Measure button. e

Fle View Configure Execute Help
View

B
Ne measurement is currently rnning.
v

This is the Current Measures View
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2. Select the 006 HD Broadcast
DMOS measurement from the
Configure Measure window.

3. In the Reference box, click
Browse.

4. In the Open dialog box,
browse to the directory:
C:\Video\Prelnstalled_

Sequence\Vclips\1280x720p.

5. Select the file
V031051_Stripy_jog-
ger_1280x720p.yuv and
click Open.

PQA500 Quick Start User Manual

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

004 D-CINEMA PQR S Edit
005 SD Broadcast DMOS N
007 CIF and QVGA DMOS =
008 D-CINEMA DMOS [
009 5D Broadcast ADMOS =
010 HD Broadcast ADMOS
011 CIF and QVWGA ADMOS
012 50 Sports Broadcast ADMOS w Dual Ended

AR IR S P dom o ARRASS

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a
wiewing distance of 5.0 screen heights

Referance
| “ Browse ” Format ]

Test
| “ Browse ” Format l

[ Show Import/Export Setting

QK Cancel Apph Help

v| QO F e E-

Look in: | £ 1280x720p

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results
D \c'031051_Siri|:|y_iogger_1260x?20|:|.yu\-'
Recent VD3105l_Sh'ipy_iogger_l280x?20p_3mbs.yuv

©

Desktop

®

My Documents

@

=
I}
o
3
=)
I
a

=

File name: |V031051_Strpy_iogger_1280¢720p yuv v

Cpen

My Network Files of type:

|Media Files {*avi;"yuv:"yyy:"rgb;" Igt;" xvid) v|

[ Cancel ]

Applications

PX
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6. In the Set Reference File
Format dialog, enter the
following values:

= Width: 1280
®  Height: 720
® Frame Rate: 30

®  Sample Format: YCbCr
4:2:0 (Planar Only)

7. Click OK.

8. Inthe Test box, click Browse.

Set Reference File Format

Reference File Format

Width [px]: Height [px]: Frame Fate:

|1zsn | b |?2n | @ |3n | fps
Hel

Frame Structure:

|N|:| Interlace w |

Sample Format;

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

Mezsures:

004 D-CINEMA PQR

005 50 Broadcast DMOS

006 HD Broadcast DMOS

007 CIF and QVGA DMOS

008 D-CINEMA DMOS

009 50 Broadcast ADMOS

010 HD Broadcast ADMOS

011 CIF and GVGA ADMOS

012 5D Spors Broadcast ADMOS

N9 11D Pt Dloemdmmed ADVRACD

| >
m

A ual Ended

Measure Description:

vigwing distance of 5.0 screen heights

Reference

Perceptual Difference Map & DMOS Prediction: Simulated BT 500
interlaced CRT displays & typical viewer's human vision system at a

| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

Test

“ Browse ” Format ]

[] Show Impart/Export Setting

QK Cancel

PQA500 Quick Start User Manual



9. Select the file
V031051_Stripy_jog-
ger_1280x720p_3mbs.yuv
and click Open.

10. In the Set Test File Format
dialog, enter the following

values:
m  Width: 1280
B Height: 720

m  Frame Rate: 30

= Sample Format: YCbCr
4:2:0 (Planar Only)

11. Click OK.

PQA500 Quick Start User Manual

RIX)
v| ) ? s ,

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results

Look in: | £ 1280x720p

VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
\c'031051_511ipy_iogger_lzt'\'m:?mp_.'—‘mbs.yu\-'

@ iCT

Desktop

®

My Documents

@

=

File name: [V031051_Stripy _iogger_1280c720p_3mbsyuv | [ _Open |

My Network Files of type:

|Media Files {*avi;™yuv:"yyy;"rgb;" Igt} v| [ Cancel ]

Set Test File Format

Test File Format
afidth [pal: Height [ps): Frame Fate:

|1zan | g |?2n | @ |3n | fps

Hel

Frame Structure:
|N|:| Interlace L |

Sample Format;

[*ChC: 4:2:0 (Planar Only] v|

Applications
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12. Click OK in the Configure
Measure dialog box.

13. Click the Measure button to
begin the measurement.

Configure Measure

Measurs |Tem|:ucurcl| Sync || Spatial Alignment

Measures:

004 D-CINEMA PQR

005 SD Broadcast DMOS

007 CIF and QVGA DMOS

008 D-CINEMA DMOS

005 SD Broadcast ADMOS

010 HD Broadcast ADMOS

011 CIF and QWGA ADMOS

012 5D Sports Broadcast ADMOS

AR IR S P dom o ARRASS

b

Measure Description:

wiewing distance of 5.0 screen heights

Referance

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a

|C:"-."v"lden"-.PreInstalled_Sequences"-—."«-‘blips"-.128&(? | [ Browse ] [ Farmat ]

Test

|C:"-."v'iden"-.PreInstalled_Sequences"-."\-"clips"-.128&(? | I Eromwse l l Fommat l

[ Show Import/Export Setting
[ QK l [ Cancel

& Tekironix - POAS00

Curent Measure; 006 HD Braadoast DMOS

Reference:

Finaliing

051_Stripy_jogger_1280x720p_3mbs - Syncl|

EEX

No measurement is currently tunring.

PQA500 Quick Start User Manual



14,

15.

16.

When the measurement is
complete, the progress bar will
display Measure Complete
and display the elapsed time
the measurement required.

To view the results of the
measurement, click the
Review button.

In the main application
window, click the Review
button.

If you performed the one of
the previous applications, you
will see that the results for this
measurement now appears
with the previous results. (If
the results do not appear in
the Navigation panel, select
File > Update Sequence
List.)

If you have not performed
any of the previous
measurements, you will need
to add the directory containing
the measurement results

to the Navigation pane.

(See page 74, Selecting
Measurement Results for
Display.)

Click the + symbol next to the
C:\Video\Prelnstalled_
Sequence\Vclips\1280x720p
folder.

PQAS500 Quick Start User Manual

Applications

Configre  Execute  Help
View Current Measure: 013 HD Sports Brosdcast ADMOS
I

.

Measure Complete, Elapsed Time: 00:2652
Reference:

reinstaled_sequenc:
Prelnstalled_Sequenc

<
Resulis saved,

Max: 75.635

Units: DMOS. Vin: 0447 Overall: 53.635

2 Tektronix - POAS00
il Configure  Execute  Help

View

WG b5 [ sprout b w00
1]
éﬁ?? @ gsnames O Time a

ideo Frenstalled_sequence
=) Stripy_jogger_12
D Broadazst PQR.
0 Broadeast MO
D Sports Broadca
SR 08 co
35 No Reference DCE
® (3 C:Wideo Prelnstalied_Sequen

< >

C:\Video Preinstaled_Sequences \Velps\1230x7200\/03 1053 _Siripy_jogger_1280x720p_3mbs-Res Max 0.0
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17. Click the + symbol next to the 5 y
V031051_Stripy_jogger_ —

031 0571_strpy_joager_1 2804720p_3mbs - 00E

1280x720p_3mbs-Results RN T SDI Out| N; frame |10 3 |of 4850

@ o
When the folder expands, you '
will see results files for all the
tests you have run using the 5
test video clip. <8 et ey

18. Click on the results file
labeled 006 HD Broadcast
DMOS.csv.

ripy_jogger_1280x720p_3mbs - 006 HD Broad

C:\ideo\prenstaled_Sequences\iclips\1280x7200 V03105 1_Stripy_jogger_1280x720p_3mbs-Ret

If you get a similar artifact DMOS result as you do with the DMOS measurement, it means that the majority of the DMOS
result is due to artifacts measured by the artifact DMOS measurement. Thus, you might be able to improve the DMOS
result by altering your algorithm to reduce the artifacts measured by the artifact DMOS measurement.

