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LEGAL NOTICE

The information in this manual is furnished for informational use only. No part of
this manual may be reproduced or transmitted in any form or by any means,
electronic or mechanical, for any purpose, without the prior written permission of
Jongbel Media Solutions Ltd.

The software described in this manual is owned by Jongbel Media Solutions Ltd. It
is protected by Bulgarian Copyright Law as well as by international copyright
treaties and may be used or copied only in accordance with the license
agreement.

Jongbel Media Solutions Ltd. provides this manual “as is” without any warranty,
either express or implied.

This publication may contain typographical errors or technical inaccuracies. While
every precaution has been taken in the preparation of this document, Jongbel
Media Solutions Ltd. assumes no responsibility for errors or omissions. Nor is any
liability assumed for damages resulting from the use of the information contained
herein. Changes are periodically made to the information herein; they will be
incorporated in new versions of the manual. Please check the Jongbel Media
Solutions website regularly for User Manual updates.

Jongbel Media Solutions Ltd. may introduce changes or improvements in the
products described in this manual at any time without any special notice.

Please address your comments or questions to:

Jongbel Media Solutions Ltd.
info@jongbel.com
www.jongbel.com
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1. Overview

HEVC/H.265 Video ES Viewer solution provides a visual representation of
the structure of HEVC/H.265 (High Efficiency Video Coding) video
elementary stream according to the JCT-VC specification. The application

allows the user to investigate the video sequence parameter set, picture

parameter set and video parameter set with their extensions and inner

structures. Supported are HEVC/H.265 video elementary streams, which

have NAL unit separation with start code prefixes as per Annex B in the

HEVC specification. The solution supports basic HEX data editing of Access

Units.

B

T HEVC/H.265 Video ES Vi
File Search Tools Help
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. : 0 [False] (1 bit)
i) : 0 [False] (1 bit)
1953 : 0 [False] (1 bit)
8665 : 0 [False] ( it)
2184 : 0 [False] (1 bit)
2 222 S0 [False] (1 bit)
He View
0x0000000000000000 00 00 00 01 40 01 OC 01 FF FF 01 40 00 00 03 00
0x0000000000000010 00 03 00 00 03 00 00 03 00 S5A 14 90 30 01 07 AC
0x0000000000000020 00 19 BF CC 05 00 00 00 01 42 01 01 01 40 00 00
0x0000000000000030 03 00 00 03 00 00 03 00 00 03 00 SA AO 05 A2 00
0x0000000000000040 90 59 45 26 E4 C2 30 14 00 80 08 3D 60 00 CD FE
0x0000000000000050 €0 15 71 A3 50 00 00 00 01 44 01 CO 2C &0 B6 48
0x0000000000000060 00 00 00 01 26 01 AC 96 12 OA 00 01 68 00 OB 80
0x0000000000000070 00 CO 00 OC 80 00 CO 00 OA 00 00 98 00 07 00 00
0x0000000000000080 BO 00 OA 00 00 68 00 07 80 00 A8 00 08 00 00 &8
0x0000000000000090 00 05 80 00 74 02 F9 OC 75 FD CE BD FD 20 95 8D

1.1 General Features of HEVC/H.265 Video ES Viewer

Visual representation of HEVC/H.265 video elementary stream

with start code prefix NAL unit separation
NAL units list view representation
NAL units tree view representation
Automatic hex positioning of the selected block
Hex data representation of the file
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Hex data editing of the selected Access Unit (AU)

Extraction of selected Access Unit into a separate file

SEl messages removal

Access Unit Delimiters (AUD) removal

non-TSA, non-STSA Slices removal

Sequence Parameter Set (SPS) removal

Picture Parameter Set (PPS) removal

Video Parameter Set (VPS) removal

HEVC/H.265 video elementary stream validation — available in
HEVC/H.265 Video ES Viewer Pro

Stream decoding to raw RGB32/YUY2 — available in HEVC/H.265
Video ES Viewer Pro

Video frame preview — available in HEVC/H.265 Video ES Viewer
Pro

HEVC/H.265 video elementary stream import from MPEG-2
Transport Stream media container — available in HEVC/H.265
Video ES Viewer Pro

