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General \61/

- VQV Is an Augmented Intelligence software tool, instantly revealing your video camera,
codec, scaler, converter or other video HW and/or SW device/workflow performance

- Unique video data analysis and fidelity verification tool for the file-based environment

.- The 4™ generation smart tool for production and post-production facilities, CDN and IPTV
systems, development labs, software developers and high volume manufacturers

- An essential QA/QC tool for broadcast, prosumer and consumer video systems with
LAN/WAN connectivity

- VQV displays images and parameters of all compressed video files
In a variety of formats, including MOV, MXF, MP4, AVI, TS, M2TS, etc.

- In addition, VQV reads, plays, converts and outputs uncompressed video material data in
YUV/RGB/BMP formats, bit by bit, pixel by pixel, frame by frame

Copyright VideoQ, Inc. - VQV Training Presentation 3



\607/’ VQV and VOMP — General Concept \61/

VQV compatible VOMP player can be used as a stand-alone QA/QC SDR media file opened in VOMP window

Audio Levels Meter and Recent Files overlays

tool or it can work in close co-operation with VOQV.
In the latter case VQV is a master control point, launching VOQMP
player (and sync server running in the background) as needed.

In any case video files can be opened in VQV and/or in VOQMP.

VOMP can open and analyze audio files, but VQV can not.
7.1 surround sound audio file opened in VOMP window

VOMP player has many useful features: Advanced Audio Analyzer overlay

« Real time playout via ffmpeg hardware accelerated decoder

Bl Ll
WO oM w
i L9

« Fast intuitive timeline navigation and speed/scale/zoom/pan controls

* Playlist manager, recent files manager, video and audio tracks selection

« Advanced AV Monitor and Audio Analyzer

Learn more about VOMP:  http://www.videog.com/vgmp.html

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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The Top Level Workflow Diagram

VQMP player compatlble with VQV
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Real time video playout,
up to 8K UHD HDR/SDR,
multi-channel sound,
AV analyzer overlays

QnmpP

readout and VQV filters/meters overlays

¥@ FALL: 101.9 nt, CLL: 10000.0 nt. Press Space Bar to build Light Levels Statistics - X

Sync Server 4

|* Controls ' 2\

File FrameSize ColorSpace Zoom Tools & Filters Help

Metadata I a :
OpenGL e ot 0.1 1 10, 20/ 50, 100, 200, 500/ 1k 2K 5k 10knt
Renderer MaxFaLL: Frame (F) LL nt ~ | Average (FALL): 101.9 nt Max (CLL): 10000 nt
600 nt '
MaxCLL:
VQV 1000 nt
FFMPEG
Decoder
i
]
]
]
]
]
]
]
]
75
A
Converted Raw 50 0

AUTO:BT.2020

=mPQ RAW
2160p25 1:4

AWM RE

YUV420 10b
© 000262 /015391 F

YUV/RGB Files

Matrix: BT.2020, Primaries: BT.2020

B BM#1: 00:00:10.480/00:10:15.640

UHD HDR10 sample video — courtesy of newsbyte.co.uk
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VQV Features 1 \él/

- An offline video player with sophisticated viewer-analyzer functionality

- Covers a wide range of frame sizes and formats, up to 8K, including variety of HDR formats
(PQ, HLG, and LOG, several user-selectable rendering modes)

- VQV displays frame by frame:

- XY positions, YUV & RGB Levels and expected (as by selected model) Light Levels of every pixel, line, frame or segment
- GOP structure, frame type, bitrate statistics for the selected frame or selected timeline segment
- Light Levels (LL) values in perceived nits (= cd/m2only on shades of Gray) or % of the selected LL range limit

- Uses fast intuitive controls for timeline position, zoom, signal gain, filter mask size and position

- Contains built-in high-gain spatial and temporal high-pass filters revealing even hardly visible artefacts

- The user can choose:
RGB, Y, UV, R, G, B or LL view channel, color space, level scheme and SDR/HDR Rendering Mode

- Aright-click submenu allows fast creation of snapshots or thumbnail .BMP images
- VQV also contains a powerful “Export as" file and data format converter

- Provides for quick frames/profiles comparison and benchmarking by running multiple VQV Instances

Copyright VideoQ, Inc. - VQV Training Presentation 6



VQV Features 2 (continued) \él/

For R&D and product verification work, VQV can be launched in a Windows GUI Mode

For semi-automatic QA/QC operation VQV provides multiple GUI instances via Command Line Mode
VQV opens and decodes any wrapped/compressed video file (all formats supported by ffmpeg)

VQV opens static image files in a variety of formats — JPG, PNG, TIF, etc.

VQV opens single frame file, folder with numbered frame files, or large multi-frame RAW video files

Video data export processing provide for:

* Frame cadence change: N:1 decimation, 3:2 repeat, 1:N frame repeat, and/or A-B fragment repeat
« Color space and pixel format conversion: SDR < HDR, YUV < BMP/RGB, UYVY < Planar YUV

Resolutions supported:
from 192x108 to 7680x4320 (8K), 8, 10, 12 or 16 bits per component

Repeat full duration (loop) or selected fragment (A-B loop) playout

Shuttle/Jog playout modes, variable forward and backward playout speed (VideoQ ‘Videola’):
Actual frames-per-second speed depends on CPU/GPU power and video frame size
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VQV Features 3 (continued) \él/

SDR / HDR (Standard Dynamic Range / High Dynamic Range) Modes supported.:

« SDR - Conventional YUV/RGB data format, selectable rendering modes

« HDR-PQ (Perceptual Quantizer), selectable rendering modes, including RAW video data image

« HDR-HLG (Hybrid Log Gamma), selectable rendering modes, including RAW video data image

« HDR LOG (Camera LOG and DPX LOG), selectable rendering modes, including RAW video data image
Auto and manual selection of YUV < RGB and XYZ = RGB matrices and color space primaries:

. UHD and 8K (BT.2020/BT.2100, DCI-P3)
. HD (BT.709, BT.2020, DCI-P3)
- SD (BT.601)

Switchable YUV < RGB levels mapping:

 Full Range (FR), e.g. 8 bit RGB 0-255 format, which requires down-scaling to make YUV 16-235
 Narrow Range (NR), e.g. 8 bit RGB 16-235 format, which does not requires down-scaling to make YUV 16-235

Variety of Input and output RAW YUV / RGB formats:

« Interleaved, 422 UYVY 8bpc and RGB48YUV48 — interleaved 16pcb YUV/RGB
 Planar 444 RGB and YUV, 422, 411 and 420 YUV, bit depth: 8, 10, 12, 14 or 16bpc

Copyright VideoQ, Inc. - VQV Training Presentation 8



\émp VOMP Media Player Features \él/

- VQV compatible real time media player combining minimalistic GUI (OSC = On-Screen Controller
pop-up bar) with intuitive keyboard/mouse/overlay controls

- Powerful ffmpeg-based hardware-accelerated decoder that supports nearly all media formats,
up to 8K UHD HDR/SDR

- HDR (PQ and HLG) to SDR conversion for easy HDR preview on SDR screen
- Multi-channel audio rendering engine, up to 7.1 surround sound

- Fast intuitive timeline navigation, including switchable messages and GoTo Manager

- Smart speed/scale/zoom/pan controls with info overlays

- Smart file opening, including configurable use of last-used timeline position and track controls
- Playlist Manager with editing controls

- Recent Files Manager with editing controls

- Smart video, audio and subtitle tracks selection

- Advanced AV Monitor and sophisticated Audio Analyzers

For more about VQMP see separate presentation
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VQV GUI: Menus & Controls

v

Top level menus: File, Frame Size, Color Space, Zoom, Tools & Filters, Help

. — —
—_— "

Title Bar Band =

When Mouse Cursor is within the Title Bar,

R — —
_——— »Q W’ EOTYL@ >BF7075 RGB 8b: 209, 224, 228 > RGB %: 88.1, 95.0, 96.8. SDR_RAW
File FrameSize ColorSpace Zoom Tools & Filters Help ~

shows messages about:

- media file format,

- selected modes of operation,
- current timeline position,

- measured parameters values

Stop Button forces Jog Mode,
current frame number resets to 0.
All filters and overlays reset to Off.

N\
N\

Eject Button \\
Close (release) media file,
2nd click will re-open closed file ™

o Mexicana rv1pz4_‘,;;;! f
=SDR_RAWS
540p25 1:17

. {

Eos
Matrix: BT.709, Primaries: AUTO: BT "9l
00:00:09.000 / 00:06:55.080

P L) r

Anllipaw

|§ PMPA[AVC] 340pd3 8b 0.335 Mbps Frame: 9924 7 13142

When Mouse Cursor is within

| ; §\ the Active Image Area

S key toggles the Title Bar Message
e.g. between current pixel parameters
and current frame levels statistics

. Text Info Overlay Messages
. ’/7 Press T key to toggle it On/Off
Ctrl+T toggles auto-hide mode On/OFF

e S A
2 Ryuvac 3by
.© 000225 /010377 F

/
/
/

Pause Button

Send/receive file path and timeline position

AW R
s \§ VQMP Server Control Buttons:
|
| between VQV and VQMP windows

Play Button toggles Play/Pause.

Navigation Slider Band:

When Mouse Cursor is in this band the Title Bar Message shows
media format info, current timeline position and playout speed.
Press S key to cycle thru the message modes, e.g.:

| 7@ 540p59.94 8b "B" 0.010 bpp 0.317 Mbps 235/ 3634 00:00:03.921 / 00:01:00.627

|@ 5340p59.94 8b "B" 662 bytes 235/ 3634 00;00:03;55 / 00;01,00,36
SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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\607/0 VQV and VQMP Synchronization \511

VQV is a master control point, launching VQMP player ~Ildle VQV launches idle VQMP (server initialization only)

(and sync server running in the background) as needed.
Video files can be opened in VQV and/or in VQMP, so there are

several cases:

. | . VQV sends to VOMP t SDR file path and timeline posit
» VQV and VQMP render the same file, possibly at different _VQV sends to VQMP curren e paih and imeine postion

| e e co 5 e ” .71 % » % ,
i R IR A o 5 4
"} ] “ I' S :r ;‘;p S 9;’;_: | E l‘ ¥ ¢ 3 e, i?f}“,a % -

- . R . 1+ 5, 7% f | ’ ~ ! 19 LA
timeline positions. | ‘ , &

 VQV and VOMP render two different files, even of two
different types, e.g., video file by VQV, audio file by VOMP

In any case, VQV can exchange with VQMP short command

messages containing:

« Full path to media file

« Timeline position in s.ms format

Click on VQV > A button or use Ctrl+ Up Arrow
to send message from VQV to VQMP

: o
Click on VQV %7 button or use Ctrl+ Down Arrow
to request and receive message from VOMP to VQV
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File

Frame S5ize Color Space Zoom  Tools & Filters  Help

Open file or files sequence | Open in New VOV Window

5et the Default Rendering Mode for File Open/Recpen:

SDR/HDR RAW
SDR/HDR Mode matching File Metadata

Release (Close)/Reopen file, toggle as "Eject” button

Duplicate VOV Window

Save YUV format & frame size as default for next RAW YUV File Cpen
Apply default RAW YUV format and frame size saved in registry

Default Frarme Rate: 25 fps

Default Frame Rate for Raw Video Data and Image Sequences, fps

Mavigation Control Panel (Goto & Bookmarks)

Video Stream ID and Yalid Streams Count

Video Stream

Export Bookmarks to TXT file
Import Bockmarks or Segments List from TAT file

Export to .EMP file(s)
Export to interleaved RGE, 444 48bpp .RGE file
Export to .Y4M file
Export to RAW YUV file
Output Format & Frame Cadence Conversion Setup
Video Data Source: Rendered RGE Image (default)

Exported Video Data Source

Exit (Chunt)

Ctrl+ 0 | Ctrl+N

Ctrl+R

Ctri+D

Ctrl+5 »

Ctrl+ X, Ctrl+C

File Menu

This menu controls the following operations:

 Media File Open /Close / Quit Operations:

Ctrl + O brings up standard File Open Dialog,

Ctrl + N does the same, but the selected file opens in new window.
Ctrl + D duplicates current VQV window.

Ctrl + S cycles thru video streams (if media file streams count > 1)
Ctrl + X, Ctrl + Q serve to exit (quit) VQV program

Released (closed) file can be reopened, e.g. for iterative video codec settings
optimization. Ctrl + R shortcut is a toggle control for this process. Eject Button
also toggles between File Close / File Reopen.

Reopen operation restores previous timeline position preserving main controls, but
some tools, overlays and controls could be reset to defaults.

Ctrl + Eject brings up standard File Open Dialog (same as Ctrl + O).

File open menu options set defaults for: Rendering Mode, RAW YUV pixel format
and Frame Rate,

» Files Export / Import:

Export / Import Bookmarks to / from *.vgvbm.txt file, or import Segments List
from *.vqgtsf.txt. If present, InFilesPath.vqtsf.txt file and/or InFilePath.vgvbm.txt
file are auto-loaded immediately after opening InFilePath media file.

Export of source or rendered RGB data to BMP / RGB file.
Multi-frame content can be saved as a folder with numbered BMP frames or as a
single multi-frame RGB file (16b per component, 48b per pixel).

Export to YAM / RAW YUYV file with optional conversion of pixel format.

Copyright VideoQ, Inc. - VQV Training Presentation 12



File Menu Options ov

Save frame size, color space & frame number as defaults for .YUY/.RGB File Open It is possible to save in Windows Registry current (user-
S (R B o L s selected) pixel format and frame size of RAW file, e.qg.
Select stored parameters application mode » '+ Do not apply stored parameters UYVY 1920x1080. thus providing for easier Opening of

Apply stored parameters once . : : . : :

DeiauibbamelRai=Zifos PRYSEEER similar files. This function has a pop-up configuration sub-

Default Frame Rate for Raw Video Data and Image Sequences, fps » AR T T A P T E menu: OFF App|y Once. AUTO: Always Apply

Default Frame Rate, fps > 23.976 Default Frame Rate can be selected at any time, thus providing
Mavigation Control Panel (Goto & Bookmarks) M =1L for advanced opening of RAW data files or media files with

| 25.000 .
¥ Video Stream ID: 1, 540p25.000 o070 missing, wrong or corrupted Frame Rate metadata.