Attention Weighted DMOS Measurement

The attention weighted DMOS measurement provides a DMOS result with weighting apportioned by probable areas in
the sequences on which the human eye is focusing. This measurement provides information that enables a designer to
optimize a CODEC for a specific application, such as a Sports program. Knowing which areas of sequences get the
most attention from viewers enables the designer allocate to bit resources for the more important objects in the scene.

1. Click the Measure button.
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4,

Select the 013 HD Sports
Broadcast ADMOS
measurement from the
Configure Measure window.

In the Reference box, click
Browse.

In the Open dialog box,
browse to the directory:
C:\Video\Preinstalled_

Sequence\Vclips\1280x720p.

Select the file
V031051_Stripy_jog-
ger_1280x720p.yuv and
click Open.

PQA500 Quick Start User Manual

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

008 D-CINEMA DMOS

005 SD Broadcast ADMOS
010 HD Broadcast ADMOS Add
011 CIF and QWGA ADMOS
012 50 Sports Broadcast ADMOS D I

[

013 HD Sports Broadcast ADMOS
014 50 Talking Head Broadcast ADMOS L
015 50 OVD from D-Cinema Ref DMOS Spatial Ali -
016 CIF from SD Broadcast DMOS w Dual Ended

AT CP e LI Foo— do o x PVRASE

Measure Description:

Attention Weighted Difference Mean Opinion Score {(ADMOS) Prediction:
Simulated displays & human vision system at a BT.500 viewing conditions
w/ motion attention emphasis. Generally best prediction accuracy, but

slower.

Referance

| “ Browse] Forma
Test

| “ Bn:uwsel Forma

[ Show Import/Export Setting

QK Cancel Apph Help

Look in: | £ 1280x720p

v| QO F e E-

PX

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results
/| v031051_Stripy_jogger_1280x720p.yuv

V031051 _Stripy_jogger _1280x720p_3mbs. yuv

=

Recent

©

Desktop

®

My Documents

@

=
I}
o
3
=)
I
a

=

File name: |V031051_Strpy_iogger_1280¢720p yuv |

[ Cpen ]

My MNetwork Files of type: | Media Files (".avi;"yuv;"yyy."rgb;” gt xvid)  » |

[ Cancel ]

Applications
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6. In the Set Reference File
Format dialog, enter the
following values:

= Width: 1280
®  Height: 720
® Frame Rate: 30

®  Sample Format: YCbCr
4:2:0 (Planar Only)

7. Click OK.

8. Inthe Test box, click Browse.

Set Reference File Format

R eference File Format
Width [px]: Height [px]: Frame Fate:

Carnicel
|1zsn | b |?2n | @ |3n | fps
Frame Structure:
|N|:| Interace Lv |
Sample Format;

2.0 [Planar Ornily] " |

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

Mezsures:

008 D-CINEMA DMOS

009 50 Broadcast ADMOS
010 HD Broadcast ADMOS
011 CIF and GVGA ADMOS
012 SD Sports Broadcast ADMOS B [

[>

013 HD Sports Broadcast ADMOS
014 5D Talking Head Broadcast ADMOS o
015 50 DVD from D-Cinema Ref DMOS Spatial Ali =ingie

016 CIF from 5D Broadcast DMOS o Dual Ended

N7 O Lo 11D Dee e e md TVRACNC

Measure Description:

Attertion Weighted Difference Mean Opinion Score (ADMOS) Prediction:
Simulated displays & human vision system at a BT.500 viewing conditions
w/ motion attention emphasis. Generally best prediction accuracy, but
slower,

Reference
| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

Test
| “ Browse ] Format

[] Show Impart/Export Setting

Ok Cancel Apph Help

PQA500 Quick Start User Manual




9. Select the file
V031051_Stripy_jog-
ger_1280x720p_3mbs.yuv
and click Open.

10. In the Set Test File Format
dialog, enter the following

values:
m  Width: 1280
B Height: 720

m  Frame Rate: 30

= Sample Format: YCbCr
4:2:0 (Planar Only)

11. Click OK.

PQA500 Quick Start User Manual

RIX)
v| ) ? s ,

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results

Look in: | £ 1280x720p

VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
\c'031051_511ipy_iogger_lzt'\'m:?mp_.'—‘mbs.yu\-'

@ iCT

Desktop

®

My Documents

@

=

File name: [V031051_Stripy _iogger_1280c720p_3mbsyuv | [ _Open |

My Network Files of type:

|Media Files {*avi;™yuv:"yyy;"rgb;" Igt} v| [ Cancel ]

Set Test File Format

Test File Format
afidth [pal: Height [ps): Frame Fate:

|1zan | g |?2n | @ |3n | fps

Hel

Frame Structure:
|N|:| Interlace L |

Sample Format;

[*ChC: 4:2:0 (Planar Only] v|

Applications
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12. Click OK in the Configure
Measure dialog box.

13. Click the Measure button to
begin the measurement.

Configure Measure

Measurs |Tem|:ucurcl| Sync || Spatial Alignment

Measures:

008 D-CINEMA DMOS

005 S0 Broadeast ADMOS

010 HD Broadcast ADMOS

011 CIF and QWGA ADMOS

012 S0 Sports Broadcast ADMOS

014 5D Talking Head Broadcast ADMOS

015 5D DVD from D-Cinema Ref DMOS Spatial Ali
016 CIF from 5D Broadcast DMOS

AT CP e LI Foo— do o x PVRASE

b

Measure Description:

slower.

Referance

Attention Weighted Difference Mean Opinion Score {(ADMOS) Prediction:
=

Simulated displays & human vision system at a BT 500
w/ motion attention emphasis. Generally best prediction accuracy, but

viewing conditions

|C:"-."v"lden"-.PreInstalled_Sequences"-—."«-‘blips"-.128&(? | [ Browse ] [ Farmat ]

Test

|C:"-."v'iden"-.PreInstalled_Sequences"-."\-"clips"-.128&(? | l Browse l l Format l

[ Show Import/Export Setting
[ ok

l [ Cancel

& Tektronix - POAS00

Reference:

051_Stripy_jogger_1280x720p_3mbs - Syncl|

Vien Cutent Measure: Copy of 013 HD Sparts Broadzast ADNMOS

EEX

No measurement is currently tunring.

1in 0.0 Max 0.0 Avg 0.0
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15.

When the measurement is
complete, the progress bar will
display Measure Complete
and display the elapsed time
the measurement required.

In the main application
window, click the Review
button.

If you performed the one of
the previous applications, you
will see that the results for this
measurement now appears
with the previous results. (If
the results do not appear in
the Navigation panel, select
File > Update Sequence
List.)

If you have not performed
any of the previous
measurements, you will need
to add the directory containing
the measurement results

to the Navigation pane.

(See page 74, Selecting
Measurement Results for
Display.)

Click the + symbol next to
the folder for the directory
you just added to the working
directory list.

PQAS500 Quick Start User Manual

Applications

Configre  Execute  Help
View Current Measure: 013 HD Sports Brosdcast ADMOS
I

.