HEVC/H.265 video elementary stream import from MP4 media
container — available in HEVC/H.265 Video ES Viewer Pro

1.2 Supported Structures in HEVC/H.265 Video ES Viewer

Base NAL unit and Access Unit delimiter structure
Sequence Parameter Set (SPS)

SPS VUI parameters

SPS HRD parameters

Picture Parameter Set (PPS)

Video Parameter Set (VPS)

Slice Segment Header

Slice layer RBSP

Supplemental Enhancement Information (SEI) Message
Buffering Period SEI Message

Picture Timing SEI Message

Pan-Scan Rectangle SEI Message
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=  User Data Unregistered SElI Message

= Recovery Point SEI Message

=  Scene Information SEI Message

=  Full-Frame Snapshot SEI Message

=  Progressive Refinement Segment Start SEI Message
=  Progressive Refinement Segment End SElI Message
®  Film Grain Characteristics SEl Message

=  Post-Filter Hint SEI Message

=  Tone Mapping Info SEI Message

=  Frame Packing Arrangement SEl Message

=  Display Orientation SEI Message

= SOP Description SEI Message

= Active Parameter Set SElI Message

2. Installation

2.1 Installing HEVC/H.265 Video ES Viewer

Before installing the HEVC/H.265 Video ES Viewer solution, make sure that
any previous version of the product has been uninstalled refer 2.2.

The installation package of HEVC/H.265 Video ES Viewer is distributed in
msi file. After downloading the file from the official Jongbel Media
Solutions web site — www.jongbel.com, execute the installation by starting

the msi file.

First a Welcome dialog pops up. Click “Next” in order to proceed.
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8 HEVC H.265 Video ES Viewer = e

Welcome to the HEVC H.265 Video ES Viewer [_‘I _
Setup Wizard e 1|

The installer will guide you through the steps required to install HEVC H.265 Video ES Viewer on
your computer,

WARNING: This computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distrbution of this program. or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maxdmum extert possible under the law.

After this a License Agreement dialog pops up. Read the agreement carefully,
select “I Agree” if you agree all the terms and click “Next” to proceed.
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© '
1) HEVC H.265 Video ES Viewer oo

License Agreement N

Please take a moment to read the license agreement now. F you accept the terms below, click "l
Agree”, then "Next" . Otherwise click "Cancel".

*

JONGBEL MEDIA SOLUTIONS
END USER LICENSE AGREEMENT, TERMS AND COMNDITIONS

[Lm]

Trial Version

HEVC/H.265 Video ES Viewer ("SOFTWARE PRODUCT"™) is not
freeware. You may use SOFTWARE PRODUCT for evaluation purposes
only. This version has full product functionality and is time limited. In
order to acquire a fully functional version of SOFTWARE PRODUCT vou
must purchase a license ("LICENMSED VERSION").

(1 | Do Not Agree @ Agreet

The next window shown specifies the installation product location and user
access to the product. Change the destination product folder and user access if

needed and click “Next” to proceed.
' |
‘E-! HEVC H.265 Video ES Viewer [ = ﬁ

Select Installation Folder l_‘ | __

The installer will install HEVC H.265 Video ES Viewer to the following folder.

To install in this folder, click "Next”. To install to a different folder, enter it below or click "Browse".

Folder:
C:A\Proagram Filez [#86]% ongbel Media Solutions'HEYC H.265 VWideo E l Browse. .. l

|  DiskCost. |

Install HEVC H.265 Video ES Viewer for yourseff, or for anyone who uses this computer:

() Everyone

@ Just me
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The next dialog is a confirmation dialog. Confirm by clicking “Next” in order to
start the installation procedure.

) HEVC H.265 Video ES Viewer = ot S
Confirm Installation >

The installer is ready to install HEVC H.265 Video ES Viewer on your computer.

Click "Mext" to start the installation.

Cancel | | <Back | | Ned>

While the product is being installed an “Installing” window shows the installation
progress. Wait until the product is being installed.
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-
ﬁ HEVC H.265 Video ES Viewer

Installing HEVC H.265 Video ES Viewer

HEVC H.265 Video ES Viewer is being installed.