Video Stream Ctrl+5 » 30,000
Export Bookmarks to TXT file 50.000 Shortcut N brings up Navigation Control Panel pop-up window,
Impert Bookmarks from TXT file 59,940 see next slides for more details

&0.000

Export to .EMP file(s)

Video Stream: #1 /2, ID: 65, 1080129.9/0

Video Stream Ctrl+5 > ~  Stream #1, |1D: 65, 1080129.970
Stream #2, |1D: 81, 480i29.970
Stream #3: N/A
Stream £4:; N/A
Stream #5: N/A

If the analyzed file contains several video streams, it is
possible to select any one for analysis.

Export Bookmarks to TX1 file Select with mouse click or shortcut: Ctrl +S

Import Bookmarks from TXT file

Export to .EMP file(s)

Copyright VideoQ, Inc. - VQV Training Presentation 13



YUV/RGB Output Format & Conversion Options

YUVAYAM/EMP/RGE Output Format & Conversion Options >
Output Pixel Format Options

4228bpc  |<=== Planar ¥, U, V: 8~16bpc ===>| 16bpc 8 bpc 16 bpc

LYVY 444 422 411 420 YUVYLIV RGE RGEBRGE
O @ O O O O
Planar ¥, U, ¥ OQutput Bit Depth (Bits Per Component) Data Fange
wro Osb @wb O Qub Qmp OFul>F

(@) Full = Marrow

(@) Litde-endian () Big-endian _

Input/Output Frames Splitting/Dedmation Multiplication Options
Repeat A-B Selection
[ ] Auto-numbered .¥UV/.BMP single frame files
Change Frames Cadence

[] Convert 24 fps to 60 fps (3:2)
Mote: In 3:2 Mode Decimate Frames = 1 & Repeat Frames = 1

Decimate Input Frames

Fepeat Output Frames
Mote: Raw YUV planar formats require 2 selection stages

=rrral =
40 ! -~

LR

Mote: Invalid combinations are auto-corrected: press OK once more

Ok

Copyright VideoQ, Inc. - VQV Training Presentation
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This pop-up dialog windows can be launched from File menu. It provides for
YUV/RGB formatting and data range conversion options:

* YUV output pixel format selection:

« UYVY (aka “interleaved 4227), compatible with widespread SDI stream format
 Widespread planar 444, 422, 411, and 420 YUV formats, 8bpc ... 16bpc, LE or BE
* VideoQ proprietary 444 interleaved 48b (16b per component) format

* Frame sequence splitting/multiplication options (BMP & YUV):

* Repeat pre-selected A-B segment of media file several times. It is useful, e.g. for
creation of dynamic video by repetition of a single static frame

» Split selected A-B segment into a set of numbered frames (UYVY format only)

« Frame cadence conversion controls (BMP & YUV):

 Itis possible to simulate 24 fps to 60 fps frame rate conversion (3:2 cadence) by
checking the corresponding box. In such case all even-numbered source frames will
be repeated 3 times and all odd-numbered frames will be repeated 2 times, thus two

input frames will be converted to 5 output frames.

« Combining “Decimate” and “Repeat” numbers provides for the creation of custom
frame cadences, e.g. Decimate = 2 and Repeat = 1 will simulate 50 fps to 25 fps (or

60 fps to 30 fps) frame rate reduction.
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Frame Size Menu \61/

Manual selection of Frame Size is required only for RAW YUV/RGB input format.

For all other input formats Frame Size is set automatically and the Frame Size menu used only as info message

Frame Size | ColorSpace foom  Tools & Filters  Help

Frame Size: auto-detected, except RAW YUV/.RGE Click on Custom Size will Enter Customn Size o4
bring up the pop-up dialo
Only for UYVY format: — — —>v| AUTO _ g up pop-Up J File Open Frame Size:
_ o window
If the actual Raw YUV frame size is Customn: 192x108 ... 76804320 € — — e ] LS Width b&0 | Height =40
unknown, then it makes sense to 8K (7680x4320) /"‘ 7
enable the AUTO detection (smart Digital Cinerna (4096x2160) / // i
guess) mode UHD (3840x2160) / o
v HD (1920x1080) = default / //
SubHD (128072070 / /
It is recommended to select PAL (720x576) ///
correct frame size before T T T2 NTSC (720x480) 4
: - Manual selection of Custom Frame Size, the values set are
opening RAW YUV/RGB files. v Info: Active Image 1920 x 960 (0~1919 x 60~1019), DAR: 1.778 [16:9], AI_DAR: 2.000 [2.0:1] _
N N N used only for RAW YUV/RGB input format.
N N N
N N N
N N N
N N N
N N N
N N N

Info Message showing currently selected Frame Mode, Active Frame Size & Display Aspect Ratio
resulting from Black Bands (Letterbox / Pillarbox) detection and media file metadata (PAR/DAR) processing.

The control switching Full Frame Mode / Active Frame Analysis Modes is in Tool & Filters menu: shortcut: Ctrl + Shift +A.
Black Bands Meter: Shortcut: Ctrl +A
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YUV/RGB Pixel Format:
Except Raw YUV/RGB files
the format is set automatically,
so these menu lines are used
mainly for information \

\\ »
Color Gamut N
Conversion Mode
\ (v
\
\ v
\
\
Select \\J
YUV & RGB \

Conversion Type

For SDR & HDR Modes
user can choose between
“Narrow” and “Full” Data Range

N\
For some HDR Modes \
the selection is fixed (AUTO), N\
So it can not be changed by user

Color Space Menu

Color Space | Zoomn  Tools & Filters  Help

N

~ Marrow YUY Range <> Marrow RGE Range & Full YUV Range <> Full RGE Range

Pixel Format: auto-detected, except RAW YUV/.RGE
UYVY, Interleaved 422, 16 bpp, 8 bpc
YUV or RGE, Interleaved 444, 48 bpp, 16 bpc
YUV Planar 444 or RGB/RGBA
YUV Planar 422 or Packed w210
YUV Planar 411
YUV Planar 420
Selected Bit Depth: 8 bpc S
Bit Depth and Endianness: e

YUV <> RGB Color Matrix: BT.709 - Auto-selected by Pfame Size & Aspect Ratio: 'IE'EG:-:ED/

AUTD (default: by file metadata, format, frame size & aspect ratio)
BT.2020-MCL (UHD-5DR), BT.2100-MCL (HD-HDR, UHD-HDE)

ET.709 (HD-5DR) 7
BT.601 (5D-50R) - mandatory for sorne graphic Image formats S/ -
= 7
Prirnaries: AUTO: BT.709
7
Primaries: 7
7

Color Gamut converted for BT, 709~ SF{GEBDKSUEEH On f Off

Selected Rendering Mode: SDR.
Extended Media Amhi}:}}ft/f'-ﬂnde Cin f Off (default)
SDR (default)
HDR-PO (BT.2100), Select Rendering Mode:
HDR-HLG (BT.2100), Select Rendering Mode:
LOG, Select Rendering Mode:

YUV<=RGE Levels Mapping Scheme. Toggle Marrow/Full Range (MNR/FR):
Marrow YUV Range <> Full RGE Range

Mote: For some modes/formats the Mapping Scheme is fixed

YUV <& RGB Color Matrix:

e
P Matrix can be set
- - automatically or manually
e
e
_ -~ Select Dynamic Range Type used
_ e for rendering and measurements:
// SDR, HDR-PQ, HDR-HLG or LOG
7
//> v s Select Bit Depth
- 10le _and endianness
12le /
141e J Only for RAW YUV
e 7 inputs
10be
12be I . .
b _ Select Primaries
16be /
7
Shift+P > (v AUTO L/ A
BT.2020
G DCI-P3
i 57709/ BT.601 (625) Select a sub-variant of the
BT.601 (525) .
c ~  selected rendering mode:
7
0 7
Ay g e.g. for HDR-PQ
5 PO>SDR 2 select
,, HDR-PQ RAW
or
: HDR-PQ > SDR

converted RGB

Copyright VideoQ, Inc. - VQV Training Presentation
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Zoom and Pan Controls Qv
Zoom | Tools & Filters  Help

Hint: Use Up/Down Arrows or Z+Mouse Wheel controls Zoom RatIO can be Changed in three ways:

Hint: Use Fast Draft Mode (for 720p or greater, except RAW YLV/RGB/BMP)

Fast Draw Mode * Click on the desired line in Zoom menu

—_— e —— —> Fast Draw Mode (FOM]) / Aspect Ratio Correction (ARC) On / Off (default) Shift+D
] ; FOM Mode Off
provides for faster analysis and « Press Up/Down Arrows (image centered zoom)
foom Ratio (x FDM Zoom Factor if applicable) :
plaYOUt due to bUiIt'in frame Size 1:8 = default for frame width = 4K e.g. 8K

- « Point the cursor to an area of interest, press and hold Z key,

converter so any input size greater [ 1:2= defauit for HD
A
I
I
I
I
I

11 = default for 5D, SubHD & FDM then rotate Mouse Wheel (cursor centered zoom)

&1 = default for SubsD
41

than 1280x720 is converted to

960x540 frame size
For ratios greater than 1:1, image is magnified by simple pixel repetition

without any smoothening filter, thus making analyzed artifacts more visible

Zoom Ratio 4:1

Select Rendered Image Zoom Ratio

_ _ _ If zoomed image is larger than VQV active window dimensions (which depends

Depending on Frame Size some ratios _ _
on PC monitor resolution), then press and hold Left Mouse Button and move the

(too small or too big) could be excluded, mouse cursor in the desired direction to move the whole image (Pan Control).

and the corresponding menu line grayed out,

Mouse Pan Control, Zoom Ratio 2:1

@ %0500 YUN 851 8 8 171171134 gt A58 % 711717513 SOR ARS,

e.g. for 960x540 size 1:4 zoom is not available
and for UHD frame size 4:1 zoom ratio is not

available.

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Reset All Tools and Filters to Defaults
TOOLS

Hint: General Shortcuts: K: Color Space Info, 5 Messages/Modes, T: Text Info, Ctrl+M: Media Info, Ctrl+P: Print to TXT file
HDR & S0R Metadata Validator

Active Image (Black Bands Detector), detect once & store
Hint: Black Bands Detector Controls: Shift+A: Show / Hide Markers, Ctrl+5hift+A: toggle Activelmage / FullFrame Modes

‘FrameScope’ - RGB Range Frame Profile Waveform On / Off. Controls: F: Filtering Mode, 5: Readout Mode
Line Parade Waveforms On / Off. Controls: M: Full Frame / 5elected Lines | Ctrl+M: Selection Maszk, ¥: YUV 7 RGE, P: Persistence
Histogram On / Off. Control Shortcuts: Ctrl+H: Modes, Shift+H: RGE / LL, Ctrl+5Shift+H: HDR10+ Distribution
'L-Bar' - Levels Statistics Bargraph On / Off (Press "5" twice to show Levels Statistics Report Overlay)
Graticule Units: LL {Light Levels), nt

Wawveforms & Histogram Graticule Units Selector {locked for some formats/modes):

‘WW-Bars' - Video Volume Bargraph (RGE & YUV statistics) On / Off. Shift+V : cycle thru RGEYUVE / RGE3 / RGE1 modes
Vectorscope On/ Off, Controls: "5" with cursor in VectorScope area to cycle thru the display modes

ChromaScope - Color Gamut Meter On / Off. Controls: P: Persistence, A: Auto-Primaries, Shift+P: Primaries, M: Modes
'C-Bar' - Compressed Video Bitrate Bargraph On / Off (Press "5" twice to show BitRate Statistics Report Cwerlay)

Moise & Activity Meter On / Off, Shift+ M toggles Mask Mode

AV Sync Error Meter (requires MPC Test Pattern YUV+ WAV input)

FILTERS:

All Filters On (default) / Off

Filters Mask On (default) / Off, MaskSizeControl: M+MouseWheel

Selected Color Component(s): RGE (default)
Hint: Display R, G, B, ¥, UV, LL (maxRGE) Component Image On / Off:

M5Bs / L5Bs Image Display toggle, only if Bit Depth > Bb

Hint: Change Display Gain (Contrast): Shift + Up/Down Arrows or 5hift + Mouse Wheel, Selected Gain: x1
Reset Display Gain x1 (default)

AY (spatial) Filter and/or T (ternporal) Filter Controls:
XY (Intra-Frame) HPF/LPF/Off, default = Off
T ({Inter-Frame) HPF, On / Off {default)

Ctrl+ Shift+ M

Ctrl+ 4

Ctrl+W

u>

v
Crl+V
Ctrl+C

C
Shift+MN

Ctrl+E

Shift+F

Shift+M

Shift«+ R, G, B, Y, U, L

8

Shift+X
Shift+T

v'

Tools & Filters Menu

RGE Levels, %
Light Levels (LL), %
Light Levels (LL], nt

Copyright VideoQ, Inc. - VQV Training Presentation

Tools Section:

Controls built-in meters & analyzers
and the corresponding overlays
showing the analysis results.

See next slides for more details

Filters Section:

 Filter Mask (adjustable square or full screen)

R, G, B, Y, UV, LL color channels selection

MSB/LSB image selection (if input > 8b)

Display Gain (contrast): x1, x2, x4, x8, x16

XY (spatial) Filter: HPF (details) or LPF (blur)

T (temporal) Filter shows frames differences

XY Filter can be combined with T Filter,
e.g. T HPF cascaded with XY LPF.

