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1) Rel ease Contents

The PSNR_SEARCH and PSNR_VFD software was devel oped by the Institute for

Tel ecommuni cation Sciences (I TS). PSNR _SEARCH perforns autonmated processing on
all pairs of video files (original and processed) within a user specified input
directory. The original video sequence (e.g., straight fromthe canera) is the
ref erence sequence and the processed video sequence is the inpaired video
sequence (e.g., after coding and transni ssion and decoding). This programruns
under the W ndows operating system PSNR SEARCH autonatically determ nes the
optimal video calibration (e.g., spatial shift, tenporal shift, gain, offset)
for a given set of uncertainty search ranges such that PSNR is nmaxim zed. The
processed video sequence is only allowed to have one tenporal shift with respect
to the original video sequence (i.e., frame-by-frane variable video delays are
not estimated or renoved by the program.

PSNR _VFD uses the results file output by PSNR SEARCH ("psnr_file") as a
calibration starting point, but goes one step further by applying variable frane
delay (VFD) matching of the original video streamto the processed video stream
(i.e., the original video streamis nodified so that it matches the processed

vi deo stream frane-by-frane, or field-by-field for interlaced video). CQutput
results fromthe PSNR VFD program are stored in a file with the same root nane
as "psnr_file" (i.e., name without the file extension), appended with " _vfd.csv"
(for Comma Separated Value). PSNR_VFD al so extracts two perception based VFD
paraneters (see ntia tm11-475. pdf for nore information).

2) Package Contents

The PSNR_SEARCH / PSNR _VFD software Version 1.2 package contains the foll ow ng:

Installation related files:
MCRI nst al | er. exe

Software related files:
psnr_sear ch. exe



psnr_vfd. exe

Vi deo Sequences:
psnr_cal mob_ori gi nal . yuv
psnr_cal nob_hrc2. yuv
psnr_fl ogar_original.yuv
psnr_fl ogar _hrcl. yuv

Techni cal docunentati on:
psnr_pc_readne. pdf
| TUT_COW_C6. pdf
ntia tm 10 _463. pdf
ntia tm 11-475. pdf

If any of these files are missing, you have not received an official
di stribution of the PSNR SEARCH / PSNR_VFD software.

3) System Requirenents
PSNR_SEARCH / PSNR _VFD software version 1.2 requires the followi ng software and
har dwar e:

M ni mum Confi gurati on:

Processor 2.0 GHz Pentium

RAM 2.0 B (for SD video), >4.0 GB (for HD vi deo)

Sof t war e XP 32-bit (for 32-bit executable), Wndows 7 64-bit (for 64-bit
execut abl e). The software may run under Vista but this has not been
t est ed.

Di sk >4 GB free disk space

4) Technical Support Information
Pl ease send any problens or requests for future inmprovenents to
vgm@t s. bl dr doc. gov

For information on other video quality NTIA/ITS publications, visit
<http://wwv. its. bl drdoc. gov/ pub/n3/vi deo/index. php >  For information on other
NTI A/ 1 TS publications, visit the NTIA/ITS web site at <ww.its. bl drdoc. gov>.

Q her video quality neasurenent software tools may be obtai ned at
<http://ww.its. bl drdoc. gov/vgm >.

5) Install/Uninstall Instructions
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The PSNR_SEARCH / PSNR _VFD software was devel oped using MATLAB and its

associ ated tool boxes. It is therefore necessary to install the MATLAB Conponent
Runtinme (MCR) library before running PSNR_SEARCH. If a prior version of the
software was installed, you must first uninstall the old version of the MATLAB
Conponent Runtine Library before proceeding (see Uninstall Instructions bel ow).
Follow this installation procedure for PSNR SEARCH / PSNR _VFD:



1. Copy the distribution files to a directory on your conputer. This directory
will be denoted as c:\PSNR for the rest of the installation instructions given
bel ow.