Measure Complete, Elapsed Time: 00:2652
Reference:

reinstaled_sequenc:
Prelnstalled_Sequenc

<

Resulis saved,

Max: 75.635 Overall: 53.635

Units: DMOS. Vin: 0447

2 Tektronix - POAS00
il Configure  Execute  Help

View

WG b5 [ sprout b w00
1]
e @ gsnames O Time 8

Capture

ideo Frenstalled_sequence
=) Stripy_jogger_12
D Broadazst PQR.
0 Broadeast MO
D Sports Broadca
SR 08 co
35 No Reference DCE
® (3 C:Wideo Prelnstalied_Sequen

< >

C:\Video Preinstaled_Sequences \Velps\1230x7200\/03 1053 _Siripy_jogger_1280x720p_3mbs-Res Max 0.0

1M
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16. Click the + symbol next to the
folder named after the test file

031 051_stipy_jogger_1280x720p_dmbs - 01

o[ [I[mEy b [ }SDIOout - teme[10 Slofeaen

you selected. Sl

When the folder expands, you
will see results files for all the
tests you have run using the
test video clip.

17. Select the results file labeled
013 HD Sports Broadcast
ADMOS.csv.

jogger_1280x720p_3mbs - 013 HD Sports Br,

C: \ideo Preinstalled_Sequences\Velps\1280x720p\V03 105 1_Stripy_jogaer_1280x720p_3mbs-Res Units: DMOS. Min: 0,447 Max: 75,636 Overall: 58,635

If you see a different trend for the DMOS result, it means the contents contains an area which attracts higher attention
from the viewer. You might consider optimizing the algorithm in ways to reduce human eye attention.

Artifacts Measurement with No Reference

An artifacts measurement with reference provides a more accurate picture quality measurement (with respect to human
perception) than an artifact measurement with no reference. The reason for this is that the measurement system cannot
determine if the artifacts in the picture are caused intentionally by the creator or by unexpected system behavior.
Nonetheless, an artifacts measurement with no reference is still a valuable measurement tool. An artifact measurement
with no reference will measure well-known digital compression artifacts in a picture sequence. This measurement is
useful for monitoring a broadcast system where there is no expectation of a reference sequence as there would be

in a camera evaluation.

Artifact detection reports a variety of different changes to the edges of an image:
= Lost Edges or Blurring

®  Added Edges or Ringing/Mosquito Noise

= Rotated Edges (Vertical and Horizontal) or Edge Blockiness

B | oss of Edges Within an Image Block or DC Blockiness

The No Reference DC Blockiness Percent measurement measures artifacts in a sequence and is used when there is no
reference sequence. This measurement is useful for sample monitoring of a broadcast.
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1. Click the Measure button.

2. Select the 035 No Reference
DC Blockiness Percent
measurement from the
Configure Measure window.

3. Inthe Test box, click Browse.

PQAS500 Quick Start User Manual

i Tektronix - PQA500

Fle View Configure Execute Help

View
Measme (e ) -

No measurement is currently tunring,

This is the Current Measures View 1in 0.0

Wax 0.0

Applications

Configure Measure

Measure | Temporal Sync | Spatial Alignment

Measures:

027 Rotated Edges Weighted FSMNR dB ~

022 DC Blocking Weighted PSNR dB

025 Arifact Annoyance Weighted PSNR dB

020 50 DV from D-Cinema Artfact Weighted P5I

031 CIF from SD Broadcast Atifact Weighted PSN
032 5D from HD Broadcast Atifact Weighted PSN

233 QCIF from CIF and QVGA Atifact Weighted P!

034 Attertion Weighted PSWNR dB
035 No Reference DC Blockiness Percent

Measure Description:
PSNR due to reduction in non-DC component of image process

Browse

[ Show Import/Export Setting

Cancel

blocks

13
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4. In the Open dialog box,
browse to the directory:
C:\Video\Preinstalled_
Sequence\Vclips\1280x720p.

5. Select the file
V031051_Stripy_jog-
ger_1280x720p_3mbs.yuv
and click Open.

6. Inthe Set Test File Format
dialog, enter the following
values:

= Width: 1280
= Height: 720
® Frame Rate: 30

®  Sample Format: YCbCr
4:2:0 (Planar Only)

7. Click OK.

PX

Look in: | £ 1280x720p

v| QO F e E-

IC5)¥031051_Stripy_jogger_1280x720p_3mbs-Results
D VD3105l_Sh'ipy_iogger_IZBDX?ZDp.yuv
Recent =]\ v031051_Stripy_jogger_1280x720p_3mbs. yuv
Desktop
My Documents
My Computer
e File name: |V031051_Stripy _iogger_1280c720p _3mbsywy v| [ Open |
My Network Files of type: |Media Files {".avi: yuv:"yyy:"rgb;* Igt) V| [ Cancel ]

Set Test File Format

Teszt File Format
Width [pe]: Height [px]: Frame Ra
|1zan | % |?2n | @ |3n |
Frame Structure:
|N|:| Interlace w |
Sample Format:
vl

pz

PQA500 Quick Start User Manual



8. Click OK in the Configure
Measure dialog box.

9. Click the Measure button to
begin the measurement.

PQAS500 Quick Start User Manual
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Configure Measure
Measure | Temporal Sync | Spatial Alignment

Measures:
027 Raotated Edges Weighted PSNR dB A -
028 DC Blocking Weighted PSNR dB m
025 Atfact Annoyance Weighted PSNR dB -
030 5D DVD from D-Cinema Artifact Weighted P5I m
031 CIF from SD Broadcast Atifact Weighted PSN

032 5D from HD Broadcast Atifact Weighted PSN
033 QCIF from CIF and QVGA Arifact Weighted P!

D34 Attertion Weighted PSNR dB
035 No Reference DC Blockiness Percent w

Measure Description:
Blockiness estimated measurement, cropped via View Model.

Referance

Test

CVideo'Prelnstalled_SequencesVlips' 12807

[ Show Import/Export Setting
[ QK l [ Cancel

i Tektronix - PQAS00
Fle View Configure Execute Help
View Curent Measure: 035 No Reference DC Blockiness Fercent

(o) BE

Prenstalled_sequenct

Funing Syne /Aligment Assistant PSNR,

051_Stripy_jogger_1280x720p_3mbs - Sync/

<
[Sending Commands

15
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When the measurement is
complete, the progress bar will
display Measure Complete
and display the elapsed time
the measurement required.

10. In the main application

1"

window, click the Review
button.

If you performed the one of
the previous applications, you
will see that the results for this
measurement now appears
with the previous results. (If
the results do not appear in
the Navigation panel, select
File > Update Sequence
List.)

If you have not performed
any of the previous
measurements, you will need
to add the directory containing
the measurement results

to the Navigation pane.

(See page 74, Selecting
Measurement Results for
Display.)

. Click the + symbol next to the

C:\Video\Prelnstalled_
Sequence\Vclips\1280x720p
folder.

s Tektronix - PQA500

Configure  Execute Help
Vigw

Current Measure: 035 Na Reference DC Blockiness Percent

Measure Complete, Elapsed Time: 00:07:13

Preinstalled_Sequence
jideo PreTnstalled_Sequenc

lger_1280x720p_3mbs - 035 No Reference D

< >

Resuits saved,

i Tektronix - PQAS00
fiew Configure Execute Help
View

Lie IR s SDI Out frame of 0.0
Urits
c:nj;?‘; @ @ Frames O Time 8 frame. o 0.0
[= 0 Ci\Vides Preinstalled_Sequenct

idea Prenstalied_sequenci
Stripy_jogger_12
o iD Broadcast PQR
%) 006 HD Broadcast DMO
D Sports Broadca
SNR dB.csv
o Reference DCE
# () C:\WideoPrelnstalied_Sequenc

< >

c:\) |_SequencesValps |1

720p\V031051. Stripy_jogger_1280x720p_3mbs Res Max 0.0

PQA500 Quick Start User Manual



12. Click the + symbol next to the
V031051_Stripy_jogger_
1280x720p_3mmbs-
Results.

When the folder expands, you
will see results files for all the
tests you have run using the
test video clip.