Flease wait...

< Back

At the end an “Installation Complete” dialog pops up, which denotes the
successful HEVC/H.265 Video ES Viewer installation. Click “Close” to finalize the

process.

-
ﬁ HEVC H.265 Video ES Viewer

Installation Complete

HEWC H 265 Video ES Viewer has been successfully installed.

Click "Close" to exit.

Cancel < Back
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2.2 Uninstalling HEVC/H.265 Video ES Viewer
The application can be removed opening the Control Panel — Programs and

Features. Select the HEVC/H.265 Video ES Viewer application and click
Uninstall.

3. Functions
The following functions are available from the application File menu.
Open — Opens a file open dialog box for selecting media file for loading.
HEVC/H.265 Video ES Viewer supports HEVC/H.265 video elementary
streams.

Close — Closes the opened file and clears the tree and hex views.

Exit — Closes the application.

The following functions are available from the application Search menu.

Find Next SPS — Searches for the next SPS (Sequence Parameter Set) and
positions the list view to it if found.

Find Next PPS — Searches for the next PPS (Picture Parameter Set) and
positions the list view to it if found.

Find Next VPS — Searches for the next VPS (Video Parameter Set) and
positions the list view to it if found.

Find Next SEl — Searches for the next SEI message (Supplemental
Enhancement Information) and positions the list view to it if found.

Find Next IDR Picture — Searches for the next IDR Picture (Instantaneous
Decoding Refresh) and positions the list view to it if found.

JOUNGBEL
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Find Next CRA Picture — Searches for the next CRA Picture (Clean Random
Access) and positions the list view to it if found.

Find Next non-TSA/non-STSA Picture — Searches for the next non-TSA/non-
STSA Picture (Temporal Sub-layer Access / Step-wise Temporal Sub-layer
Access) and positions the list view to it if found.

Find Next TSA Picture — Searches for the next TSA Picture (Temporal Sub-
layer Access) and positions the list view to it if found.

Find Next STSA Picture — Searches for the next STSA Picture (Step-wise
Temporal Sub-layer Access) and positions the list view to it if found.

Find Next RADL Picture — Searches for the next RADL Picture (Random
Access Decodable Leading) and positions the list view to it if found.

Find Next RASL Picture — Searches for the next RASL Picture (Random
Access Skipped Leading) and positions the list view to it if found.

Find Next BLA Picture — Searches for the next BLA Picture (Broken Link
Access) and positions the list view to it if found.

Find Next AUD — Searches for the next AUD (Access Unit Delimiter) and
positions the list view to it if found.

Find Next EOS — Searches for the next EOS (End Of Sequence) and positions
the list view to it if found.

Find Next EOB — Searches for the next EOB (End Of Bitstream) and
positions the list view to it if found.

Find Next Filler Data — Searches for the next Filler Data and positions the
list view to it if found.
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The following functions are available from the application Tools menu.

Hex Edit Selected AU — Opens a Hex Exit dialog box for byte hex
manipulating the binary data of the selected Access Unit from the list view.

&= Hex Edit [Coded slice segment of an IDR picture] _
00| 01| 02| 03| 04| 05| 06| 07| 0B 0% OA| OB| OC| OD| OE | OF >
0x00000000000000&0 "_'ID 00 00 01 26 01 AC %6 12 0OA OO0 01 &8 00 OB BO ____&.—_____ h__._
0x0000000000000070 00 CO 00 OC BO OO CO OO OR OO 00 98 00 o7 o0 oo _A__. A _______.
0x0000000000000080 B | 00| OA| DO | OD | 68 |00 0% | B0 00| AR | 00| OB (00 |00 |68 | ... ..B.o. "o ch
0x0000000000000050 D0 05 B0 00 74 02 F9 OC 75 FD CE BD FD 20 95 8D ....t.t_uyiag ..
0x00000000000000R0 3A 02 D1 45 D3 85 7D 40 75 &D OB S5E BO 1C 71 SB - .ﬁEf).}@um."..q.
0x00000000000000B0 AE AF 31 EB 6B 57 DB|17 5373 5C B3 AR SE 10 48 « l[h.@.83.."._ H| |~
[ o Save Changes ” X Cancel J

By double-clicking on the byte cell, the form will enter into byte editing
mode, making it possible to change the value of the selected byte cell. The
byte cells with values different from the values of the original file are
marked in red. Save Changes button will save the altered bytes to the
original file. Cancel button will exit the form, without altering the original
file.