See next slides for more details.
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Help Menu

Help

et Vieeo _— S
B T I T — VOV Brief Guide in PDF format Shortcut: F1

S ‘Wb Frma g 7L, B S TET B A SN e BE s
WO [Womal) ik a0 of T reorenal b edi Flee Plager | visear drabaer | Cowele L R - 1 [°F - '=2F]
B Ao s’ B Wl 05 I b o)

E— e r— About VOV

= For frara shres up i WD =« ST

Duni czew TP, 1.3 G, B G0 RAM

- For s stres oo e LRCVDOD (4000 33

Sk cmew DU, T8 G, ¥ GO M, igs capacy faat MDD

i U i o (35 1 Cracmaniciy [age
. ¥ - i rwTa
[ - T L &
1 L T A r
“E-ii Dby -~ HETEe AT T AL F LT NSARY BN ST MR T T R M0
Craacs i Foitie oo tha T S o, . "0 A/ e cosgy P VORI sl DL s ks i ks Sl sl Lo L v 8 LT LMOAG MR T 8 AW TR Crily
S A viril SogERTE iy Sorfal wit WO, EXE I mack ok phiaas cmors 1 ariginal WO 0 s and add B Aratn sd IO Bhin Armigais | s g A MR w7 & Ay T ey
= P ML progra s chaons 1 - el 8 can ke dors w8 TRmonaSeEngs’ man of 1 S pogaeT

ey T e ]

8.0 v B B | AT | T M 6T

e e e e e e 5 ] . Press keyboard F1 button to open About VQV Program

Ecoaan tis LETe s s

S 10 W) ] S, BP0 i Tl 0 i T BT bl

Pt 0 A R | e [ RO R 7 MR T LS M

e 1 e s “VideoQ VQV Brief Guide” PDF

T ot et T o U of nembered e drop Sefolde! Ko o° Iroes 10 ooan e fle

Cusyveriad Prame ] Sapsa B TUTTAEI o LR T I R - ek

Fir g coerails QUMD spaesion VOO0 sar B, Lrchast via o M I TUW BT IEE IR, WLTEN, BT che b It i o | Pl FOY Madgi —

e e —— document, containing list of available vO YideoQ, Inc. Copyright [c] 2012-present
T

e L L L T e e p——————T—

gt M = e o bk e, R [ St o A . L/ Su0A usie I conteing apaces SN PO, X Apbommmin s o e S o )

Co o b Vet g i, e 50108 50l i i M e o functions and Table of Shortcuts

B TUN_ResaSiwlich i cmised, WO ser-daseciy 1L T i T T rE———
Corwrared Linst foo plarar YUY formaty WOV ENE "Inpun Marw” Wikh Height Formae, &g sov ipus 1350 70423

T —— e See also Table of Shortcuts slides at the version 4.1.2 Maxies Bk

Dy ST A R VLY L el i B W SR T
Siric WA Sl 1t Tl Wy MRC0TSN I Tk WIS gy, Sncapt 1 kicaion of Pl a0 oplnes e i, fust

e e end of this presentation Licensed to VideoQ Labs Ltd until 09 May 2121

Technical support: support@videog.com

Help menu 2" line brings up compact

This program uses mediainfo,

‘About VQV’ pop-up window.

OK

ffmpeg and mpv libraries

It contains version and copyright details.

Note that the VQV companion VQMP player O

is controlled by a separate group of shortcuts aka “keybindings”. Within the active VQMP window

press keyboard F1 button to open “vgmpv_bindings.rtf” in WordPad.

VideoQ version of VQMP shortcuts is significantly different from the original MPV shortcuts, but

some original MPV shortcuts are still active. To see the full list of original MPV controls press

keyboard F2 button to open “mpv.io.html” in your default browser.
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Save & Open BMP Snapshot in M5 Paint

Save & Open BMP Snapshot with TimeStamp in M5 Paint
Save BMP Snapshot

Save BMP Snapshot with TimeStamp

Playout Wraparound On / Off (default)

Bookmark current Tirneline Position & Copy it to Clipboard
3o to the Last Used Bookmark

Create the Bookmark from Clipboard data

Clear All Bookmarks

Open Timeline Navigation Control Panel

Toggle All Overlays On (default) / Off (Clean View)
Toggle Timeline Info Text Owverlay On (default) / Off
Text Owverlay Auto-hide Mode On [/ Off (default)

Mark/Trim AB Loop Start Point: [A=
Mark/Trim AB Loop End Point: =E]
Clear AB Loop Start & End Points

Loop start set: displayed symbol =

00:01:00.000 " 00:02:00.000
00:02:00.000 / 00:06:55.080

Time position within the loop limits: displayed symbol =
-4

[AB] an @D :01:00.000 ~ 00:02:00.000¢pING

0:01:56.000 / 00:06:55.080

Time position outside the loop limits: displayed symbol =

&= ' 00:01:00.000 ~ 00:02:00.000
~ %00:03:34.280 / 00:06:55.080

Ctrl+Shift+P

B

Ctrl+E
Ctrl+5Shift+B
Shift+0

[A>

¢

T‘

Right-click Context Menu

01500 010376 F
‘001500 / 010377 F

001500 "~ 003000 F
003000/010377 F

[AB]

001500 " 003000 F
002900 /010377 F

B]>

001500 ~ 003000
005357 /010377

=
N
I
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This pop-up window can be invoked by pressing Mouse Right Button

whilst cursor is in the Active Image Area.

The menu contains 4 sections allowing to:

« Save current frame Snapshot as BMP file and optionally open it with Microsoft Paint
« Control Playout Wraparound Mode and Bookmarks creation and usage

« Control Timeline & Info Text Overlays

« Mark A-B loop timeline segment boundaries (Start and End points)

Snapshot file name is automatically appended by current frame number and frames count, e.g.
“TestSDR_frame 225 of 10377.BMP”.

Snapshot file name can be optionally appended by PC local date and time, e.g.
“TestSDR_frame_225 _of 10377_20170308_205801.BMP”

There are 3 modes of Text Overlay presentation: On, Off, and Auto-hide.
In Auto-hide Mode two lines of Text Overlay are displayed only when mouse cursor is below the

active image, i.e. in the timeline slider area.

Default AB Loop limits (frame numbers) are: A (Start) = 0, B (End) = frames_count -1
If Start > 0 or End < frames_count -1, AB limits are shown in the top row of Text Overlay
For example if frames_count = 100, and user marked only A point = 20, then loop playout will start

at frame 20, continue until frame 100 and restart at frame 20 if Wraparound Mode is ON.
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Opening Media File via Windows GUI Dialog ov

v@ Qpen File. Use common file types dropdown list.

= v » ThisPC » Desktop » Test v O Search Test P
Organize = MNew folder = -~ [ @
/@& OneDrive ~ ] ]
& Documents VQV GUI Menu File/Open (Shortcut Ctrl+O) brings up standard

——
= Pictures m
o r—

? Dropbox

CB_UHD 12k
‘& Onelrive handbrake h265
ET709.mpd
B This PC

B Desktop
@ Documents
* Downloads
J'! Music

= Pictures

B Videos

s T106E0300E (C:)

= Netwnrk K

File name:

Windows dialog.

User can use wildcards, type specific file type, e.g. *.mp4, or

select the appropriate line from drop-down list.

/7
/7
/7
/7

4
All Files (%)

Common Video Formats (.avi;*.mpg;™.mav; " ts;" . m2ts; " mkv " mxf " mpd:*.mov)
MXF, MOV, MP4 (*.mxf*.mpd:*.mov)

MWEKF Files (*.mxf)

MOV Files (*.mov)

MP4 Files (*.mp4d)

Common Graphic Formats (*)pg;*jpeg;™jpd™ )2k ™ tif; " 0ff; . png)
JPEG Files (*.jpg;*.|peq)

JPEGZK Files (*jpd;*)2k)

TIFF Files (*.tif:*.tiff)

PMNG Files (*.png)

Raw YUV, Y4M (*.yuv.ydm)

YUV Files/Sequencies (".yuv)

YaAM Files (Y, UV planes,+header) (*.yd4m)

Raw RGE, EMP (*.rgb;*.bmp]

RGB Files (*.rgb)

BMP Files/Sequencies (*.bmp)
All Files (*.%) *-'| |-

Copyright VideoQ, Inc. - VQV Training Presentation
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Opening Media File via Drag-And-Drop

| + | Video Tools  C:\Users\VS\Desktop' Test — O >
m Home Share View Play ﬂ'
- !
s - . T J HH select an
AL v
= [y Copy pat gl i Select none
Pin to Quick Copy Paste ~ Copv to F ename Mew Praperties .
ACCEnS "| Paste shortout folder - £ DDImrert selection
Clipboard Organize Mew Open Select
= S <« Desktop » Test v O Search Test pe
#
7 Quick access
—
4 Downloads Vo
& DropBox —r
B Desktop Colact o f; o
| CB_UHD_12b Select a file to preview.
& OneDrive handbrake h265
[= Documents BT709.mp4
| Pictures
22 Dropbox i
1 itemn W\

VQV supports Windows standard file extension

association procedure, as well as drag-and-drop

(quick & easy) opening procedure.

v@ VideoQ VQV Media Files Viewer-Analyzer

File Frame 5ize ColorSpace Zoom Tools 8 Filters  Help

¥@ Line 1404 XYFilterd StMin~5tMax: Original RGB 12b_le 144~2912, RGB % -2.2~75.8, LL: 0.0000~51.4 %

File Frame5ize ColorSpace Zoom  Teols & Filters  Help

256

0%

= SDR_RAW
2160p23.976 1:1

| [

00:00:00.000 / 00:00:01.460 . FDM

A (w) (104D (b)) 0

3760 4095

100%

=YUV420 12b
000000 / 000035 F
H
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Shuttle Mode — Speed Controls

VideoQ Videola™

Mouse Wheel

or Right/Left Arrows:

Preset speed values:

+/-0, 1, 2, 5, 10 frames,
1,2,5,10,20s,1m (605s)

Also available are fractional
playout speeds (slow motion):
+/- 0.1, 0.2 and 0.5
of the media file frame rate.

Ctrl + Mouse Left Button
and cursor position
within Image Area

On release of Mouse Left Button
or Ctrl key playout continues at
the last selected speed.

Timeline Navigation and Playout

¥@ XY: 203, 465 YUV 8b > BT.709 > RGB 8b: 153, 150, 137 > RGB %: 62.6, 61.2, 55.2. SDR_RAW

File FrameSize ColorSpace Zoom Tools & Filters Help
it P - W r

[ 000226 F " [AB]

00:00:09.040 P

rNIORTISE K CIA

J >
es, AB'EODp IS/ON,-
- 4‘:-

00:00:31.800 ~ 00:00:40.800)
100:00:31.840 / 00:06:55.0808%

ame(\lumbers range
e

Current Segment
- Number

[S0003]8 000795 ~ 001020 F|
4 : © 000796 /010377 F

L g

K A

\ Bookmarks /

AB Loop

Play Button, Space Bar
and Mouse Middle Button toggle between:
* Play (aka Shuttle Mode)
« Pause (aka Jog Mode)

Pause button always enables Jog Mode

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

Playout Wraparound Mode is ON

Shift + Mouse Left Button click
within Image Area also toggle between:
» Play

 Pause

and reset playout speed to +1.0

Copyright VideoQ, Inc. - VQV Training Presentation
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Jog Mode — Timeline Position Controls

Mouse Wheel
Right/Left Arrows
Ctrl + Right/Left Arrows

+/- 1 frame

+/- 1 frame

+/- 10 frames

 PgDn/PgUp +/- 1s

 Shift + PgDn/PgUp +/-10 s
» Ctrl + PgDn/PgUp +/-1m
« Ctrl + Shift + PgDn/PgUp  +/-10m

« Ctrl + Mouse Left Button
and cursor position within Image Area
Seek with variable speed.

On release of Mouse Left Button or Ctrl key
playout will pause at last shown frame

Ctrl + Shift + P toggles

Playout Wraparound Mode On/Off.

In Shuttle Mode every video frame is decoded
and displayed only at speed values -1, 0 and +1.
Any other speed means decimation, e.g. speed
+5.0 means that every 5% frame is shown.
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Segments Info Overlay Options ov
Press Ctrl + O

Press Shift + S Press < or > to browse Bookmarks / Segments by Number
or to toggle Segments Info Text Overlay:
On/Off
(Segments List data are preserved)

to cycle thru 3 Text Info Display Modes:
Segments, AB Loop, Regular Video

(only if Segment List Data available) Ctrl + < or > to browse Bookmarks by Position or Segments +/- 10 (50)

Segments Info Mode

Regular Video Mode with optional Segments Info
Duration Segment Segment Start ~ End Segments Start ~ End

Frames & TC1000 Number TC1000 Count Frames

[ 000524 F ] [S0019] @ ¢00:02:00.960 - 00:02:21.880NE ¥'e 003024 ~ 003547 F
00:00:20.960 P I 00:02:01.000 / 00:06:55.080mw ' 22003025/ 010377 F

- - e [ e
ZIORDKTIID N4 ~ _
\Y, ~ -
Current Current Time Position
Segment TC1000 & Frames

AB Loop Mode with optional Segments Info

Loop Start ~ End

Loop Duration Loop Start ~ End
. e Frames & TC1000 TC1000 Frames
0 R e (R P2 e [ 000524 F | [AB] ) ¢00:02:00.960 ~ 00:02:21.880 ¥ .003024 ~ 003547 F
Matrix: BT 709, Primaries: AUTO: BT.709% e = 78 YUV420 bl 1-00-20 960 Pl 00-02:01.000 / 00-06-55.080! ¥ 003025/ 010377 F
= ~4000071 / 010377 F* - \ de A
R [~ = 1<) b0 ~ |
\V/ '

[S0000]
P BM#1

00:00:02.840 / 00:06:55.080
! e v = .