13. Click on the results file
labeled 035 No Reference
DC Blockiness Percent.csv.

14. To display a graph of the
measurement results, click on

|"""| (the graph button).

PQAS500 Quick Start User Manual
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i Tektronix - PQA500

Fie Vien Configre Exccute Help

View

IRTIR NN I SDI Out O w10

Units

@ Fames O Time 8

106 HD Broadeast DMG
13 HD Sports Broadca,

idea prelnstalied_sequenc

lger_1280x720p_3mbs - 035 No Reference DQ

< >

c:\ _Sequences\/cips\1;

& Tektronix - POAS00 [BG=1[ES]

Fie Vien Configre Exccute Help
WO31051_Shipy._jooger_1280<720p_3mbs - 03]

View
GO mED D [ soiow T 10 2 elaemo

Units
@ Frames O Tie 8 frame

p\V03105 1_Stripy_jogger_1230x720p_3mbs-Res

Frame: 236.48
e i Value: 98.16
roadcast DM 2
13 HD Sports Broadca lIMAG.‘]
20 PSR .o YMAG: 1
135 No Reference DC E
Prelnstalled_Sequenc

389.00 437.50 &

340.50

49.50 98.00 146.50 195.00 243.50 292.00

NEEE@

Frame Value Seg Value Color
V)

[FShow Labels [ Show Grids

Enable Sequence - Measure Name Measurement Unit
™

V031051 _Stripy_jogger_1280x720p_3mbs - 035 No Reference DC Blockiness 11661 12,474

< >

Units: % Maximum Blc Min: 3.036 Max: 25.163 Overall: 12.474

C:\Video|Prelnstaled_Sequences elips|1920x 1050p
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15. Expand the horizontal scale
of the display by clicking on

16. To view the Event Log for the

18

(the horizontal expand

button).

measurement, click on
(the Event Log button).

<

Tektronix - PQA500
Fle View Configurs Execute Help
View

002 HD Broadeast POR

EIBIX

= YO31051_Shripy_jogoer_1280720p_3mbs - 03|
QA [ITm[eay [ib[p1) |} SDIOut N; flame[10 % lof 485.0
Units
@ Frames (O Time

Frame: 269.52

005 HD Broadcast DMO
7] 013 HD sports Broadca

020 PSIR dB.csv
035 No Reference BCE

relnstalied_Sequenc

10.00 7|

135.00 204.70 214.40

224.10 233.80 243.50 253.20 262.80 272.60 282.30

Enable Sequence - Measure Name Measurement  Unit

V031051_Stripy_jogger_1280x720p_3mbs - 035 No Reference DC Blockiness ~ 11.224 12,474

N EE

Frame Yalue  Seq Value Color

Show Grids

SR

>

C:\Video\preinstaled_Sequences\Vclps|1920x 1080

Units: % Maximom Blc Min: 3,036 Max: 25,168 Overall: 12.474

Fie View

e PQAS00

Configure  Execute Help

EBEX

WO31051_Shipy_jeager_12804720p_3mbs - 03]

Vigw

Review

Qa«[ITm[ia» (b2 [} SDIOut 0 flams[10 % lof 485.0
@ Units
@ Frames O Time 8 frame

Video Preinstalled_Sequence
1051_Stripy_jogger_12
002 HD Broadcast PQR.
5 006 HD Broadcest DMO
3 013 HD Sports Brosdca
2] 020 PSR cB.cov

3] 035 No Reference DCE
123 €:Wideo Prelnstalled_Sequenc

< >

C:\Video|Prelnstaled_Sequences elips|1920x 1050p

04/24/2009 14:37:53 - ~
04/24/2009 14:37:53 - PQA500 Event Log Started: Friday. April 24, 2009 02:37:53 PM

04/24/2009 14:37:53 -
04/24/2009 14:37:53 - Measure: Syncf
04424§2009 14:37:53 - File: c:!
1280x720p.yuv

04/24/2009 14:37:53 - Test File:
3mbs.yuv

04/24/2009 14:37:53 - Initializing
04/24/2009 14:37:53 - Sending Commands
04/24/2009 14:39:42 - Initializing
04/24/2009 14:39:42 - Sending Commands
04/24/2009 14:39:55 - Initializing
04/24/2009 14:39:55 - Sending Commands
04/24/2009 14:40:04 - Initializing
04/24/2009 14:40:04 - Sending Commands
04/24/2009 14:40:16 - Initializing
04/24/2009 14:40:16 - Sending Commands
04/24/2009 14:40:39 - Initializing
04/24/2009 14:40:39 - Sending Commands
04/24/2009 14:49:14 - Initializing
04/24/2009 14:49:14 - Sending Commands
04/24/2009 14:51:20 - Initializing
04/24/2009 14:51:20 - Sending Commands
04/24/2009 14:51:41 - Warning: Begin
threshold of 20.00.

04/24/2009 14:51:42 - End Limit Warning - Frame: 25.0 Duration: 1.0.

04/24/2009 14:52:01 - Warning: Begin Limit Warning - Measurement value of 20.886105 at frame 46.0 exceeds warning
threshold of 20.00.

04/24/2009 14:52:02 - End Limit Warnin
04/24/2009 14:52:07 - Warning: Begin
threshold of 20.00.

04/24/2009 14:52:08 - End Limit Warning - Frame: 54.0 Duration: 2.0.

04/24/2009 14:52:28 - Warning: Begin Limit Warning - Measurement value of 22.276993 at frame 76.0 exceeds warning
threshold of 20.00.
04/24/2009 14:52:29 - End Li
04/24/2009 14:52:35 - Warning: Begin
threshold of 20.00.

[1260x720pv031051_stripy_jogger_

lips1280x720p\v031051_stripy_jogger_1280x720p_

it Warning - Measurement value of 20.894915 at frame 24.0 exceeds warning

rame: 47.0 Duration: 1.0.
Warning - Measurement value of 21.071987 at frame 52.0 exceeds warning

it Warning - Frame: 77.0 Duration: 1.0.
Limit Warning - Measurement value of 20.192513 at frame 84.0 exceeds warning

Units: % Maximum Blc Min: 3.036 Max: 25.163 Overall: 12.474
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Automated Measurements Using XML Scripting

The PQA500 analyzer contains two Dual-Core Intel® Xeon® processors. In normal operation, PQA500 application
software utilizes only one core at a time. However, using the PQA500 analyzer XML scripting capability, you can run a
measurement sequence on each of the four cores simultaneously. You do this by running the software from a command
line. When run in this way, the normal Windows application interface is not launched, but you will get a status readout
in the command prompt while the measurement is running. Using the XML scripting capability maximizes system
performance when you need to perform multiple measurements. You can run up to four measurements at once.

There are two ways to create an XML script. The simplest way is to export a measurement to a script from the Configure
Measure window. Alternatively, you can edit an XML script file to specify the measurement to be made, the reference
and test files, and any other parameters necessary to execute the test.

Exporting an XML Script
To export an XML script:

1. Click the Measure button.
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2. Configure a measure as you
want to run it.

Select a measure and
specify all measurement
characteristics (when you
are not using a predefined
measure). Specify the
Reference and Test files as
required.