Extract Selected AU — Extracts the selected Access Unit from the list view
into a separate file. A Save File dialog box is opened for selecting the
destination file name.

Extracting separate Access Unit of one media file, enables easy transfer for
further manipulation or examination of the essential header part of the
media file.

Remove SEI — Removes all SEI messages from the currently opened file and
saves the resulting stream into a new file. A Save File dialog box is opened
for selecting the destination file name.

JOUNGBEL
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Remove AUD — Removes all Access Unit Delimiters from the currently
opened file and saves the resulting stream into a new file. A Save File dialog
box is opened for selecting the destination file name.

Remove non-TSA/STSA Slices — Removes all non-TSA (Temporal Sub-Layer
Access (TSA)) and non-STSA (Step-Wise Temporal Sub-Layer Access (STSA))
access units from the currently opened file and saves the resulting stream
into a new file. A Save File dialog box is opened for selecting the destination
file name.

Remove VPS — Removes all Video Parameter Set headers, from the loaded
HEVC/H.265 video elementary stream, except the first one.

Remove SPS — Removes all Sequence Parameter Set headers, from the
loaded HEVC/H.265 video elementary stream, except the first one.

Remove PPS — Removes all Picture Parameter Set headers, from the loaded
HEVC/H.265 video elementary stream, except the first one.

Decode Stream To — RGB32/YUY2 — Decodes the loaded HEVC/H.265 video
elementary stream to RGB32 or YUY2 video raw stream. When selected a
dialog opens for destination file selection. The decoding process is faster
than real-time decoding and depends on the system resources.

Validation — Performs validation and verification of the loaded HEVC/H.265
video elementary stream. The function opens the media validation dialog
from where the validation process can be started.
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i R — it
T Media Validation - CAMedia\Movie heve [HEVC/H.264 Video Validator] | () )
Report Validation Modules
# Module Stream  Type Message
1 HEVC/H. 264 Video Validator Info [101] Start validation at 09:03:14 20.10.2013
! HEVC/H. 264 video Validator Info [102] Loading File: C:\Media'Movie. hevc
3 HEVC/H. 264 video Validator Info [401] Video Frame Width : 720
4 HEVC/H. 264 video Validator Info [402] Video Frame Height : 576
5 HEVC/H. 264 Video Validator Info [403] Video Frames Per Second : 25.00
6 HEVC/H. 2564 Video Validator Info [405] Video Frame Field Order : Bottom Field First Validation Module Settings
7 HEVC/H. 264 Video Validator Info [507] Video Processed Frames Count : 751 —
i > : Validation Reports
8 HEVC/H. 264 Video Validator Info [501] Video Decoded Frames Count : 751 [00:00:30.04]
5 HEVC/H. 264 Video Validator Info [502] Video Corrupted Frames Count : 0 Infos 43
1 HEVC/H. 264 video Validator Info [103] Unloading File. Warrings 0
1 HEVC/H. 264 Video Validator Info [108] Finish validation at 09:03:17 20, 10,2013
Errors o
Progress: 100.00%...0Done.
[ start et ]| st v | | Save Reort | | —— [ cese |

Once the Media Validation dialog is opened, the validation process can be
started by pressing the “Start Validation” button. During the validation, the
process can be stopped by pressing the “Stop Validation” button. The
validation Report table contains four columns. The first column is the index
of the validation report starting from 1. The second column denotes the
validation module name. At this point HEVC/H.265 Video ES Viewer
supports only “HEVC/H.265 Video Validator” module. The third column
denotes each report type, which can be “Info” for informational report,
“Warning” for warning report and “Error” for error report. The fourth
column contains the Validation ID and the report message. The button
“Save Report” saves the current report into a XML validation report file.
The XML validation report file can be used for integration with third-party
systems. “Validation Reports” box represents the information about the
total informational, warning and error reports in the current validation.