2. Double click MCRInstaller.exe in c:\PSNR and follow the instructions to
install the MCR library on your conputer

3. After conpleting installation, check to make sure that the MATLAB Component
Runtinme library installed properly. Fromthe "Start" menu, select "Contro
Panel ", and in the wi ndow that appears, double-click "Add or Renobve Prograns"
and see if the MATLAB Conponent Runtine library appears in the list of installed
programs. |f not, repeat step 2
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1. Select "Start", "Control Panel", "Add/ Renove Progranms”. Fromthe |list of

programs, select "MATLAB Component Runtine", and press "Renove"

2. Delete your installation directory and all files init.

6) Operating Instructions

Qpen a command pronpt wi ndow by selecting "Start", "Progrant, "Accessories",
"Command Pronpt". Change to the c:\PSNR installation directory in step 1 of the
Installation Instructions by typing "cd c:\PSNR' at the conmand pronpt.

To start the PSNR _SEARCH software, type "psnr_search" at the command pronpt. To
start the PSNR VFD software, type "psnr_vfd" at the conmmand pronpt.

Execut e PSNR_SEARCH / PSNR _VFD wi th no arguments for syntax and brief operating
instructions. See also #10 bel ow for details.

Since PSNR SEARCH / PSNR VFD | oad the entire original and processed video clips
into nenory in double precision format, you may encounter out of menory probl ens
for Iong video sequences and/or high resolution video sequences (e.g., HDTV).
The solution to this problemis to utilize the 64-bit executable version and to
install nore RAM

7) Product Rel ease Notes

Version 1.0 is the first rel eased version of the software (versions 1.0 and 1.1
only included the PSNR_SEARCH nodul e).

The foll owi ng changes have been made in version 1.2 (when conpared with version
1.1):

1. Added a variable frane delay (VFD) PSNR software nodule (PSNR VFD) to the
di stribution package. PSNR VFD uses the results output file from PSNR_SEARCH as
a starting point.

2. Inprovenents and bug fixes have been made to the read_avi function, including
support for the *YV12' format.



The foll owi ng changes have been made in version 1.1 (when conpared with version
1.0):

1. Improved read _avi function to read nore unconpressed formats and files |arger
than 2 GB. Support has been added for 10-bit unconpressed UYVY files in the
V210" format (but the read times are very slow).

2. Added a ‘fraction_sanpled option that uses randonly sub-sanpled pixels to
conpute the gain and | evel offset. This greatly reduces the maxi num nenory
required. |If users are encountering ‘out of nenory’ issues they should try this
option.

3. Added a ‘video_standard’ option for processing interlaced video sequences.
This option allows for the possibility that the processed video is ‘reframed’ ,
or off by one-field, with respect to the original video.

4. Added a ‘full _results’ option that will save the PSNR results for each
spatial and tenporal shift that is exam ned. One full results file is output for
each processed clip that is exani ned.

5. In *verbose’ node, added a 3D plot of PSNR (PSNR as a function of spatia
uncertainty x and y) for each time shift that produces an inproved PSNR
estimate. These plots are only output for ‘progressive’ video when the spatia
uncertainty in the both the x and y directions are greater than zero.

8) Usage, Copyright, and Patent Information

THE NATI ONAL TELECOMMUNI CATI ONS AND | NFORMATI ON ADM NI STRATI ON, | NSTI TUTE FOR
TELECOVMUNI CATI ON SCI ENCES (“NTI A/ 1 TS") DOES NOT MAKE ANY WARRANTY OF ANY KI ND
EXPRESS, | MPLI ED OR STATUTORY, | NCLUDING W THOUT LI M TATION, THE | MPLI ED
WARRANTY OF MERCHANTABI LI TY, FITNESS FOR A PARTI CULAR PURPCSE, NON- | NFRI NGEMENT
AND DATA ACCURACY. THI'S SOFTWARE |S PROVIDED "AS IS." NTIA/ITS does not warrant
or make any representations regarding the use of the software or the results
thereof, including but not limted to the correctness, accuracy, reliability or
useful ness of the software or the results. You can use, copy, nodify, and
redistribute the NTIA/ITS devel oped software upon your acceptance of these terms
and conditions and upon your express agreenent to provide appropriate

acknow edgnents of NTIA' s ownership of and devel opnent of the software by
keeping this exact text present in any copied or derivative works.

The user of this Software (“Collaborator”) agrees to hold the U S. Government
harm ess and indemifies the U S. Governnent for all liabilities, denands,
damages, expenses, and | osses arising out of the use by the Coll aborator, or any
party acting on its behalf, of NTIA/ITS Software, or out of any use, sale, or
ot her disposition by the Coll aborator, or others acting on its behal f, of
products made by the use of NTIA/ITS Software.