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

D00 View Video

001 SD Broadcast POR
002 HD Broadcast POR
003 CIF and QWGA PQR
004 D-CINEMA PQR

005 SD Broadcast DMOS
007 CIF and QVGA DMOS
008 D-CINEMA DMOS

AR OF Poo o do oo ARRAAS

|

b

Measure Description:

wiewing distance of 5.0 screen heights

Referance

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a

|C:"-.‘u"lden"-.PreInstalled_Sequences"-.‘u"clips"-.1ZE»D)(?“ Browse ” Farmat ]

Test

| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

[ Show Import/Export Setting
[ ok

l [ Cancel
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3. Select the Show
Import/Export Setting
check box.

This displays two additional
text entry boxes. One text
entry box is used to specify
a script to import and the
other text entry box is used
to specify the file name of an
exported script.

PQA500 Quick Start User Manual

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

D00 View Video

001 SD Broadcast POR
002 HD Broadcast PGR = Add
003 CIF and QWGA PQR
004 D-CINEMA PQR R
005 SD Broadcast DMOS
=
007 CIF and QVGA DMOS -
008 D-CINEMA DMOS " Dual Ended

AR OF Poo o do oo ARRAAS

>

Measure Description:
View reference and/or test video, for example to verify content prior to
measurement

Reference
|C:"-.‘u"lden"-.PreInstalled_Sequences"-.‘u"clips"-.1ZE»D)(?“ Browse ” Farmat ]

Test
| CVideo'Prelnstalled_SequencesVlips' 12807

l Browse ” Fomat l

Show Import/Export Setting
Import from script

| | Browse Open

Export to script
|| | [Brnwse ” Save ]

Enter the name of the file to be saved. If the file does not exist a new file

will be created.

QK l [ Cancel ] Apph

Applications
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4. Type in a path and file name
for your exported script or
click the Browse button to
specify where to save your
script file.

5. Click Save to save the
measure to the script file.

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

Mezsures:

000 View Video

001 5D Broadcast PQR
002 HD Broadcast PQR i |
003 CIF and QWGA PQR

004 D-CINEMA PQR

005 SO Broadcast DMOS

007 CIF and QVGA DMOS

008 D-CINEMA DMOS A

AN O Deemd oot ATRANET

|>

Measure Description:
View reference and/or test video, for example to verify content prior to
measurement

Referance

|c:"-.videcu"-preinstalled_sequences"-.vclips"-.123[::(?2“ Bromwse l Fommat l

Test
|c::"-.viu:leu:u"-preinstalled_sequences"-.vc:lips"-.‘lEED:G’Z|[ Browse ” Farmat ]

Show Impart/Export Setting
Impaort from script

| | Browse Open

Export to script
|C:'|Pr0gram Files'yTektronix'nPQASDD'uScripts'uHD_| [ Browse H Save ]

Enter the name of the file to be saved. If the file does not exist a new file
will be created,

QK l [ Cancel ] Apph Help
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Importing an XML Script

To import an XML script:

1. Click the Measure button.

2. Select the Show
Import/Export Setting
check box.

PQAS500 Quick Start User Manual

Applications

i Tektronix - PQA500

Fle View Configure Execute Help

View

i
No measurement is currently rnning,

This is the Current Measures View 1in 0.0 Hiay 0.0 Avg 0.0

Configure Measure @@

Measurz | Temporal Sync || Spatial Aignment

Mezsures:

000 View Video -~ Edit
001 5D Broadcast PQR
002 HD Broadcast PQR
003 CIF and QWGA PQR
004 D-CINEMA PQR

005 50 Broadcast DMOS

006 HD Broadcast DMOS
007 CIF and QWGA DMOS

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT 500
interlaced CRT displays & typical viewer's human vision system at a
vigwing distance of 5.0 screen heights

|

[] Show Impart/Export Setting

Cancel

123
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This displays two additional
text entry boxes. One text
entry box is used to specify
a script to import and the
other text entry box is used
to specify the file name of an
exported script.

3. Type in a path and file name
for your imported script or
click the Browse button to use
the Open dialog to select the
script file to import.

4. If you use the Browse button,
click Open in the Open dialog
box to open the selected
script file.

When you click Open, the
PQA500 imports the script
and configures the Measure
as defined in the script file.
This includes the selected
measure, the reference and
the test files.

5. If you typed in a path and
file name for the script, click
Open to import the script file.

124

Configure Measure

Measurs |Tem|:u:u|a| Sync | Spatial Alignment |

Mezsures:

000 View Video

001 5D Broadcast PQR

002 HD Broadcast PQR

003 CIF and QWGA PQR

004 D-CINEMA PQR

005 SO Broadcast DMOS

007 CIF and QVGA DMOS =ingie Endec
008 D-CINEMA DMOS A 0

AN O Deemd oot ATRANET

| >

Measure Description:
View reference and/or test video, for example to verify content prior to
measurement

Referance

|C:"-."v'iden"-.PreInstalled_Sequences"-."\-"clips"-.1283}(?" | l Browse l l Format l

Test
|C:"-."v"lden"-.PreInstalled_Sequences"-—."«-‘blips"-.1283:(?" | [ Browse ] [ Farmat ]

Show Impart/Export Setting

Impaort from script
| | Browse Open

Export to script
|| | [Brnwse ” Save ]

Enter the name of the file to be saved. If the file does not exist a new file
will be created,

QK H Cancel ] Apph

Look in: | |25 Scripts

|Z|HD_DMOS_Stripy_Jogger_720.xml

je.1

i

a '1 )
] i
3 i

o
=

I
@
=
=1

=]

\$

My Documents

[FD_DMOS_Sirpy_J v

File name:

COpen

l

My Network | Flesoftyps: |oml Files (i) v|

[ Cancel ]
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6. Once the script is imported,
click OK to accept the script
settings.

Running a Script

Configure Measure E] EJ

Measure | Temporal Sync | Spatial Alignment

Measures:

002 HD Broadcast POR

003 CIF and QWGA PQR

004 D-CINEMA PQR

005 SD Broadcast DMOS

007 CIF and QVGA DMOS

008 D-CINEMA DMOS w

AR OF Poo o do oo ARRAAS

000 View Video - -
001 SD Broadcast PQR m

Measure Description:
View reference and/or test video, for example to verify content prior to

measurement
Reference

cwideo preinstalled_sequences'welips'\ 128072 || Browss Fomat
Test

o 'wideo'preingtalled_sequences'wolips' 128072 || Browse Fommat

Show Import/Export Setting
Import from script

C:'\Program Files [Tektronix\PQAS00\Gcripts HD_T
Export to script

Enter the name of the file to be saved. If the file does not exist a new file
will be created.

oK ][ Cancel ]

Applications

To run a script, open a command prompt window, change directories to the PQA500 application directory, and type
“PQxml filename”. The measurement begins and the results are saved in the same location as they would be if the
measurement were run through the regular PQA500 Windows application.

There are two sample XML script files installed with the PQA500 application (they are located in the PQA500 application
folder). The sample scripts are NestedXmiFileCreatingCsvReportFile.xml and ExampleListOfMeasurementsToMake.xml.
These two files are used in the following example to illustrate how to run an XML script.

To run an XML script:

1. Open a command prompt
window by selecting Start >
Accessories > Command
Prompt.

2. Change directories to the
PQA500 application directory.

PQAS500 Quick Start User Manual
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3. Type PQXML Nestedxml-

FileCreatingCsvRe-
portFile.xml and press
Enter.