Other Bookmarks AB Loop Mode Markers Segment Number
(if matching AB Loop Start & End Positions)

‘.\

Current Bookmark
Number & Position

Current Segment
Number & Duration

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
Copyright VideoQ, Inc. - VQV Training Presentation

24



Seek & Play Controls and Indicators ov

\ .
: .
N T R

3

)

Target 00: oo 39,520 [ 00:00:39:13 ] 000988F “hf‘“ﬂp "'

00: 00 38 13 / 00:06: 55:02 E ,'; 000963 / 010377 '

ESRCHN [ NCTTR IR

i S
Jog Seek Mode — Position Control:

Mouse Left Button within Slider Area

YO XY: 0643,0430 YUV 8b: 069,147,121 > RGB 8b: 058,069,103. Original RGB %: 19.2,24.2,39.7. SDR_RAW. - X
File FrameSize ColorSpace Zoom Tools & Filters Help

00:01:27:03 / 00:06:55:02 002178 /010377 F

N
Shuttle Mode Speed Control by Mouse Wheel,

also Left/Right Arrows

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

SOITKICI D=

Jog Seek Mode — Position Control: Ctrl + Mouse Left Button within Image Area,
also Ctrl and/or Shift + Left/Right Arrows or PhDn/PgUp

-==-50 Fj!ay

=y |

\001 153 / 010377 F

00:07:32:08 / 00:06:55:02 002308 / 010377 F

Shuttle ModE/— Speed Control: Ctrl + Mouse Left Button?vllthln Image Area
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Press N

to invoke
Navigation Panel

Timeline Navigation Panel

Text Edit Boxes:

Enter / copy / paste either Segment Number, Frame Number or Time Position: s[.ms], TC1000 or SMPTE Time Code
of the Target Timeline Position. All related boxes content will be auto-updated after confirmation.
If confirmed by Enter key or OK button (15t OK to review, 2" OK to confirm), VQV will create new Bookmark and go this position.

pop-up window

Timeline Info Boxes
(not editable)

Target Segment
(if segments data available)

Target Time Position
Direct Control Boxes

9 Radio Buttons
serve for direct selection of
the Target Time Position

Frame Number -1 means
disabled (vacant) Bookmark

At the dialog start

the selected Radio Button
designates

the Last Used Bookmark

—— = 3612

Tirmeline Mavigation

— Segments —
Count Frames Count
—_ +15] 10377
Segment £ TC100

R =
00:0&:55,080

—$

Frame # Time_s f TC1000

— Full Timeline Duraton Info —

Frame Rate

25

SMFTE TC

00:06:55:02

—— Enter/copy/paste Target Frame Mumber, Time_s or Time Code —

SMFTE TC

00:02: 24,430

Q0:02:24:12

Edit the bookmarks and/or select one to go to

Fd
— WQV Timeline Position Contrals —
M: Open Timeline Mavigation Contral Panel (this box)
T: Toggle Timeline Info Text Qverlay On j Off
Ctrl + 0: Toagle Segments Info Overlay On [ Off
B: Bookmark current Timeline Position & Copy it to Clipboard
Ctrl +B: Go to the Last Used Bookmark
Ctrl + shift + B: Create the Bookmark from Clipboard data
Shift + 0: Clear all bookmarks

Bookmarks/Segments Import and Bookmarks export: use File Menu
Shift+5: Segment Mode [ AB Loop f Regular Playout 3-way switch

Frame £ Time_s f TC1000 SMFTE TC
) =1 I::I 71 00:00:02,.840 O0:00:02:21 AB Loop Shartouts: Start Point: [ End Point: ] Clear: l|ll

Shift + 1... 9: Bookmark current Timeline Position
2 O 1021 00:00:40.840 00:00:40:21 Cil 4+ 1 ... % o b boakmark
3 () 1352 Q0:00: 54,430 Q0005412 =), or =(.): Go to next or previous Bookmark/Segment Mumber

Ctrl + = or <: Go to next or previous Bookmark/Segment Position
#4 I:::I 7435 00:04:57.400 00:04:57:10

F1: VQV Short Guide
= (=> 1 rull il —— This Panel Controls —
5 O 2363 00:01:34. 480 00:01:34: 12 Chedk any disabled (vacant) bookmark to store current Timeline Position in it
Target Frame Mumber or Time Code editing fills & select first vacant Bookmark:
#7 O 3112 00:02:04.430 00:02:04:12 If there are no vacant Bookmarks, Bookmark #9 wil be overwritten
38 @ 3612 00:02: 4. 480 00:07:74: 12 Enter Frame Mumber -1 to disable any not chedked bookmark(s)
Press Enter to apply edited value(s), or

# O 4112 00:02:44.430 00:02:44:12 CANCEL click OF, twice to review & confirm all values: OK

Review all Frame Numbers and Time Code strings, then confirm them by 2nd OK click

Copyright VideoQ, Inc. - VQV Training Presentation

It is possible to edit more than one Bookmark Box
Note that Frame Numbers and Time Code strings should
be confirmed by 2" OK click.

Entering Frame Number -1 disables (vacates) the edited
bookmark.

Bookmarks / Segments Shortcuts:

(active only when Navigation Panel closed)
To record bookmark on pause or during playout

press B or Shift + Digit Key from 1 to 9.

To go to the recorded bookmark press
Ctrl + Digit Key from 1 to 9 at any time.

It is possible to clear all bookmarks on pause or during
playout by pressing Shift + O

To go to the Next or Previous Bookmark Number or
Segment Number press < or > key

To go to the Next or Previous Bookmark Position
press Ctrl + <or >.
Ctrl + B: go to the Last Used Bookmark.

Ctrl + 0 toggles Segments Info On/Off
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Bookmarks Info Report and Bookmarks Controls \él/

Use File>Export Bookmarks Menu

to save InFilePath.vgvbm.txt and open in minimized Notepad window.
Report file name is fixed and it is co-sited with the analyzed media file.

VQV v 2.2.1. Copyright (c) 2012-2018 VideoQ, Inc. It is possible to rename the saved bookmarks file as needed.
Bookmarks Info Report created: 2018-11-25T22:06:53 It is also possible to add explanatory notes after the bookmarks data.
Media File: "C:\VQV_Test\_ HDR_Test Sample 1knt 10b.mp4"
Frames Count: 0015000, Duration: 00:10:00.000, Frame Rate: 25
#, FrameNo, TC1000, SMPTE_TC

For QA/QC purposes it is helpful to add comments about the bookmarked timeline
positions, e.g. “Frame 9000 Frame Average Light Level is beyond the specified limit".

1, 0000000, 00:00:00.000, 00:00:00:00 Added comments are ignored in case of opening of the modified bookmarks file via

2, 0009000, 00:06:00.000, 00:06:00:00 File>Import Bookmarks menu.

3, 0003000, 00:02:00.000, 00:02:00:00

4. 0006000, 00:04:00.000, 00:04:00:00 Use B shortcut to bookmark current Timeline Position and copy the TC1000 time

5 null, null, null code string of this position to Windows Clipboard.

6, null, null, null Use Ctrl + B to go to the Last Used Bookmark timeline position.

7, null, null, null _

8 nul. null.  nul Ctrl + Shift + B shortcut can be used to create bookmark from Clipboard data, e.g.
9. null. null null for fast bookmark transfer from any document or from one VQV instance to another

VQV instance.
The supported data string format options are:

* Frame Number, e.g. “018002”
= TC1000 Time Code, e.g. “00:06:00.040"
» SMPTE Time Code, e.g. “00:06:00:02”

== DO NOT EDIT ABOVE THIS LINE ==
== ADD YOUR NOTES BELOW =========
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Text Info Overlay

If mouse cursor is in the slider area,
then speed, frame number and time_>
code are shown in the Title Bar thus
duplicating the Text Info Overlay
shown at the bottom of Active Image

Current playout speed
i.e. Shuttle Mode timeline steps
in frames. seconds, or minutes.

Pause symbol E = Jog Mode -

\ ¢
Current Frame Type N F
(only for compressed video),
eqg.l','P, B —
DR Mode & Scanning Standard

- Selected Dynamic Range Mode
- Frame Height, Interlace, Rate, 40p

and Zoom (hidden on playout)

¥@ XY: 171,205 YUV 8b > BT.709 > RGB 8b: 209, 224, 228 > RGB %: 88.1, 95.0, 96.8. SDR_RAW

File FrameSize ColorSpace Zoom Tools & Filters Help

<=

L

x Press T key to toggle
Text Info overlays On/Off,

Ctrl + T toggles Text Overlay
Auto-hide Mode

Video Format Info
(hidden on playout)

v

YUV < RGB Narrow Range (NR) Symbol

D YUV < RGB Full Range (FR) Symbol

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

S
N
N

Timeline Position Info:
CurrentTimeCode / DurationTimeCode

Copyright VideoQ, Inc. - VQV Training Presentation

Timeline Position Info:-
CurrentFrameNo / TotalFramesCount
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Opening Media File via CLI 1 ov

Simple Example: Single raw UYVY data .YUV file opened via command line interface

S
Microsoft Windows [Version 10.0.14393] Ic:\VQMA Demo Files=start vqv "c:\VQMA Demo Files\VQV_DEMO\CNN.MPG"

+O current. YUY —
{(c) 2016 Microsoft Corporation. ALl rights reserved. Il o ) R , R I
(C) D Lrosc orpe ( 9 ¢ File YUV FrameSize ColorSpace Zoom Tools & Filters Help c:\VQMA Demo Files=start vqv "c:\VQMA Demo Files\V(QV DEMO\CNN.MPG"

coNVON e i les=vagv current. 19260 16886 A N . i R _
C:\VQMA Demo Files>vqv current.yuv 13 1 c:\VQMA Demo Files=start vqv "c:\VOMA Demo Files\Current_yuv420.YUV" 1920 1080 420
c:\VOMA Demo Files=

. . »@ Current_yuA420 YUV
File YUV Frame 5ize  Color 5g™
File YUV Frarne Size ColorSpace Zoom  Tools & Filters  Help

I A | L i

Cje)
Y

5
e
=
=
>

ROV AR

Advanced Example: Launch multiple VQV instances, using ‘start’ prefix:

Open several files or open the same file in several separate windows __ — -

— —_ - ) '
start vqv "c:\VQMA Demo Files\VQV_DEMO\CNN.MPG" _
-
start vqv "c:\VQMA Demo Files\VQV_DEMO\CNN.MPG" EEIaNgs
—_ .

start vqv “c:\VQMA Demo Files\Current_yuv420.YUV” 1920 1080 420 —

\
\

OSSR,

Such batch opening is very useful for benchmarking and iterative tests —

because it allows side-by-side comparison of “before and after” variants.
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Opening Media File via CLI 2 (continued)

Microsoft Windows [Version 10.0.14393]
(c) 2016 Microsoft Corporation. All rights reserved.

If Input Name is a FOLDER, containing numbered YUV or BMP files,

then the file with the lowest number belonging to the numbered frame :\VQMA Demo Files>vqv "c:\VQMA Demo Files\Vadaro Raptor”

o _ e > W0 BMP 1280x960 24bpp Frame: 2/ 8
sequence found within the folder will be opened first, and the whole | File YUV Frame Size  ColorSpace Zoom Tools & Filters Help
sequence can be played, e.qg. /

vqv “c:\VQMA Demo Files\Vadaro Raptor” /

If Input Name designates any numbered file within a folder, then the file /
with the lowest number belonging to the numbered frame sequence will /
be found, and the whole sequence can be played, e.g. the command line /
vgv “c:\VOQMA Demo Files\Vadaro Raptor\RV_25Apr13_3.bmp” /

produces the same result as the command line above /

Microsoft Windows [Version 10.0.14393] // - ‘
(c) 2016 Microsoft Corporation. ALl rights reserved. // ‘ ] : L
c:\VQMA Demo Files=vqv "c:\VQMA Demo Files\Vadaro Raptor\RV_25Aprl3 3.bmp" . : 000002 / 00008 E

RO RCTIR | VR4 20 %

Copyright VideoQ, Inc. - VQV Training Presentation
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Tools & Meters Categories \él/

* VQV analyzers and meters can be sorted out into 3 categories:

1. YUV & RGB Levels Analyzers, providing for several secondary analyzers,

such as Frame Lines RGB Range Profile, Video Volume Meter, VectorScope, ChromaScope, etc.
2. Intra-frame Activity and Inter-frame Activity Analyzers, also providing for Noise Level Meter
3. Bitrate, Packet Size and GOP Structure Statistics Analyzers
* For all 3 categories the analysis results are presented in two formats:
1. Graphical overlays — Bargraphs, Waveforms and Vector Display formats
2. Numerical readouts, shown as Title Bar Message and/or Text Overlay

« Some analyzers, filters and overlays can be combined, some others are mutually exclusive
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Tools & Meters Overview ov

See next slides for detailed description of:

1. Active Image Size Meter

2. Video Volume Meter — VV-Bars ™

f i & 5YUV420 8b;
00:00:09.000 / 00:06:55.080 000225 / 010377 Fil
e

00.02 ====
08.43

3. VectorScope N

69.83
49.87
63.60

4. ChromaScope

0.408 0.362
+0.095 +0.033

5. RGB Frame Profile Monitor — FrameScope ™ e T

| 005155/015142 F

6. RGB/YUV Line Parade Waveform Monitor ... e

/. RGB/Light Levels Histograms

==—gyres
e e K et semeia

PMBL 5 H : H H : H
1000 it Ont’ ;0.1 1 10. 20 40 100 200 400 Tk 2k 4k

MaxFALL | ‘ITL, nt = Frame = Average (FALL): 63.1, Upper (FULL): 587.8, Max (CLL): 2248 7
600 nt LL, nt = Segment = Average: 67.6, MaxFALL: 80.9, MaxFULL: 613.1, MaxCLL: 2774 5

8. RGBI/Light Levels Analyzer — L-Bar ™

$00 1000

O. Bitrate Analyzer — C-Bar ™

10. Noise Meter
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Active Image Frame Size Meter

Press Ctrl + A

to detect
Active Image Size

Also used as Statistics Analysis Area
Full Frame / Active Image switch

Press Shift + A

to show/hide
Active Image Size _-
Markers -~

—
~—
—

Ctrl + Shift + A

Analyzed Area toggle:
Active Image / Full Frame

L containing compression artifacts 1

containing any text and/or graphics

Active Image Size Meter
results are not affected

Active Image Size Detection affects the results of all other Meters because the black bands

(Letterbox, Pillarbox, PostStamp) may significantly affect image levels and activities statistics.