The button “Validation Module Settings” opens the validation module
settings dialog.

HEVC/H.265 Validator Setup e S|
Load Timeout 15000 % ms
Unload Timeout 15000 % ms

[ Advanced J l oK I l Cancel
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From the validation module settings dialog it is possible to control the
loading and unloading timeout.

Load Timeout denotes the timeout, in milliseconds, for the media file
loading process.

Unload Timeout denotes the timeout, in milliseconds, for the media file
unloading process.

The advances settings are also accessible from this dialog by pressing the
“Advanced” button.

-
7| Validation Settings - ‘-. -' I&J
I Mame Type Enabled Description B[ ictdaca
101 Start validation information Info Yes Start validation information o |01
102  Loading file information Info Yes Loading file information
103 Unloading file information Info fes Unloading file information s |kt valdakion ikormal
104 Loading timeout Error Yes Loading timeout
105 Unloaf:hng timeout Error ‘Yes Unloaf:hng timeout RenotTyoe. |
106 Play timeout Error fes Play timeout
107 Stop timeout Error Yes Stop timeout |E
108  Finish validation information Info Yes Finish validation information Enatied - IieS b4
201 Corrupted Video Frames Errar ‘Yes Corrupted Video Frames -
202 valid Video Frame Width Error fes valid Video Frame Width Desciption  [Start validation informat
203 Valid Video Frame Height Error Yes Valid Video Frame Height
204 Changing Video Frame Width Warning Yes Changing Video Frame Width
205 Changing Video Frame Height Warning Yes Changing Video Frame Height
206 Valid Video Frames Per Second Error Yes Valid Video Frames Per Second
207 Changing Video Frames Per Second Warning Yes Changing Video Frames Per Second
208 Changing Field Order ‘Warning fes Changing Field Order
209 Changing Picture Structure Warning fes Changing Picture Structure
401 Video Frame Width Information Info Yes Video Frame Width Information
Wl 402 Video Frame Height Information Info Yes Videa Frame Height Information
403 Video Frames Per Second Information Info es Video Frames Per Second Information -
Cancel

From the Validation Settings dialog it is possible to control all validation
procedures. All validation procedures can be Disabled/Enabled and the
report type of some can be switched to “Info”, “Warning” or “Error”
depending on each custom workflow. The validation customization allows
easy integration of the product in every workflow.

For more information about the validation checks go to Chapter 4.

The following functions are available from the application Help menu.

JOUNGBEL
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Registration — Opens the product registration form. This function is
available only in the full licensed version of the product.

Check For Updates — Enables/Disables automatic check for updates.

About — Opens the About dialog box of the product.

4. Validation

HEVC/H.265 Video ES Viewer Pro can perform validation of the HEVC/H.265
video elementary stream. Incorrect header structure and errors during
decoding process can be detected by this validation module. The supported
streams for validation are HEVC/H.265 video elementary streams according
to the JCT-VC specification.

The following validation checks are available for this module:

ID: 101

Name : 'Start validation information'

Type : Info

Description : Reports information on file validation start.

ID: 102

Name : 'Loading file information'

Type : Info

Description : Reports information on file load.

ID: 103

Name : 'Unloading file information’

Type : Info

Description : Reports information on file unload.

ID: 104

JOUNGBEL
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Name : 'Loading timeout'

Type : Error

Description : Reports load timeout if the loading time is greater than the
maximum loading time specified in the main property page of the
validation module.

ID: 105

Name : 'Unloading timeout'

Type : Error

Description : Reports unload timeout if the unloading time is greater than
the maximum unloading time specified in the main property page of the
validation module.

ID: 106

Name : 'Play timeout'

Type : Error

Description : Reports validation start timeout.

ID: 107

Name : 'Stop timeout'

Type : Error

Description : Reports validation stop timeout.

ID: 108

Name : 'Finish validation information'

Type : Info

Description : Reports information on file validation finish.

ID: 201

Name : 'Corrupted Video Frames'

Type : Error

Description : Reports the count of the corrupted HEVC/H.265 video frames,
if any.