While the XML script is running,
the application will display its
progress.

4. When the measurement is
complete, you can open
the results file with the
PQA500 application or with a
spreadsheet.

BT —

AWINDOWSs ystern32\cmd.exe - paam! NestedXmlFileCreatingCsvReportFile xml
Microsoft Windows XP [V

<G> Copyright 1985 ZEBI Mice

[C:\Documents and Settings\PQA5@@>cd '“Program Files"

[C:\Program Files>cd Tektronix

IC:\Program Files\Tektronix>cd PQA5@8

Gz \Program F1le..\lekt1nn)x\PQRSBB)dn
Volume in drive G h 1ahi
Uolume Serial Number C36-7183

Directory of G:\Program Files\Tektronix\PQAS

Config
0f MeasurementsToMake . xml
f
£y

11
ileGreatingCsvReportFile . xnl

e
04: 2,3 re _2_7.411
m F1le( > 4,577,825 byt
> 484.312,203.264 bytes free
F1les\Iekn-nn1x\PQnsﬂﬂ>pqul NestedXm1FileCreat ingCsuReportFile.xnl

= @e1 Sn Blnad:au: PQR, startFe: ndFrame: 149, tempOffset: ©.800000, dualEnded: 1
erel alled Sequenceu\l’ﬂﬂa with Tr: quel\SZS\Hnlula* 681-525.yuv, refUidth: 720, refHe
48 X e: BBARE . 1efl refSanp leFornas
NPreln, ed_Seque QR h Trigger 525\ 1 £3
486, impRate: 33 UBaBGE.  impInte inpianpleFornat: 27
Sending Commands

-681-525.yuv, inpitidth: 728, in|

Processed 98 temporal samples

fle Edt Vew [neert Fomat ook Data Mindow Help NtoPDF  Adobe PDF
FHEm SGRY L o- @=L o -0 T3 @ i} =)
aral -0 -B 7 U|E=EEE$ %, WY 4 SRR O &

A1 - S *Tektronix Measure

-8 x

30 ***Simulated Reference:  CRT
31 Reference CRT: BroadcastMonitor

32 Max Luma 100 Gamma 2.3 Contrast 100 Brightness 22
33 Aspect Ratio. 1.333

34 Phosphor Decay: 45 Brightness Calibrated Field Interl  FALSE |Custom Di FALSE
35 Reference DMD DigitalCinema

36 Max Luma 100 Gamma (e 2.3 Contrast 100 Brightness 22

3T Aspect Ratio 1777

38 Brightness Calibrated Field Interlaced: FALSE HRes 1280 V Res 720|Gray Level 1024
39 Reference LCD LCD TV

40 Max Luma. 100 Gamma (e 2.3 Contrast. 100 Brightness 2.2

41 Aspect Ratio 1777

42 Brightness. Calibrated Field Interlaced.  FALSE HRes 1280 V Res 720|Gray Level 1024

43 Max Contrast

44 Custom filename:
45 Simulated Impaired
46 Impaired CRT-

700 Response Time 0.01
Config\Displaylodels\CRT\Ct CustomDefault cfg

BroadcastMonitor

67 |Correlation Masking Weight 6000 Local Fite
4 4 » ]\ 001 SD Broadcast PQR /
pran~ [3 | Autoshapes~ N % (OO E] 4l 72 @ S-I-A-==

Ready NUM

A B c D E F G H | J K

1024 Reference L

47 Max Luma 100 Gamma 2.3 Contrast 100 Brightness 22
48 | Aspact Ratio 1333 Phosphor | 45 Brightness Calibrated Field Interl FALSE  Custom Di FALSE
48 |Impaired DMD DigitalCinema

50 Max Luma 100 Gamma (e 2.3 Contrast 100 Brightness 22

51  Aspect Ratio 1777

52 Brightness: Calibrated Field Interlaced:  FALSE H Res 1280 V Res 720/Gray Level

53 Max Luma 100 Gamma (e 2.3 Contrast 100 Brightness 22

54 Aspect Ratio 1777

55 Brightness Calibrated Field Interlaced FALSE HRes 1280 V Res 720 Gray Level 1024

56 Max Contrast 700 Response Time 0.01

57 Custom filename Config\DisplaylModels\CRT\Crt CustomDefault cfg

58

59 **Perceptual Model

60  Optimized for accuracy Viewer Typical  Save Map: Disabled | Custom C: ConfigWViewerlModels'typicalViewer cal
61 Spatial Center Min Pole 0.45 Lum Sensi

62  Spatial Surround Min Pole 0.2 Lum Sensi 0003 Contrast § 1

63 Temporal Center Min Pole 0.63 Lum Sensi 0.0008

64 Temporal Surround Min Pole 0.45 Lum Sensi  0.0004 Contrast § 1

65 Phaton Noise Sensitiity. 0.0126

66 Luminance Masking Weigh Product 0.1 Sum

Configuring Virtual Memory for Optimal Script Execution

The PQA500 default configuration does not use virtual memory. The default setting (virtual memory off) is optimized for
the generation and capture of video signals. However, if you will be using the PQAS500 to run XML scripts, especially

if you will run multiple scripts simultaneously, you can alter the virtual memory settings to increase measurement

performance.
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To optimize the PQA500 virtual memory for running XML scripts:

1.

© © N oo a B~ w b

10.
1.
12.

Select Start > Control Panel.

Double-click the System control panel.

Select the Advanced tab.

Within the Performance section, click Settings.

In the Performance Options window, click the Advanced tab.
Within the Virtual memory section, click Change.

In the Virtual Memory window, click Custom size button.
Enter 6000 in both the Initial size and Maximum size text entry box.
Click Set. Click OK.

Click OK to close the Performance Options window.

Click OK to close the System Properties window.

Reboot the instrument.

The PQA500 is now optimized to run up to four measurements simultaneously using scripts.

Configuring Virtual Memory for Optimal Video Signal Generation and Capture

If you have changed the PQA500 virtual memory settings to optimize the execution of scripts, use the following
procedure to optimize the virtual memory settings for video signal generation and capture.

To optimize the PQA500 for video signal generation and capture:

1.

© © N oo a B~ w b

-
o

Select Start > Control Panel.

Double-click the System control panel.

Select the Advanced tab.

Within the Performance section, click Settings.

In the Performance Options window, click the Advanced tab.
Within the Virtual memory section, click Change.

In the Virtual Memory window, click the No paging file button.
Click Set. Click OK.

Click OK to close the Performance Options window.

. Click OK to close the System Properties window.

1.

Reboot the instrument.

The PQA500 is now optimized video signal generation and capture.

Applications

For details on writing XML scripts, see the PQA500 Picture Quality Analysis System User Technical Reference, Tektronix
part number 071-2263-XX.
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DMOS Measurement with SDI Generation, Capture, and Auto
Temporal/Spatial Alignment

You can use the PQA500 with Option SDI to capture video for analysis. Furthermore, you can generate an SDI video
signal to serve as the video source for a Device-Under-Test. You connect SD/HD SDI video output and input to the video
interface card on the rear panel. Captured video files have a .vcap file extension. The following procedure demonstrates
the process of generating and capturing video. This procedure demonstrates the whole process from selecting a file to
use as a source for generating video, capturing the video from a device-under-test, to measuring the DMOS.

NOTE. The PQA500 saves video capture files with a VCAP file extension.

1. Connect the SDI interface Device-under-test Option SDI video interface card
card Out 2/B connector to
the device-under-test input
connector.