VQV can detect Side Bars of various shades of Gray \Y

Full YUV Range

& bit values:
Min - All pixels:

o Min - 95% pixels:

Average:

Max - 99% pixels:

Max - All pixels:

% of the range:
Min - &All pixels:
Min - 99% pixels:
Average:

Max - 99% pixels:
Max - All pixels:

Light Levels, % LL:

Min - All pixels:
Min - 99% pixels:
Average (FALL):
Max - 99% pixels:

¥
0

16
235
250

Y
0.0
0.0
6.3
92.2
98.0

0,00

0,00

7.08
100.00
All pixels Max (CLL): 100.00

U

62
101
128
135
174

U

-25.3
-10.4

0.0
2.7

17.6

v
69
116
128
156
246

-22.6

-4.6

0.0
10.7
45.2

s Frame Size 1280720, Active Image 960407 (160~111%160~566)
S50R, RGE Yolume 82 %, UV Volume 16 %

45
235
255

0.0
0.0
17.6
92.2
100.0

Save full info to machine-readable "VOV_FramelnfoReport. TXT" 7

Yes

3 B

0 0

0 0
43 39
235 233
254 254
3 B
0.0 0.0
0.0 0.0
16.9 13.3
82.2 91.4
9.6 9.6

Mo
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Video Volume Bars — VV-Bars Overlay

Press V Full R Max Limit = 255 i ° °
ange Max Limit = : :
to toggle On/Off y J X Himi ~ - \Whlte Crush Warnings Area
VV Bars Overlay 236-255 LLIthi—Vihit_e Zone _>_> — — — Narrow bar tip = measured Max100pct level

— — — Wide bar tip = measured Max99pct level
This slide shows typical 8 bit Narrow Range RGB example. ST High Brightness Warnings Area
For 8 bit NR encoding Valid Levels sub-range is 16-235.

For Bit Depth > 8 bit these levels are proportionally scaled.

Low Contrast

Warnings Area — R — — — — — 16-235 Narrow Range Zone

<— — — —— Low Brightness Warnings Area

0-15 Ultra-Black Zone — — — Wide bar tip = measured Min99pct level

> w Narrow bar tip = measured Min100pct level

_- :B_I_q_c_lf Crush Warnings Area

Full Range Min Limit =0

Each Wide Bar represents the color component range for reliable 98% of current frame pixels, ignoring specular highlights,
whilst corresponding Narrow Bar shows extreme values for all (100%) pixels - they are nearly random and may vary a lot.

This explains the drastic difference in the dynamic behavior of two bars on live video playout:

Wide Bar size and position typically do not change significantly from frame to frame, but Narrow Bar tips are moving very fast.

Copyright VideoQ, Inc. - VQV Training Presentation

— — Highlight position = measured Median50pct level

véu
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VV-Bars Variants
Press Shift + V

to cycle thru 3 Display Modes:

Press V Press S
to enable VVV-Bars and put Mouse Cursor in the VV-Bars area.
VQV Title Bar shows VV-Bars statistics numerical values YUVRGB (6 Bars), RGB (3 Bars), RGB Range (1 Bar)
J
= X e o -

RG,B 8b: Min~Max: 0~ 255, 7~ 245, 0~ 250 StMin~StMax: 16~ 211, 25~ 211, 24~ 215

Color Space Zoom Tools & Filters Help

File Frame Size

:"l,‘// [ vy = ‘,.v_ ,\' 'L N &
%k S 2 E.Yuv420 8by
00:00:09.000 / 00:06:55.080 +¥000225 / 010377 Fi
N g, e M

78 XV: 0431,0126 YUV 8b: 151,104,122 YUV %: 61.6,-10.7,-27.

File FrameSize ColorSpace Zoom Tools & Filters Help
: |

-
-

=
=
=

. O
_5[]0 2 . - — - b »
~sthbe ‘ . ) ; X . < - & e
i — e, | . | o ,
YUV420 8b' | " - DLt ¥
. SO Sy e )Y e T A i e
e . o JYUVA420 8bj
— 7.%000225/ 010377 F}
+ A Al

| r!z-ﬁ ’ AULTO:BT.709 v
=SDR_RAWSS | Matrix: BT_709, Primaries: AUTO: BT 709™ i o
240p25 1:1°} + P BM#6 00:00:09.000 / 00:06:55.080 \© 000225/010377 F - N
& . - : 4 WY . 00:00:09.000 / 00:06:55.080

Selected YUV < RGB Conversion Parameters:
YUV Narrow Range = RGB Full Range, Matrix BT.709

35

Selected YUV < RGB Conversion Parameters:

YUV RAW (Narrow Range within Full Range), Matrix BT.709
SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Smart VectorScope \él/

Press Ctrl +V

to toggle On/Off
VectorScope Overlay

UV Vectors Histogram
with automatic

brightness adjustment J/
/ 7/

U =255,V =255

U =240,V =240

Rectangular Palette is a visual

_ hint for UV vectors hues.
7

Peak Levels Marker

If Test Pattern input detected, Rectangle limited by:
U&vV

Min & Max values

~ Inner Palette edge serves as

7 aboundary marker for
2 Nominal Range Area
(U &V from 16 to 240)

the rectangle limits are auto-adjusted
to measured UV levels.
Target boxes (dark yellow)
designate 75% & 100% Color Bars

U=240,V =128

4 Display Modes

Press S whilst
Mouse Cursor
is in VectorScope area

to change
display modes

U =240,V =16

U
>

7
Uu=0,v=0 —
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4 Display Modes: Press S whilst Mouse Cursor is in the VectorScope area to change the display mode

Mode 1: (default) - AUTO

VectorScope Modes

Mode 2: Fixed Gain x1 Mode 3: Fixed Gain x8

véu

Target Boxes
are enabled automatically
by VQV Color Bars Detector

Mode 4: Color Bars

Suitable for majority of use cases.

Waveform brightness (Gain) is auto-
adjusted to fit measured Chroma
Volume limits.

Due to the built-in Color Bars Detector
Mode 1 automatically switches to Mode
4 if Color Bars or similar test patterns
are presented, so there is no need to
switch modes manually.

x1 Gain provides for better visibility of x8 Gain provides for better
dominant colors distribution visibility of low probability colors
(2D contour shape). (e.g. colors of small size objects).

However, in this Mode low probability
colors (e.g. colors of small size
objects) are hardly noticeable.

Copyright VideoQ, Inc. - VQV Training Presentation

Mode 4 enables Color Bars Target Boxes
(dark yellow squares) for:

SD (BT.601), HD (BT.709), UHD (BT.2100),
75% and 100% Color Bars

Also Gain value is adjusted and spot size
increased providing for better visibility of actual
Color Bars UV values and reduced visibility of
spurious low probability colors, such as
transitions and overshoots.

Medians and 100% peaks display disabled.
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Press Ctrl +V

to toggle On/Off
VectorScope Overlay

Checking HDR-PQ RGB Data vs. File Metadata

Media file metadata correctly designate HDR-PQ RGB Narrow Range format.
Both 100% Bars and 58% Bars hit the centers of target boxes.

RGB = BT.2020 = UV

=PQ_RAW Matrix: BT.2020, Primaries: AUTO: BT.2020 RGBRGB 16b
1920x1080 1:2

Media file metadata correctly designate HDR-PQ RGB Full Range format.
Both 100% Bars and 58% Bars hit the centers of target boxes.

RGE = ¥NR =~ BT.2020 -~ UV

VQCB HDR-PQ Test

-‘ TR NR & FR RGB versions

mPQ RAW Matrix: BT.2020, Primaries: AUTO: BT.2020 RGBRGB 16b
1920x1080 1:2
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Checking Color Matrix — VectorScope \51/

HD file metadata correctly designate Color Matrix as BT.2020 (probably, down-converted from UHD source)
YUV = UV | Targets: BT 2020 NR

Press Ctrl +V

to toggle On/Off
VectorScope Overlay

=SDR_RAW Matrix: *BT.2020, Primaries: AUTO: BT.202( YUVYUV 16b
1920x1080 1:2

YUV = UV | Targets: BT.709 NR

mSDR_RAW Matrix: BT.709, Primaries: AUTO: BT.708 YUVYUV 16b
1920x1080 1:2
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Smart ChromaScope \61/

Cyan colored overlay represents

The background is the low contrast : :
Press Ctrl + C semi-trangparent mage of the Video Image Chromaticity Histogram FlleI Metadata Info relevant ;or ChromaScope:
T : : i i Color Matrix, Primaries and Transfer function
to toggle On/Off Chromaticity Diagram showing all (depending on the Color Space selection) _=> -~
ChromaScope Overlay  colors within the spectral locus \ | - -
| T
\ ~

User-selectable VQV Color Processor

BT.2020, DCI-P3, BT.709 and BT.601 Primaries parameters, such as Color Matrix, Primaries

Gamut Boundaries (color triangles) ——— __ — = and Transfer function, may or may not match
= - .
= - the analyzed media file metadata.
Select Color Space via main ‘Color Space’
menu and ‘ChromaScope Primaries’ submenu.
White point is not switchable, always D65
- 25.390 | INNQ
. ~ N If the selected Color Space is BT.2020
ChromaScope calculates and displays the ~
.. \ or DCI-P3 ChromaScope calculates and
x and y values of Average Chromaticity _ _ _
: . : displays the Share of pixels having
point and the offset of this point vs. the D65 . o
. : V§ \ chromaticity beyond the limits of BT.709
Reference White point. N \ _ _ _
\ triangle, i.e. the percentage of colors illegal for
N\ N\ the ubiquitous HD color space.
D65 Offset Markers on x and y axes are \\\ q P
helpful for at-glance detection of the \\ : :
. : The integrated Excess value helps to estimate
significant color shifts. e
the relevance of such “difficult” pixels.
: : : For fast estimation the Excess value is also
Typical color balanced video images have 0.193 0.309 displaved as color-coded Bararanh
| -
Average Chromaticity close to the D65 0.120 -0.020 Py grap

boint, though for the example shown the growing from Green to Red (logarithmic scale).

dominance of green and blue colors is
clearly visible.
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ChromaScope Presentation Modes \61/

ChromaScope Presentation Mode 2

ChromaScope Presentation Mode 1 (default
P ( ) Press M shows Content Statistics Table and Gamut Rates of

shows media file metadata, the status of VQV

color processing/analysis controls and the most to toggle between the analyzed content as well as cyan-colored Gamut
important Content Statistics analysis results. the ChromaScope Presentation Modes Coverage Bar.

0.193 0309 0.193 0309
0.120 -0.020 0.120 -0.020
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Content Gamut Analyzer Usage Examples \61/

Example #1 — Solid Red UHD HDR-PQ Image.
Coverage Rate = 0% and Palette Rate is 0.01%
because there is only one color present (Red).
Intensity Rate = 100% because this color is just
Red, i.e. its Green and Blue components = 0.
Note 0% of pixels within the Gamut Boundaries,
there are no other colors except Red,

l.e. 100% of pixels are at the Boundary.

0.709 D.293
+0.396 -0.036

Matrix: B1.2020, Primaries: AUTO: BT.2020

Example #2 — Color Bars HD SDR Image.
Coverage Rate = 100%, i.e. the Content Gamut
extent is equal to the Primaries Gamut extent.
Intensity Rate = 75% because only 6 of 8 Bars are
colored (White & Black Bars Chromaticity = D65).
Thus, only 75% of pixels (6 of 8 Bars) are at the
selected Primaries Gamut Boundaries; note the
bright dot at the D65 Reference White point.

0.335 0.330
+0.022 +0.001

Matrix: BT.709, Primaries: AUTO: BT.709
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Example #3 — Typical HD SDR Video Image.

Coverage Rate is about 60% because the extent of the
Content Gamut is noticeably smaller than the selected
Primaries Gamut.

Intensity Rate is about 30% because the dominant colors
(brighter cyan areas) are of low and medium saturation.
Palette Rate 43% indicates the relative value of
measured Content Gamut Area.

0337 0369
+0.024 +0.040

~===

Matrix- BT.709,Primaries: AUTO: BI. 709




Selecting ChromaScope Primaries \éy
Press Shift + P

By default ChromaScope uses AUTO color space In this example ChromaScope use DCI-P3 color primaries
selection, typically defined by media file metadata. to cycle thru (medium size triangle) selected by the user instead of
In this example BT.2020 Primaries are used. the ChromaScope Primaries AUTO selected (default) BT.2020 color primaries

from auto-configurable list

Use Color Space>Select Primaries
menu for manual selection:

——_-BT2020

// - DCI-P3 _————
-BT.709 / BT.601 (625)
- BT.601 (525)

Switching Primaries provides for quick
visual estimation of chromaticities
distributions within Gamut Triangles.

Double Click on ChromaScope pop-
up window to cycle thru the most used
Primaries (BT.2020/DCI-P3/BT.709) and

two ChromaScope Presentation Modes. 0.396. 0.519
+0.083. +0.190

0.395. 0529
+0.082. +0.200

Press A

to AUTO select
the ChromaScope Primaries
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ChromaScope Display Persistence Modes

In High Persistence Mode

In the default AUTO Persistence Mode Press P
the Cyan overlay color intensity is proportional to the to change the overlay minimum brightness is lifted up; even very low
logarithm of the probability (events frequency). _ probability events are clearly visible.
Total range is 100 dB (5 decimal orders). the ChromaScope Persistence A
/

High probability events look
— = brighter, thus allowing to see
2D distribution profile,

but extremely low probability
~ events could be difficult to

see.

0.408 0.362

0.408 0.362
+0.095 +0.033

+0.095 +0.033

44
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7

v

The main advantage of CIE1976 u’v’ color space, commonly

to change known by its abbreviation CIELUV, is the uniform chromaticity
scale (UCS).

The disadvantage is the reduced resolution in subjectively
important tints of green area, due to the increased resolution
within the less critical Blue-Magenta-Red area.

ChromaScope Plotting Modes

The traditional CIE1931 xy color space is still widely used. Press U
For example, the display Primaries and D65 White Point are
typically specified as x & y values. : _
By default VQV ChromaScope starts in this mode. the ChromaScope Plotting Mode:

CIE1931 xy / CIE1976 u’v’

99.98
91.57

77.65
= BT1.2020

0.408 0.362
+0.095 +0.033

Copyright VideoQ, Inc. - VQV Training Presentation 45



ChromaScope HDR Content Analysis Example ov

RGB 16 bit, TIF, HDR-PQ Original RGB 16 bit = YUV 8 bit = RGB 8 bit

Original Image
and
Reconstructed Image
look very similar.

b, > 3 I}.