9) Use of PSNR Nunbers in Qutside Reporting

U S. Department of Conmerce policy prohibits NTIAITS from endorsing products.
However, the NTI A PSNR Method has been included in I TUT Reconmrendati on J. 340,
“Reference Algorithmfor Conputing Peak Signal to Noise Ratio (PSNR) of a



Processed Vi deo Sequence with Constant Spatial Shifts and a Constant Del ay” (see
| TUT_COWD_CB. pdf).

Therefore, you can reference the PSNR nunbers in outside reporting of
performance as |ong as you

1. Reference the ITUT standard gi ven above, and
2. Do not mention NTIA/ITS.

Variable frame delay (VFD) PSNR, as cal cul ated by PSNR VFD, has not yet been
st andardi zed by the I TU

10) Input and CQutput Arguments

Docurent | TUT_COWD_C6. pdf, provided with this rel ease, provides a prelimnary
description of the PSNR SEARCH al gorithns and MATLAB reference code. Additions
were made to the PSNR _SEARCH routine so it could accept unconpressed UYVY AVI
files as input (which is now the default video file format that is assumed by
PSNR_SEARCH), and to allow the user to specify an output file that will contain
the results. The followi ng three conmand |ine argunents are required by
PSNR_SEARCH

"clip_dir' Specifies the directory that contains the original and processed
video clip pairs.

"test' The nane of the video test to process. Video files in the clip_dir
must conformto standard nami ng conventions, test_scene_hrc.yuv (for Big YU/
files) and test_scene_hrc.avi (for unconpressed UYVY AVI files), with no extra
"'oor inthe file names. 'test' is the nane of the test, 'scene' is the
nane of the scene, and 'hrc' is the nanme of the HRC. The original reference clip
nmust have an HRC name of 'original'.

‘results _file' The full path name of the file to save PSNR results, in Comma-
Separ ated Val ues (CSV) format.

Docurment ntia_ tm11-475.pdf, provided with this release, provides a description
of the PSNR_VFD al gorithnms and MATLAB reference code. The follow ng four comrmand
line argunments are required by PSNR VFD

"clip_dir' Specifies the directory that contains the original and processed
video clip pairs.

"test' The nane of the video test to process. Video files in the clip_dir
nmust conformto standard nami ng conventions, test_scene_hrc.yuv (for Big YW
files) and test _scene_hrc.avi (for unconpressed UYVY AVI files), with no extra
"' oor inthe file names. 'test' is the name of the test, 'scene' is the
nane of the scene, and 'hrc' is the nanme of the HRC. The original reference clip
nmust have an HRC name of 'original'

“scan_type’ Specifies the scan type of the video files as either ‘progressive’
‘“interlaced | ff' (interlaced lower field first), or ‘“interlaced uff’ (interlaced
upper field first).

"psnr_file'" The full path nane of the 'results file' as output by PSNR SEARCH
run using the same '"clip dir' and 'test'.



Run PSNR _SEARCH / PSNR VFD with no comrand |line options to obtain further help
i nformati on and docunmentation and to obtain a conplete list of the optiona
conmand |ine argunents accepted by the software.

11) Validation

To validate PSNR _SEARCH, run on the provided video sequences with the foll ow ng
conmand line (this assunes that the software was installed as given in item5)

psnr_search 'c:\psnr' 'psnr' 'psnr_results.csv' 'yuv' 144 176 'sroi' 5 5 140 172
‘spatial _uncertainty' 1 1 'tenporal _uncertainty' 8 'verbose

You should get the printout as specified in Appendix | of |TUT_COW_C6. pdf. The
file "psnr_results.csv' will be created that contains these results when | oaded
into a spreadsheet program
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After validating PSNR_SEARCH, PSNR_VFD can be validated with the foll ow ng
conmand |ine

psnr_vfd '"c:\psnr' 'psnr' 'progressive' 'psnr_results.csv' '
55 140 172 't _uncert' 8 'causal' 'verbose

yuv' 144 176 'sroi’

The file 'psnr_results_vfd.csv' will be created that contains these results when
| oaded into a spreadsheet program
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Only the first three (Proc Orig) matching frane indices are displayed for the
"psnr_results vfd.csv' file (these results continue to the right).