2. Connect the device-under-test
output connector to the SDI
interface card 1/A connector.

3. Click the Sdi Generate /
Capture button. This displays Edi—%m
the Simultaneous Generate aphure
and Capture window.

[ H
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4. Set the format for the
generated signal from the
Format drop-down list. Select
HD-SDI: 1080i/59.94 (sF
29.97).

5. Click the Browse but-
ton. Navigate to
F:\Preinstalled_Se-
quences\Vclips\1920x1080.
Select the file
\V031051_Stripy_jog-
ger_1920x1080i_UYVY.yuv
and click Open.

6. Set the file format as follows:
B Height: 1920

m  Height: 1080

= Frame Rate: 29.97

®  Frame Structure: No
Interlace.

m  Sample Format; CbYCrY
(601-422)

7. Specify the name of the file
that the video should be
captured to using the Capture
To entry box. Use the Browse
button to select a location
from a dialog box. Set the
capture file to F:\Tutorial and
click Save. The file name
appears in the Capture To
box.

8. Set Start Capture to With
Ch1.

PQAS500 Quick Start User Manual

Chanel Settings

Format;

50500

5261/53.94 v

Generate to Dutputl

SD-5D1:
: B25i/50

: 720p50
: 720pha.54
: 720pE0

1 1080psF/23.958
: 1080psF/24
1 1080p/23.93
1 1030p./24
1 1080p./25
1 1080p/29.97
1 1080p./30

525i/59.94

Browse

5el File Format

Sl File Faimat O,
‘a/idth fpx) Height |px] Frame Aate: =
1920 | % 1080 | @ (BT | ipe [_corce |
Heln
Frame Sinschun:
Ha bnleilace e
Sample Formal:
Cio' G’ [BON 422 e
Capture To
F-ATutonal vcap
Start Capture: | w/fith Chl w | |0 : gecond(z]
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9. Set Stop Capture to With
Ch1. Stop Capture: | Manual vl [0 zecond|z]

b arwal
Dhuration
Wfith Chi

10. Click the play button to start
generating a video signaland {14 l! 1|| 1l ;!{ EI 4 i 1.2 | P! )
capturing the output of the
device-under-test.

11. Because Start Capture is h'ﬁ
set to With Play, a dialog Message
box will remind you that the
instrument is set up to capture Capture starts with play. Do you wank tn proteed?

video when play begins. Click
OK to continue. Lo [ concd |

The figure at the right shows
video capture in progress. Eamsistigss | e fon reu

Freview

12. When the capture is
completed, click Close.

(©Res [msiop )

Start Capture: | 'wiith Ch1 v second(z] Stap Capture: Iil second(z]

Available Disk Space: 28374 frame(s) / 946.75 second(s] Time Elapsed: 55 frame(s) / 1.84
second(s)
Capture To
F:\example_dontzave.vcap | Browse
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13. Click the Configure Measure
button at the bottom-right
corner of the Simultaneous
Generate and Capture
window.

14. Select the 006 HD Broadcast
DMOS measure.

15. Click the Browse button
for Reference and navi-
gate to F:\Preinstalled_Se-
quences\Vclips\1920x1080.
Select the file
\V031051_Stripy_jog-
ger_1920x1080i_UYVY.yuv
and click Open.

16. Set the file format as follows:
E  Height: 1920

B Height: 1080

B Frame Rate: 29.97

®  Frame Structure: No
Interlace.

= Sample Format: CbYCrY
(601-422)

PQA500 Quick Start User Manual

Configure Measure

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

D00 View Video

001 SD Broadcast POR
002 HD Broadcast PGR = Add
003 CIF and QWGA PQR

004 D-CINEMA PQR

005 SD Broadcast DMOS
007 CIF and QVGA DMOS —ingie Enaec
008 D-CINEMA DMOS " M

AR OF Poo o do oo ARRAAS

>
;; I[

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a
wiewing distance of 5.0 screen heights

Referance
| |[ Browse ” Format ]
Test
|| H Browse l Format
[ Show Import/Export Setting
OK Cancel ] l Apply ] l Help l

5el File Format

Sl Fik Foimat OE

Widhlpst  Height [pal
1920 | % |1080

Frame Fate:
@ 2297 ips

Frame Sinachung
o bnleilace W

Sample Formalk:
CoivCy (B0 422 b
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17. Click the Browse button
for Test and navigate to F:\.
Select the file Tutorial.vcap

Configure Measure

18. Click the Temporal Sync tab.

19. Click Automatic in the
Temporal Alignment section,

132

and click Open.

then click Apply.

Measure |Ten1|:ucurcl| Sync || Spatial ;'-‘dignrnerrt|

Measures:

D00 View Video

001 SD Broadcast POR

002 HD Broadcast POR

003 CIF and QWGA PQR

004 D-CINEMA PQR

005 SD Broadcast DMOS

007 CIF and QVGA DMOS —ingie Enaec
008 D-CINEMA DMOS 2 Fhiel Encied

AR OF Poo o do oo ARRAAS

>

Measure Description:

Perceptual Difference Map & DMOS Prediction: Simulated BT.500
intedaced CRT displays & typical viewer's human vision system at a
wiewing distance of 5.0 screen heights

Referance
|C:"-.‘u"lu:leu:n"-.PreInstalled_Sequences"-—.‘u"clips"-.1 520 |[ Browse ” Farmat ]

Test
|C:"-.Tut0rial.vcap

“ Browse l Format

[ Show Import/Export Setting
[ QK l [ Cancel fpp

Configure Measure

Meazure | Temporal Sync |Spatial.ﬁ.lignment|

Fefarence Sequence:
Fram: J To

Test Sequence:
Fram: J T

B |——— =
A
[ Frame Rate Overide (Hz) I:I

4

Temporal Alignment it
) Manual (%) Frames
(® Automatic () Seconds

Auta Search Range + % Click "Apply" to start
auto-align.
Restore Defaults

[ Show Import/Esport Setting
ak ] [ Cancel ] ’ Apply ] [ Help ]
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Once you click Apply, the
PQA500 attempts to align the
video sequences automatically.

20. When the Temporal Alignment
is complete, click the Spatial
Alignment tab.

21. Select Auto on all
parameters, Click OK.

PQA500 Quick Start User Manual

Performing Automatic Temporal Alignment

Performing temporal sign across the specified range.
Please waik..

Configure Measure

Measure || Temporal Sync | Spatial Aignment |

Reference
Auto Set Left Right Top Bottom

o0 © 1 G B[ E[ &
Criginal: 1520x 1280, Cropped: 1918x 1278

e Auto Set  Scale (%) Shift {p) Auto Search Range
Hoizorta: O @ [100 4] |0 —EXE % Active
Vetical: O @ |1[',.|} :| ||} :| * | % Active
Left Right Top Bottom

-

coxO @1 F[' @[ @& &

Gain (%)  Offset Brightness imeasure units)

i ® 100 s
ma Original: 1920x 1080

Scaled: 1520.0000x 1080.0000, Cropped: 1918x 1278

Restore Defaults

[ Show Import/Export Setting

[ QK ][ Cancel ] Apphy

2256040

Configure Measure

Auto ot Left Right Top Bottom
r~‘~f°'°"3°‘}‘6>|0|‘ 2 B S &

|
F=
| Auto et Scale (%) Shift {p)
|
|

Criginal: 1520x 1280, Cropped: 1918x 1278

Auto Search Range

Horizontal: O |® |1r:|: G —JEXE % Active
:| |D :| + |5 % Active

| Left Right Top Bottom
=0 o[ @[ B[ B[ &

Gain (%)  Offset Brightness imeasure units)

® P&
Original: 1920 1080

Scaled: 1520.0000x 1080.0000. Cropped: 1918x 1278

Restors Defaults

[ Show Import/Export Setting

[ ok [ cancel |[ oy || Heb

]

256-041
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22. Click Measure.

tutodisl - Byweiiiign

When the PQA500 first starts the
measurement, it will first perform
a spatial alignment if the settings
are on Auto. While it does this,
the panels in the Summary View
will be black. The status of the
alignment process is displayed
in the status bar at the lower-left
corner of the application window.
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Once the alignment phase is
complete, the measurement
phase begins.

tuteiial - 008 HO Brosdcase DMOS

On occasion you might receive a Temporal Alignment Warning after the PQA500 attempts to align two video sequences.