NR_PQ1knt | | UYVY 8b
1920x1080 1:2] | | A 000000 / 000002 F

PQtknt | f | | SR RGB 16b
1920x1080 1:2} 000000.TIF Yy 000000 / 000020 F

Magic bit!

6.966% 7.015%

13.299% | i o . VQV ChromaScope 13.757%

reveals coarse
guantization artifacts:

: Smooth Distribution
0.400, 0.361 i = On the Ieft : 0.405, 0.359

+0.087, +0.032 +0.092, +0.030

. R vs. _ ! |
FR_PQ_RAW | ie:8ty ‘Herringbone Pattern”  [CSCOWINTAS A& UYVY 8b
1920x1080 1:2f 9 000000 / 000020 F on the right 1920x1080 1:2 N 000000 / 000002 F

HDR sample video — courtesy of Sony
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FrameScope Waveform Tool ov

¥@ Line 0678 XYFilter3 StMin~StMax: Original RGB 8b 012~237, RGB % -1.8~100.9, LL: 0.0000~100.0 % = X
PreSS W key File Frﬂeﬁze Color Space Zoom Tools & Filters Help
to toggle On the 0 .16
FrameScope™ Frame Profile Waveform
Overlay. shows the
(Frame Profile Waveform) // —= Current Line
/ /  RGB/LL Range
Line Number and // . 7 from Min(R,G,B) to Max(R,G.B)
the corresponding L
Title Bar RGB/LL
Numerical Readout | E ‘ e | : V.77 PR — Min & Max value
values are defined Il sl ST = o (e | i// beyond the valid range

by the Mouse Cursor
vertical position

L~ (from 0 % to 100 %)
are shown in Yellow

';,
RGB /LL Line Statistics _—— PR EpeG . RGB /LL Line Statistics
Min value — G857 YRRt 11T ThEeee | P e e Max value

updated line-by-line _RAWS: ol ol e gl T A NEUYVY 8b updated line-by-line
1920x1080 1:2 ‘ oo R OR I R e P

NIONKCIBHS

The Graticule vertical lines positions can be switched from RGB Levels in percents of the Reference White to Light Levels in nits or percents — Shortcut: U.
In SDR mode the graticule units are percents of RGB or LL range. In HDR RAW modes the graticule vertical dotted lines represents BT.2100 light levels.

In down- and cross- conversion modes 100% line may represent the selected TDMB (Target Device Max Brightness) value.
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Press F key
to cycle through the

Frame Profile
Filtering Options

FrameScope Waveform Filtering Options
XYFilterl — Vertical (Y) Filter, Running Sum of adjacent lines

XYFilterO — Filtering Off

¥@ Line 0702 XYFilter! StMin~StMax: Original RGB 8b 007~241, RGB % -4.1~102.7, LL: 0.0000~100.0 %

File FrameSize ColorSpace Zoom Tools & Filters Help

¥@ Line 0252 XYFilterd StMin~StMax: Original RGB 8b 013~239, RGB % -1.4~101.8, LL: 0.0000~100.0 %

File FrameSize ColorSpace Zoom Tools &Filters Help

i

="
]
—
E

SDR_RAW

SDR_RAW;
1920x1080 1:

ESIONTRTRON

=

XYFilter3 — Both X & Y Filters On (default)

¥@ Line 0310 XYFilter3 StMin~StMax: Original RGB 8b 017~213, RGB % 0.5~90.0, LL: 0.0002~77.6 %

File FrameSize ColorSpace Zoom Tools &Filters Help

XYFilter2 — Horizontal (X) Filter, Relevant Statistics Pixels

¥@ Line 0478 XYFilter2 StMin~StMax: Original RGB 8b 014~238, RGB % -0.9~101.4, LL: 0.0000~100.0 %

File FrameSize ColorSpace Zoom Tools & Filters Help

Copyright VideoQ, Inc. - VQV Training Presentation
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HDR-PQ Light Levels Frame Profile Example

Press 1 Light Levels Reference Markers (dotted lines) overlay
to enable the 0 nit 1nit 10nit 100 nit 1000 nit 10000 nit
PQ-RAW MOde [g Frame: 5155 /15142 (i):03:26:05/00:10:OSi17, "P" 39214 b)ies 0.605 bpp 7.843 Mbpsi i i — X
File Frame§ize Qolor*pace oo -Io&FiIters ﬂp : : ._ _ :
Data range min 8 bit limit=0 — — g 1 [ i o
MDMB: g : 7 :
Nominal Black = 16 — — [t

10 20 40
MaxFALL: : :

f — Data range max 8 bit limit = 255
— Narrow Range Limit = 235
600 nt E_
MaxCLL: :
10000nt ,;
Press W =
to toggle On the
FrameScope™

(Frame Lines Profile)

= <\More than 10,000 nit limit!
Waveform Overlay

Very strong overexposure,
due to the bright object
(swimming pool glass door)

=
- =

NR_PQ_RAW| S R ol . NR_YUV4208b
540p251:1 | P ll==_ — 00:03:26.200/00:10:05.680 . 005155/ 015142 F
.Sl !) .'_l,-’ ‘_b !) ) ; s et : H f— : H x H $

—

Checking HDR10 content. HDR10 metadata specify Narrow YUV Range and MDMB/TDMB = 1000 nit

HDR sample video — courtesy of newsbyte.co.uk

Analysis conclusion: Though, this is a valid HDR-PQ clip, formatted into Narrow Range YUV, and on average matching the declared 1,000 nit TDMB limit,
but in this particular frame the lightest pixels are not only above 1,000 nit, but above the 10,000 nit limit of the Narrow Range YUV format.

Copyright VideoQ, Inc. - VQV Training Presentation
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Checking HDR-PQ YUYV Data Levels — FrameScope \61/

YUV 16b data are correct: FrameScope shows correct NR HDR-PQ levels

Press W HDR-PQ Mode: Graticule Units auto-switched to nits, top row shows actual 16b values
to toggle On the &8 Line 0882 XYFilter] StMin~5tMax: RGB 16b 3072~36608, RGB % -1.8~58.0, LL: 0.0000~ 201 nt —

FramescopeTM Eile Frar‘negize Color Space ;l:n:ur'n IDDJEE:'.F”tEFS HE|=FI : _ _ _ _ .
C :60160] 65535

(Frame Lines Profile) : : : = 100% Bars
Waveform Overlay : : (] 1000200 500 1k 2k 5k 10knt | Max Level: 16b 60160

Ref White 100% < LL 10,000nt
Peak White

100% Bars & 58% Bars ==
Min Level: 16b 4096

0% < LL Ont

« 58% Bars
Max Level: 16b 36608

58% < LL 200nt
Reference White

Grayscale & Ramp Grayscale & Ramp
Min Level: 16b 252 ssmsmzsat \ax Level: 16b 65024

0
_6.8% <> LL Ont 109% <> LL 10,000nt

PLUGE _
Min Level: 16b 3072

-1.8% < LL Ont

A (m) (00400l

HDR sample video — courtesy of newsbyte.co.uk
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Line Parade Waveform Monitor — Visual Analysis Tool o]/4

v@ FR YUV to RGB. WFM Persistence: LOW 9. Use P key to adjust - X
PreSS Ctrl + W File FrameSize ColorSpace Zoom Tools & Filters Help
. to toggle On the ’ : . - RGB Line Parade
Line Parade Waveform (i : ’ Waveform Mode provides
/’ i for easy correlation of the
Full Frame / &> Selected Lines Mode | Y > YUVia‘r;_dx\‘ Cirl+M > Mask Controls object horizontal position

Ty and the corresponding
____________ ' video signal levels

_______________

-’ - - -— - e v— - - - - - - - - - - - = - - - -

Note the high density of
Red & Green Waveforms
near the 100% (Ref.White)
marker of the Graticule
RN (1Ot SO strong for Blue).

— - - - = S o - -— - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - — - - - - - - - - - - -

It means massive clipping

of white and yellow tones
YUV420 8b

540p25 1:1 P 1100:01: . 002272/ 010377 F

AR - A B O L L o S P

SO KT DH :

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Line Parade Waveform Options ov

YUV Narrow Range Line Parade, 75% UHD Color Bars Waveform Monitor displays the numerical readouts of:

Press Y _-=— Min & Max values for R, G, B, Y, U and V channels in
In Line Parade Mode e = > bit dgtalvalues and percents:
to toggle Critical Reference Levels Markers (cyan dotted lines):
RGB / YUV - Full Range Limits: 8b 0 and 8b 255,
- Narrow Range Limits:
Y: 8b 16 (10b 64, 0%) and 8b 235 (10b 940, 100%),
) key \ UV 8b 16 (10b 64, -50%) and 8b 240 (10b 960, +50%),

toggles - 75% Sub-range Limits (for HLG Reference White and Color Bars):

Y: 8b 180 (10b 720, 75%),
UV: 8b 44 (10b 176, -37.5%) and 8b 212 (10b 848, +37.5%)

Full / Narrow
YUV Range Mode

Min 8b; 43 (-37.9 % NR)
Ctrl+T > Hints & Meters Readout

¥@ Waveform Monitor Persistence: LOW = X ¥@ Waveform Monitor Persistence: MED = X

File FrameSize Color Space

v@ Waveform Monitor Persistence: HIGH = X

Zoom Tools & Filters  Help File FrameSize ColorSpace Zoom Tools &Filters Help

File FrameSize ColorSpace Zoom Tools &Filters Help

P 18 A
controls the M GEEE v ANRAN 6. SN Y (AR T S E "W
Persistence

strength: ) , e
from LOW tO ngh ZZZZZZZ:ZZZZZZZE?ZZZZZZZ‘ZZZZ!Z:ZZZZZ:é;ZZVZZZZZZZVZZZZZZZZZLZZZ;Z

Low Persistence (default mode) is useful Medium Persistence reveals pixel values of a High Persistence reveals pixel values of the

for the general assessment, lower occurrence rate (smaller objects) lowest occurrence rate (the smallest objects)
e.q. for the “white crush” check
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Line Select Mode

Ctrl + M Adjust Line Range Mask
Vertical Position:

Press Ctrl + W Press M

to toggle On the to toggle enables Step 1

Line Parade Waveform Full Frame / Line Select Modes Mask Controls: s>
and Mask Size:

by Mouse Cursor T_ i
v

by Mouse Wheel. x

v@ Mexicana_pycckuii.MP4

File FrameSize ColorSpace Zoom Tools & Filters Help

Press M
again to show | W
RGB/YUV Waveforms
in Line Select Mode

@\’/

Lines: 118 ™ 189, Pixels: 606 ™~ 677 M > Full Frame Mode | Y ¢ > Y Da‘rade
Max 8b: 227 (96.3 % NR). HL: 213 (90.0 %)

Mouse Double Click

IS a handy shortcut to
cycle thru 4 modes:

1. Full Frame WF

M|n8b 0(—73%NR) HL: 12 (-1.8 %)

- ,“p

2. Mask adjustment

< -

\.
_—_

3. Line Select WF

S W RS = - | UV420 8b
540p25 1:17 ISP 00:01:00. 000 /00:06: 55 080p e /‘“ 001500 / 010377 F:

4. Full Frame WF

~

s A el N

Allm) (1040 ) 0> L

onitor. Selected Lines: 0118 ~ 0189, Pixels: 0606 ~ 0677 - X

File FrameSize ColorSpace Zoom Tools & Filters Help

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
Copyright VideoQ, Inc. - VQV Training Presentation

Square Highlighted Mask
defines Pixel Number Range.
Adjust the Horizontal Position
by moving the Mouse Cursor

In Line Select Mode

the R, G,and B (or Y, U, V)
Min and Max values

are calculated separately:

- for the Full Frame Area

- for the Square Mask Area:
I.e. for the highlighted Pixels
within the highlighted Line Range
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Line Parade Waveform — HDR-PQ Example \61/

¥@ YUV. Waveform Persistence: LOW. Adjust: Shift+W - X ‘

Press Ctrl + W

to toggle On the
Line Parade Waveform

Measured LL and Y
levels readout

File FrameSize ColorSpace Zoom Tools & Filters Help

Press 1 — ————‘—'

LL, nt = Frame = Average (FALL): 88.6, Upper (FULL): 54072, “Max (CLL): 1823 .4
to enable Y = Max 8b- 197. Y = Upper 8b: 161 <~ —_
HDR'PQ RAW Mode Full Frame | P > FrameScope / WFM F > Selected Lines Mode | Y > RGB Parade Ciri+F > Mask Controls
Press Y Dotted line markers show

measured signal range
updated frame-by-frame

to select YUV

Press 9

to select
Narrow YUV Range

Press Ctrl + T

Cycle to

Full Info Text Mode /
/

/ Ctri+T > Hints & Meters Readout

- S Y = Min 8b: 35. Y = Lower 8b: 40
Y signal levels Graticule

automatically switched to
PQ nits

Seldom happening narrow
signal peaks could be difficult to
see even in high persistence
mode.

Brown dotted line markers and
numerical readouts reveal
SIONTKTRCITL actual YUV/RGBJ/LL ranges
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Frame Histogram Tool %{VV

P ress H vQ FALL 22.8 %LL, FULL 86.3 %LL, CLL 100.0 %LL, SDR_RAW - X
File FrameSize ColorSpace Zoom Tools & Filters Help
to toggle On the e . W ) —1 . - | 235 255 :
. Share, 7. b - : Share, dB
Frame Histogram : : .
Ove”ay O%LL 2%LL 10%LL . . L 100%LL

Some white clipping
takes place,

but 0.095 % of the total
screen area

IS an acceptable value

Digits keys are shortcuts
to some common
Dynamic Range Modes:

0 — SDR = default mode
1 - HDR-PQ RAW

2 — HDR-PQ>SDR

3 — HDR-HLG RAW

4 — HDR-HLG>SDR

=
.
=~ All sub-ranges are
more or less
evenly populated.