ID: 202

JOUNGBEL
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Name : 'Valid Video Frame Width'
Type : Error
Description : Reports invalid video resolution width.

ID: 203

Name : 'Valid Video Frame Height'

Type : Error

Description : Reports invalid video resolution height.

ID: 204

Name : 'Changing Video Frame Width'

Type : Warning

Description : Reports video resolution width value change throughout the
HEVC/H.265 video elementary stream.

ID: 205

Name : 'Changing Video Frame Height'

Type : Warning

Description : Reports video resolution height value change throughout the
HEVC/H.265 video elementary stream.

ID: 206

Name : 'Valid Video Frames Per Second'

Type : Error

Description : Reports invalid video Frames Per Second value.

ID: 207

Name : 'Changing Video Frames Per Second'

Type : Warning

Description : Reports changing video Frames Per Seconds value throughout
the HEVC/H.265 video elementary stream.

ID: 401
Name : 'Video Frame Width Information'
Type : Info

JOUNGBEL
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Description : Reports video resolution width value.

ID: 402

Name : 'Video Frame Height Information’

Type : Info

Description : Reports video resolution height value.

ID: 403

Name : 'Video Frames Per Second Information'

Type : Info

Description : Reports video Frames Per Second value.

ID: 501

Name : 'Video Decoded Frames Count Information'

Type : Info

Description : Reports the count of the successfully decoded HEVC/H.265
video frames in the video elementary stream.

ID : 502

Name : 'Video Corrupted Frames Count Information'

Type : Info

Description : Reports the count of the corrupted HEVC/H.265 video frames
in the video elementary stream.

ID: 503

Name : 'HEVC/H.265 Stream Index To Validate Information'

Type : Info

Description : Reports the stream index of the HEVC/H.265 video
elementary stream in case of multiplexed media file.

ID: 504

Name : 'HEVC/H.265 Program ID To Validate Information'

Type : Info

Description : Reports the program ID of the HEVC/H.265 video elementary
stream in case of multiplexed media file.
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ID: 505

Name : 'HEVC/H.265 Stream ID To Validate Information'

Type : Info

Description : Reports the stream ID of the HEVC/H.265 video elementary
stream in case of multiplexed media file.

ID: 506

Name : 'Demo Restriction Information’

Type : Info

Description : Reports the restriction information in the trial/demo version.

ID: 507

Name : 'Video Processed Frames Count Information'
Type : Info

Description : Reports the processed video frames count.

ID : 509

Name : ' Average Bitrate Information'

Type : Info

Description : Reports the average bitrate of the video stream.

ID: 510

Name : 'Minimum bitrate Information'

Type : Info

Description : Reports the minimum bitrate of the video stream.

ID: 511

Name : 'Maximum bitrate Information'

Type : Info

Description : Reports the maximum bitrate of the video stream.

ID: 512
Name : 'Minimum Number Of Frames In GOP Information'

JOUNGBEL
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Type : Info
Description : Reports the minimum number of frames in GOP.

ID: 513

Name : 'Maximum Number Of Frames In GOP Information'
Type : Info

Description : Reports the maximum number of frames in GOP.

ID: 514

Name : ' Total Frames Count Information'

Type : Info

Description : Reports the total number of parsed frames in the stream.

ID: 515

Name : ' Total GOPs Count Information'

Type : Info

Description : Reports the total number of parsed GOPs in the stream.

ID: 516

Name : 'Minimum GOP Size Information’

Type : Info

Description : Reports the size in bytes of the smallest GOP in the stream.

ID: 517

Name : 'Maximum GOP Size Information'

Type : Info

Description : Reports the size in bytes of the biggest GOP in the stream.

ID: 518

Name : 'Initial VPS Information'

Type : Info

Description : Reports the initial HEVC/H.265 VPS information.

JOUNGBEL
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ID: 519
Name : 'Initial SPS Information'
Type : Info

Description : Reports the initial HEVC/H.265 SPS information.

ID: 520
Name : 'Initial PPS Information'
Type : Info

Description : Reports the initial HEVC/H.265 PPS information.
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