This can occur for a number
of reasons. A low correlation
coefficient can occur because two

Automatic Temporal Alignment Warning E|

Temporal alignment reports low correlation:

sequences are out of the range of Correlation coefficient = 09698 (imit 0.9708).
a"gnment, you are analyzing flat If possible, try aligning more frames and/or change search range.
field sequences, or because of Press OFK to continue measurement; Cancel to abort.

distortions in the test sequence.

OK ][ Cancel ]

If you receive this warning, you might be able to improve the correlation between the sequences by changing the
temporal alignment settings (if the cause of the low correlation coefficient is poor alignment). For detailed information on
adjusting the temporal alignment settings, see the PQA500 Picture Quality Analysis System Measurement Technical
Reference, part number 071-2260-XX.
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Creating Operating System Restore CD-ROMs

Creating Operating System Restore CD-ROMs

The instrument does not ship with operating system restore CD-ROMs. Use the following procedure to create a set of
CD-ROM s that enable you to restore the operating system if the need arises.

NOTE. This procedure creates a set of restore CD-ROMs for the Microsoft Windows operating system. After restoring
the operating system, use the Product Software CD to reinstall the instrument application software. Follow the
instructions supplied with the Product Software CD to reinstall the instrument application software.

Creating Restore CD-ROMs
Prerequisites. You will need:
B Aseparate PC with a CD-R/W or DVDxR/Wdrive and CD burning software.

= USB flash drive (1 GB or larger) or a local area network to transfer ISO image files from the instrument to the
PC with CD burner.

= Blank CD-R discs (about 5; the exact number depends on the number of backup files).
To create a set of restore CD-ROMS:
1. On the instrument, navigate to C:\backup.

2. Using the USB flash drive (or through your LAN) transfer each of the files labeled backupN to the PC with the
CD burner.

3. Using the CD burning software, burn each of the backup 1SO image files (backup1.iso to backupN.iso) to a CD.
Label each of the CDs with the backup file name, instrument name, instrument serial number, and date.

4. After you have burned the OS restore CDs, also place copies of the disk image files (*.iso) in a network location, on
a separate hard disk, or on optical media for backup purposes. (If you ever restore the instrument OS, the ISO
images on the instrument hard disk will be erased.)

5. Store the backup CDs as defined by your company policy.

NOTE. You can only use restore discs on the instrument with which they were created.

Restoring the Instrument Operating System

You can restore the instrument operating system from either a file on the instrument hard disk drive, or from the set of
instrument restore CD-ROMs (see Creating Restore CD-ROMs). The preferred restore method is to use the hard disk
restore file.

c CAUTION. Using the restore process reformats the hard drive and reinstalls the operating system. All saved data will
be lost. If possible, save important files to external media before performing a system restore.
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Restoring the Operating System from the Instrument Hard Disk

The instrument contains an operating system restore file on a separate partition of the hard drive.

1. Restart the instrument. During the boot-up process you will see the following message at the top of the screen:
Starting Acronis Loader.. press F5 for Acronis Startup Recovery Manager

2. Repeatedly press the F5 key until the Acronis True Image Tool opens. There is a three-second time period from
when the message appears until the instrument proceeds with the normal instrument startup. If the instrument does
not open the Acronis application, power off the instrument, then power on the instrument and try again.

3. Click Restore.

4. Inthe Confirmation dialog box, click Yes to restore the instrument operating system, or No to exit the restore process.
The restore process takes approximately 30 minutes; the actual time depends on the instrument configuration.

Restoring the Operating System from the Restore CD-ROMs

NOTE. This procedure requires that the CD/DVD drive is set as the first boot device (this is the default setting).

NOTE. You can only use restore discs on the instrument with which they were created.

1. Insert restore CD disc 1 in the instrument CD/DVD drive.

2. Restart the instrument. The restore software opens automatically if the CD/DVD drive is the first bootable device.
If the CD/DVD drive is not the first bootable device you will need enable it as the first bootable device before
performing a restore from the CD-ROMs.

3. Click Restore.

4. In the Confirmation dialog box, click Yes to restore the operating system and instrument application, or No to
exit the restore process.

5. When prompted, remove the current restore CD and insert the next restore CD. Continue until the restore process
is complete.

6. When the restore process is completed, remove the last restore CD and restart the instrument. The instrument will
open into the operating system, settings, and appearance as shipped from the factory.
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Index

A

Accessories

optional, 2

standard, 1
Artifact Detection node, 31
Attention Model node, 33
Avg readout, 77

B

Blockiness settings
Summary Node, 38

BT.500 worst case training, 14, 22,
39

C

capturing video signals, 69
comparing video clips, 82
Configuration nodes
Artifact Detection, 31
Attention Model, 33
Display Model, 22
list of, 11
Perceptual Difference, 27
PSNR, 31
Summary, 36
View Model, 25
control bar, 77
converting video files, 73

D

DC Blockiness Artifacts, 31
Display Model node, 22
displays
Error Log, 82
Full view, 84
Full View, 82
Graph View, 78
Overlay View, 83
Summary View, 76
Tile View, 80
documentation, viii

E

Event Log settings
Summary Node, 39
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F

formats supported, 62
video files, 39
front panel
buttons, 7
indicators, 7
Full view display, 84

G

generating video signals, 64
supported file formats, 61
Graph View display, 78

installation, 3
L

lock icon, 82
login, 4

low correlation
temporal alignment, 135

Max readout, 77
Measure Map Display settings
Summary Node, 39
measurement results
location, 74
measurements
list of, 11
selecting, 11
Min readout, 77

N

network connection, 6

0]

operating specifications, 3
Options, 2
Overlay View display, 83

P

password, 4

Perceptual Difference node, 27

Perceptual Difference settings
Summary Node, 38

Index

power supply
requirements, 5
processing node
adding, 17
removing, 17
PSNR node, 31
PSNR settings
Summary Node, 38

R

results location, 74

S

Safety Summary, iii
save location of results, 74
Save Results settings

Summary Node, 38
selecting a measurement, 11
Show Labels checkbox, 79
software upgrades, viii
Spatial Alignment

automatic, 57

manual, 54
Spatial Gradient Artifacts, 31
specifications

operating, 3

power supply, 5
Summary node, 36
Summary View display, 76
supported formats

generating video signals, 61

video files, 39
supported video formats, 62
Swap OUT1+-0UT2 button, 68
swapping output channels, 68

.

temporal alignment
low correlation, 135

Temporal Sync
automatic, 50
manual, 47

Tile View display, 80

U

Units
Temporal Sync tab, 48
user name, 4
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vV

video clips
comparing, 82

video formats supported, 62
generating video signals, 61
video files, 39

140

video signal
capturing, 69
generating, 64

View Model node, 25

virtual memory
configuring, 126
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