5 — LOG-RAW It means
6 — LOG>HLG good SDR image
7 —LOG>SDR

8 — MSB/LSB Images
9 — YUV range toggle

£.. press 0 aSDRRAWFZ /10 1. . . % P e L T EVUV420 8b

- 240p25 1:1] 00:00:09.000 / 00:06:55.080 *000225 /010377 F

to enable the default O TTIEE , -
SDR RAW Mode O KT DESS,

The default Histogram Overlay Mode is the Light Levels Histogram shown above

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Sub-ranges Histogram %{VV

P ress H ¥Q@ FALL 22.8 %, FULL 86.3 %, CLL 100.0 %, SDR_RAW = =
File FrameSize ColorSpace Zoom Tools & Filters Help
to toggle On the DO - — - 1

Share, % "_— -

Frame Histogram :
Overlay 100 %

0%

; . | ; Some white clipping
00027, : ' ‘ takes place,
o ' ™ but 0.095 % of the total
screen area
IS an acceptable value

Press Ctrl + H

to toggle On the
Alternative

Sub-ranges Histogram
= a_ All sub-ranges are
more or less

evenly populated.
Press U Yy Pop

to toggle the
RGB / Light Levels
Units & Graticules

It means
good SDR image

= SDR_RAWS - "% s T YUv420 8b
540p25 1:1 00:00-09.000 / 00-06-55.080 000225 / 010377 F

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Sub-ranges Histogram Alarms %{VV

¥Q@ FALL 28.0 %, FULL 100.0 %, CLL 100.0 %, SDR_RAW - X

File FrameSize ColorSpace Zoom Tools & Filters Help

— 0 16

235 | 255

Share. dB

; ) 2 ) ) ) 10i0% 5
e v Strong white clipping
16.627 Z %4_387 % —_— (‘Whlte Crush”)

takes place.

20.167 % © 14.256 7

W4

= =

3

—~i

5 4.4 % of the screen area
5 : is above the 4 %
Red Alarm Threshold

\

A
N\

Red Alarm Highlighter
indicates

' . the affected sub-range
__ ‘.  o L Ny , :.§ e - | above 100% White

=SDR RAW i b N | 1 YUV420 8b

540p25 1:1 Py 00:01:30.880 / 00:06:55.080) 002272 /010377 F

SION RTINS {

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Press H

to toggle On the
Histogram Overlay

Press Shift + H

to toggle On the
RGB Logarithmic
Histogram

Press Shift + H

again to restore
LL Histogram

Shift + H toggles LL / RGB

RGB Logarithmic Histogram

¥Q FALL 22.8 %, FULL 86.3 %, CLL 100.0 %, SDR_RAW

File FrameSize ColorSpace Zoom Tools & Filters Help

ST W s e— - -
" Share, /E.-_16 g

0 2
100 %:

0.002 7
<
¥

J— —_—

0%
»

mSDR RAWP

540p25 1:1}
ORI

Share, dB

f 36372/'—/1 93424/ '

YUV420 8b’

00:00:09.000 / 00:06:55.080 000225 / 010377 F

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

Copyright VideoQ, Inc. - VQV Training Presentation

ou

Patterned Gray central area
designate the case where all 3
R, G and B histogram channels
overlap.

Colored areas shows the
dominant color channel(s),
e.g. transparent green color
means that for this level the G
channel has more hits than two
other channels, i.e. R and B.

Yellow area color means that
both R and G have more hits
than B. Magenta color means
that for these levels G channel
has less hits than R and B, etc.

Big advantage of this mode is
the logarithmic vertical scale,
so the events of very low
occurrence rate (few pixels per
frame) are still visible.
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RGB Linear Histograms

vQ FALL 22.8 %, FULL 86.3 %, CLL 100.0 %, SDR_RAW — X
Press H File FrameSize ColorSpace Zoom Tools & Filters Help
to toggle On the | R;EE:' ::O=16 . i s h _' This mode serves mainly
Histogram Overlay 0% 1 40% ) 5 [75%e R ;‘ for general assessment of

Peak Clamp .—‘ W

R, G and B levels
distribution shape,
horizontal position and
horizontal extent.

Press Ctrl + H

to enable the
Alternative
Histogram Mode

Peak Clamp

All 3 (R, G and B)

histograms are separately

normalized to the

corresponding peak

values.

Press Shift + H
to enable

3 separate R, G, B

Linear Histograms

R, G and B levels are
presented in arelative
linear scale.

mSDR RAWS 7 /717 | % .2 S e g ~ 1.YUV420 8b
540p25 1:1f ' // 00:00:09.000 / 00:06:55.080 1000225 / 010377 F

) m) (D40 D)0y

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Note the high probabilities
of Red & Green histograms
near the 100% limit on the
right side

(not so strong for Blue).

It means massive clipping of

white and yellow tones

RGB Linear Histograms Alarms

¥Q@ FALL 28.0 %, FULL 100.0 %, CLL 100.0 %, SDR_RAW - X

R elative
$hare

L

File FrameSize ColorSpace Zoom Tools & Filters Help
0 16 :

8 eaki Clamp

Peak Clamp

Peak Clamp

\

YUV420 8b
002272 /010377 F

]
|

[
v
=
v

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

Copyright VideoQ, Inc. - VQV Training Presentation

véu

— Strong white clipping
(“White Crush’)
takes place,
Red Alarm Flag
IS raised
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Press 1
to enable:
PQ-RAW

Mode

-

The sub-range
below Narrow range
black limit is
measured to check
for “Black Crush”

A

Vs

VQV calculates shares
of screen area
for several sub-ranges
of a Histogram

HDR10 Light Levels Histogram Example

100 200 400 Kk 2k 4k

10knt

100 % O dB

0.000 %: 39.767 % 21.859 % T0.053 %

:0.000 %

The sub-range
above Narrow Range
: _= : ; : ; : : : : : limit is measured

? %; — S to check for

MOMB: i i ' ' “White Crush”,

1000 nt 0 % means no crush
0.1 %!

-20 dB

10 %:

Metadata

MaxFALL:
600 nt

0.01 %

N

_20.053 % value
means that there are
not so many pixels
above 1000 nt limit

MaxCLL:
10000 nt

0.001 %:

0.0001 %

Logarithmic scale of histogram bins counts (vertical co-ordinate) covers very large range of values

from 100 % of screen area (in case of solid flat color the bin count may be in millions) down to 0.0001 % (even single pixel events are visible)

HDR sample video — courtesy of newsbyte.co.uk

Copyright VideoQ, Inc. - VQV Training Presentation



L-Bar & Light Levels Histogram %{VV

Press H then U v@ FALL 22.8 %, CLL 100.0 %. From 00:00:09.000 MaxFALL: 22.8 % @00:00:09.000, MaxCLL: 100.0 % @00:00:09.000 — X

(and optionally Ctrl + H. Shift + H) File FrameSize ColorSpace Zoom Tools & Filters Help
to select the desired ——

Histogram Mode, e.g. : F 10 : ) % | (100 % 1L 1
: : o _ s . b om0 PR i 4
Light Levels Histogram . 23 .
in percents of LL range 2% i 8614 % ﬁ 21. 083 % 30561 % o Frame Light Level
’ Ca ] | Relevant Max
: = —~ e : A\ and
¢ N\ Absolute Max (aka CLL)
Then press L Y, I, Yellow Markers
to enable. /// :, always correlate
| -Bar /// o ~7 with the right edge of
// : ]' | / LL Histogram profile
/ ix

Absolute LL Min and i ;
Relevant LL Min 1
Blue Markers , :
always correlate R
with the left edge of ¥
LL Histogram profile.
But min (R, G, B) value, : - T TS - i
.e. Narrow Bar left edge, ¥ 00:00:09.000 / 00:06:55.080 ~ 000225/ 010377 F

may go lower than
the LL Histogram left edge, <
e.g. on colored shadows

L-Bar provides for fast and reliable RGB and LL parameters assessment even when the actual histogram is hidden

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Press
Ctrl + Shift + H PP — fmetiishes| HDR 10+
to enable 97.2 S Ont 0.1 1 100 20, 40 1000 200 400 1k
HDR10+ 1[2)\(;38'0”13 grame (F) = Average (FALL): ?2.6, Upper (FUL.L): 368.7, N.|ax.(CLL): 10000.0 _ Analyzed: N_ume_,-rica_l readout of the
: egment (S) = Average (SALL): 72.0, MaxFALL: 72.7 @ 00:03:11.920, MaxCLL: | ¢ 132 F Distribution Values
Levels Statistics Analyzer ik 1 Distribution for the current

- Percentage: = A—v . | ~ Values, nit:

This also enables ' ' -\ i | X - Frame (F)

L-Bar & PQ_RAW Mode 99.98 | . 9573.5 F and the analyzed
- e / = | 8047.5S _ Segment (S)

95 : N 1184 F P
Cyan Bars show maxRGB _ > , 184S

(aka Linear Light Levels) 90 ; Lo | " . 113.2F

Distribution Values, nit - e 1825
: 75 ; ; , 90.2 F

(Frame Percentiles) / ' 90.2 S
for each one of 7 specified — 50 BF 7 gggg
percentage threshold values. o5l resa—"
y, 33.1S

. K 25F

Green Bars show similar , / — : : S S S

Distribution Values, nit —

(Scene Percentiles), of the
selected Segment.

NR_PQ_RAW NR_YUV420 8b
2160p25 1:2 00:03:13.560 / 00:10:05.680 004839 /015142 F

Analysis Progress Bar:
From the selected start frame to the current frame

L-Bar provides for fast and reliable RGB and LL parameters assessment.
Text info under the L-Bar provides brief summary of LL statistics analysis of the current frame and the selected segment.

HDR sample video — courtesy of newsbyte.co.uk
Copyright VideoQ, Inc. - VQV Training Presentation 63



L-Bar & Histogram of HLG Video \61/

va@ FALL 2.1 %, CLL 28.3 %. From 00:01:09.640 MaxFALL: 2.1 % @00:01:09.640, MaxCLL: 28.3 % @00:01:09.640 - X

Press 3

to enable the
HLG-RAW mode

File FrameSize ColorSpace Zoom Tools & Filters Help

Press L and H [ | | | / | |

to enable the | . e a4 ANIEN

L-Bar + Histogram
combination

Press U % __ . -

to select the

desired Graticule Units
e.g. RGB Range %

0.001 % :

0.0001 % ———s— R 2

HLG-RAW P 00:01:09.640 / 00:02:54.160 003482 / 008708 F
B

SIORMIIDE :

VQV calculates screen area in percents for several sub-ranges. The most populated RGB signal sub-range is 20% to 40%, it occupies 57.6 % of screen area.
Such histogram distribution means that on “compatible” SDR display a viewer will see rather dark image.
Note that there are practically no pixels related to two bands above Reference White Level (75% signal, 26 % LL) — histogram counts are 0.001% and 0 %.

UHD HLG sample video — courtesy of BBC _ _ o _
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L-Bar — Levels Statistics Visual Summary

Press L to toggle On the L-Bar.
Narrow Bar

shows 100% of pixels
(full frame RGB range)
Min & Max limits,

N\
At the end of wanted fragment \

press S. \\

Press Play Button or Space Bar

to start collecting
Segment Statistics Data.

Metadata’ RO
‘f-'c?’-:?“\(rﬁ#i. T

MDMB:} :
rrﬂ :
1000 nt; Onts 40-1 L

Statistic Report will be printed
as text overlay. To save it to text file
5l

MaxCLL|
d 10000 nt

press Ctrl + P

Light Levels Metadata
Numerical Readout
(if available)

Press | to toggle ON/OFF text labels and numerical readout messages:

| Frame (F) LL nt = « Average (FALL)- 0072.7, Upper (FULL): 05402, Max (CLL): 2067.7

véu

Cyan Highlight Wide Bar
shows Median Level shows 99% of pixels
(50% of frame pixels) (most relevant RGB range)

/ Min & Max limits,

—_ Yellow Marker:
Frame Max Light Level
(CLL)
of the current frame
updated frame-by-frame

5k 10knt

10 20 50 100 2S00 500 tko 2k

| Iy Yellow Markers:

Frame Average Light Level

Current Frame

Statistically Relevant Light Levels (FALL)

Numerical Readout & _
Frame Upper Light Level

(FULL)

of the current frame
updated frame-by-frame

HDR sample video — courtesy of newsbyte.co.uk
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L-Bar & Video Fragment Statistics Example ov

At the end of wanted fragment v@ L-Bar - Levels Statistics Report = X
press S File Frzlor Space oom TooIs&FiIters Help

Statistic Report will be printed =i : s e O 1 0B 0 En O 1 =5 R — Sreen I\/lzxker: N
| egment Average
as text overlay. “ 2 Frame (F) LL nt = « Average (FALL): 0072.7, Upper (FULL): 0540.2, Max (CLL): 20677 9 9

- Cumulative (C) = . Average (CALL): 0089.3 Analyzed: 447 F, from 00:00:00.040
To save it to text file ' Cumulative (C) = © MaxFALL: 0111.2 @ 00:00:06.720, MaxCLL: 3284 0 @ 00:00:05.360 Red Markers

Narrow YUV Range, PQ_RAW max values of the
Current Frame 447 / 15142 Time Code 00:00:17.880 / 00:10:05.680, Video Volume 91% corresponding Yellow
Active Image Size Meter: OFF. Analyzed: Full Frame Area 960x540 markers within the segment
Frame Video Levels, 8b: Min 41, Lower 49, Median 93, Upper 165, Max 198
Frame Video Levels, %: Min 11 .42, Lower 15.07, Median 35.16, Upper 68.04, Max 83.11
Frame Light Values, nt: Min 0.515, Lower 1.316, Average (FALL) 72.7, Upper 540.2, Max (CLL) 2067.7
Light Levels Statistics Analysis Start: 1F @ 00:00:00.040
Cumulative Average (CALL) 89.3 nt MaxFALL 1112 nt@ 168F 00:00:06.720
MaxFrameUpperLL 8229 nt @ 166F 00:00:06.640, MaxMaxLL (MaxCLL) 3284.0 nt @ 134F 00:00:05.360
OLESTW(CTARRCTolol g MR Analyzed: 447 Frames of 447F (100.0% of 17s ) from 1F @ 00:00:00.040 to 447F @ 00-:00:17.880
C: Switch to C-Bar (Bitrate Analyzer), then press S for Bitrate Statistics Report
S: Resume, J: Jump to MaxFALL Frame, Ctrl+P: Print to VQV_StatisticsReport. TXT, L: Close Levels Analyzer C-Bar Bitrate Analyzer IS
’ | running in the background

when L-Bar is enabled.

i e Press C

Pa+1.0) 90100317-88 to switch between
ORIRTICITY .0 = L-Bar and C-Bar Modes.

press Ctrl + P

RGB & Light Levels
Current Frame Statistics
&

Fragment Statistics

up to the current frame

~y |
. /A . y

el e, TR Pra_s

0/00:10:05.68

—————— =

m— ot =

000447 / 015142 F

I
~B [ =
2 p =
L

- g
o 3

]
— ‘:,i

-
s "
- T [

112

Analysis Progress Bar: V
From the selected start frame to the current frame

HDR sample video — courtesy of newsbyte.co.uk
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C-Bar — Compressed Video Bitrate Analyzer

Press C to enable
the Bitrate Analyzer tool

Press Play Button
to collect and display Bitrate
Statistics Data

At the wanted fragment end

press S
Statistic Report will be printed as
text overlay;

to save it press Ctrl + P

On-screen Report: _ _ __ __
Codec Info & Compressed
Data Statistics

up to the current frame

Statistics Progress Bar:
From the start frame to the current frame

Logarithmic Bitrate Graticule covers very wide range: from 0.01 Mbps to 1,000 Mbps

¥@ C-Bar - Bitrate Statistics Report -

File FrameSize ColorSpace Zoom Tools & Filters Help

Sk

g e :
0.01 Mbps = 0.04 0.1
Frame Type: P
Cumulative Average:
Max @00:00:11.000:
GOP #14:

7.80 Mbps 8.07 Mbps
9.04 Mbps GOP Size: 25F[0B, 24 P ]

10.63 Mbps @00:00:12.000

MI Average:
8.39 Mbps GOP #13 Average:
50.48 Mbps GOP Average Max:
IPPPPPPPPPPPPPPPPPPPPPPP

MP4[HEVC] 960x540 25p 8b, Media Info: Average: 8.069 Mbps, 0.623 bpp

Current Frame: 423 / 15142F, 00:00:16.920 / 00:10:05.680, 'P', 7.796 Mbps, 0.602 bpp

Bit Rate Statistics Start: OF @00:00:00.000

Current GOP: Start 400F @00:00:16.000, # (Chunk ID) 14, | Frame (Max) 35.734 Mbps

Last GOP: Size 25F, Average 9.038 Mbps

Min GOP Size 25F @00:00:01.000, Max GOP Size 25F @00:00:01.000

Analyzed: 424 Frames ( 16.960 s ) from OF @00:00:00.000 to 423F @00:00:16.920

Average 8.393 Mbps, Max 50.481 Mbps @00:00:11.000, GOP Average Max 10.627 Mbps @00:00:12.000

S: Resume, J: Jump to MaxBitRate Frame, Ctri+P: Print to VQV_StatisticsReport. TXT, C: Close BitRate Analyzer

e

' - ............. 3 . ................. ﬁa
RO KTIR Ry,

= 000423 /015142 F

|~ , I

|/ \

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

Copyright VideoQ, Inc. - VQV Training Presentation

C-Bar Overlay
Narrow Bar: ‘I’ Frame Bitrate,

Wide Bar: ‘P’/'B’ Frame Bitrate

C-Bar Bitrate Analyzer is running
in the background when L-Bar is
enabled.

In such case press C

to switch between

L-Bar and C-Bar Modes,
otherwise pressing C will switch

C-Bar Off.

Note that full Bitrate Statistics Report is available only if VQV plays at the
nominal +1 speed, otherwise only current frame brief report is available.
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C-Bar Bitrate Markers

Blue Markers: Red Marker:
Video Stream Segment Max Bitrate
Average & Max Bitrates updated frame-by-frame

specified in stream metadata

[0.01 Mbps | 0.1 0. : 400

Critical Bitrates

Green Marker:

Integrat_ed Yellow Marker:
Average Bitrate Current GOP Max Bitrate
up to the current frame typically = I-frame Bitrate

Yellow Marker:
Last GOP
Average Bitrate

Brown Marker:
Segment Max of

GOP Average Bitrate
up to the current GOP

Copyright VideoQ, Inc. - VQV Training Presentation



Compressed Video Parameters & Title Bar Messages

Frame Size, Frame Type, Message Display option (press S):
Frame Rate, Bits P.er Pixel, Compressed frame size, bytes
Interlace symbol  current Bitrate, Mbps Y,
| / g
I ot “"“"..".
| o e, 20 540p25 8B "I" 93703 bytes $0/100 00:00:02:00 / 00:00:04:00 = X
R % File YUV Fram&$ige Color Sper,e’ Zoom Tools & Filters Help

== - ¥
2 540p25 8b "I%,1.446 bpp 18.741 Mbps ;80 / 100 00:00:02.0
File Y ﬂame Size '@olor.S.pace Zoc_np. s ¥ools & Filters Help

Bits Per // |
Component
(Bit Depth)

ORI ' '

NOKICID ’ '

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Tools Combinations

Press 9
to switch between two

Press V then L

to enable two overlays:
VV-Bars & L-Bar

Full YUV Range Mode means
reduced contrast of rendered RGB image

\
N

YUV to RGB Range Mapping Modes:
Full Range (FR) vs. Narrow Range (NR)

C-Bar, L-Bar, VV-Bars and VectorScope can be used together in any
combination, but not in combination with the Waveform Monitor.

The Histogram overlay can be used together with L-Bar, but not with the
C-Bar, VV-Bars, VectorScope or Waveform.

Narrow YUV Range Mode means
higher (normal) contrast of rendered RGB image

—~
v <

v FALL 22.8 %, FULL 86.3 %, cy

(110 %, SDR_ RAW
File Frame Slze Color Space Zoo Tools & Filters  Help ~N

D% D% 40% 650%

=

D0:00:095.000 /7 00:06 D8U

ORI RIS

e
¥Q FALL 22.8 9”FUI\86 .5 %, CLL 100.0 257NE. SD\R
File FrameSize ColdrSpace Zoom Tools & Filters~ Help

y’’

SR S

g

-
v

‘- : : ! - 2 g 7 /..
AUTO BT. 709 3 E ", - A, — 4 ¢ /4 Ny e . :
NR SDR I % | % g 25 YUV420 8b
540p25 1:1& Ly P || 00:00:09.000 / 00:06:55.080 _ 000225 / 010377 F
11 .

SOOI

h mnnr,
T?,I ‘WIR

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

Copyright VideoQ, Inc. - VQV Training Presentation
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L-Bar combined with VV-Bars
-

SDR RAW - Full Range (QC) Mode

Press 9
to switch between two

SDR - Narrow Range (Regular Viewing) Mode

—>

RGB < YUV Level Mapping Modes:

R channel Upper Level is

at the Full Range Max Limit Level,
l.e. above the White Crush threshold
|

Full vs. Narrow

'l
¥a Fral'\e: 587 /10377 00:00:23:12 / 00:06:55:02, "P" 1614 bytes 0.025 bpp 0.323 Mbps = X
File FmmeSize ColorSpace Zoom Tools & Filters Help

THE JOURNEY OF A FOOD INTOLERANT
auto:sT.700 AND AN INTOLERABLE FOODIE.

YUV420 8b
000587 / 010377 F

SDR_RAW
540p25 1:1 P Il

SIONTRTIOITS .

00:00:23.480 / 00:06:55.080

B channel Lower Level is
slightly below the Narrow Range Min Limit Level
Black Crush is possible

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia

White Crush Markers are On in all 3 channels,
R Is the most affected one (brightest indicator)

4

¥@ Frame: 587/ 10377 00:0073}[2 / 00:06:55:02, "P" 1614 bytes 0.025 bpp 0.323 Mbps - X

File FrameSize ColorSpacg Zoom Tools & Filters Help

0%

"% a THE JOURNEY OF A FOOD INTOLERANT
autosT 700 AND AN INTOLERABLE FOODIE.

NR SDR YUV420 8b
540p25 1:1 P Il 00:00:23.480 / 00:06:55.080 000587 / 010377 F
Allm) (1040 ) 0> ]
\
N\ B channel:

Medium strength Black Crush Marker

Copyright VideoQ, Inc. - VQV Training Presentation 71



Noise & Inter-frame Activity Meter

Press Shift + N Y SNR =39 dB,
to toggle On the - — USNR=494dB, 5 SNR Meter Zones
R e V SNR =52 dB
Noise Meter o — {/7‘
Q.;.v, U, V SNR: 39, '49, 52 (ﬁ". | _ - // /7 Il e X
”__F_llei"{WJ:;qme.&laﬂgolor Space Zoom Tools & Filters ﬂel s

.--—o.—." 1

- -

ey

Relatively poor Y SNR value is
probably caused by strong Intra-

s -
y

frame and Inter-frame Activities - N J5im 1‘// | ' _ ,
creating problems for the camera & | 00:00:09.000 / 00:06:55.080 —— — 000225 / 010377 F ' %
noise reducer OO D e P— Ll T TR
S = =
A\ -~
N ~—
Noise Distribution Inter-Frame Activity
BarGraph Display BarGraph Display

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Displayed Image Filters

* VQV displayed image filters can be sorted out into 4 categories:

 Color Components Filters: RGB, R, G, B, Y, UV or LL images with out of range highlighter and heat map options.
« Digital Levels Filters: Gain, Brightness offset, MSB/LSB selector
« Spatial Filter: HPF (High Pass Filter) or LPF (Low Pass Filter) providing for intra-frame activity assessment
« Temporal Filter: HPF (High Pass Filter) providing for inter-frame activity and frames repetition cadence assessment
* Filters can be applied to:
« Screen area limited by square mask with adjustable size and position
* Full screen area
« Shift + M toggles between Mask / Full Screen modes, the default mode depends on the selected filter(s).

» To adjust Mask Size: put mouse cursor inside the mask area, press M key and use Mouse Wheel, then click inside the mask to finish
« To change Mask Position: put cursor in the mask area, hold Mouse Left Button and move the mask

D key and ESC key reset all filter controls to the default (Off) state.
Stop Button does the same, but also resets the Timeline Position to media file start.

« Shift + F toggles On/Off all filters, preserving all filter controls and settings

* | key cycles thru 3 de-interlaced display modes:

* Interleaved Fields,
« Top-Bottom Fields
* Fields Difference

« Display filters can be combined, but filters concatenation order is fixed and can not be changed
« See next slides for detailed description and examples.
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Gain Filter

Shift + Mouse Wheel (and Shift + Up/Down Arrows) controls displayed image Gain (contrast): x1, x2, x4, x16.
Example below: Gain = x4 within the Mask area.

¥v@ MP4[AVC] 540p25 8b 0.674 Mbps Frame: 225 / 10377 — ped

File FrameSize ColorSpace Zoom Tools & Filters Help

o

R \ o/ 3
e
."“
|
= D0:00:09.000 7 00:060 U DOU U10

AWl 1

If necessary, use Ctrl + Shift + Mouse Wheel to adjust the Slicing Level (brightness offset)

SDR sample video — courtesy of Kate McCartney & Kate McLennan, Australia
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Color Components Filters \61/

ESC or D: Default RGB Image Shift +Y: Luminance Shift + U: Chrominance (UV)

Shift + R: Red Component Shift + G: Green Component Shift + B: Blue Component

it it AL
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Overexposed HDR-PQ Image

Press Shift + L

to enable the Light Levels

(MaxRGB) Image Filter -

Press S
to cycle thru 3 modes:

1. LL = Light Levels Image
2. LLHL = LL + Highlighter
3. LLHM = LL + ‘Heat-map’

HDR sample video — courtesy of newsbyte.co.uk

40p25 1:1 00:04:56.920 / 00:10:05.680 [ 007423 /015142 Fl
d — F, -— ] 3/ g

Light Levels (LL) Image Filter

Light Levels Histogram

Press 1

to enable the
PQ-Raw Mode

-

Press H LN |

to toggle On the = A |
Frame Histogram R . I~
Overlay L ’ | 3
BGC AUTO: BT.2020~BT.709 ¥ 4 \L =PQ_RAW ®YUV420 8b
: 940p25 1:1 5 007423 /015142 F

. _ ‘
Light Levels (MaxRGB) Image Options: More than 12%
Highlighter Heat Map of pixels are above

File FrameSize ColorSpace Zoom Tools & Filters Help

¥@ XY: 0545,0526 MaxRGB 8b: 077, LL: 7.6 % @ X¥:0627,0307 LL 113.2 nt FALL 488.9nt, CLL 9573 nt @XY 0382, 0143.
Eile Frame3ize ColorSpace Zoom Tools & Filters Help 1 knt th reS h O I d

Overexposed areas

NR_PQ_RAW C ! : . Matrix: BT.20 sries: AUTO: BT.2020 : .: % i . L.
e - i ol o d are clearly visible

540p25 1:1 PRLLHL 00:04:56.920 / 00:10:05.680

76
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Two Variants of Heat Map Overlay ov

@ X¥: 06270307 LL 113.2nt FALL 488.9nt, CLL 9573 nt @XY 0382, 0143,

1. HDR Heat Map File FrameSize ColorSpace Zoom Tools & Filters Help
auto-selected in RAW HDR-PQ & HDR-HLG Modes -

Covers very large range of light levels and provides for easy
detection of over-exposed areas.

However, low and medium gradations rendition is rather coarse.

g ’“ N R
; -~ MY

Matrx: BT 2020, Pnimaries ; \UTO: BT.2020 ;’.
00:04:56.920 / 00:10:05.680 - 007423 /015142 F
o 1 F S

|
5% SDR = Ref. White HLG = 1,000 nt PG

¥@ XY:0193,0081 MaxRGB 8b: 041, 8b: 041, - X

File FrameSize ColorSpace Zoom Tools & Filters Help

2. SDR & LOG Heat Map
auto-selected in SDR & RAW LOG Modes ‘

Provides for easy detection of over-exposed (above Reference
White) and under-exposed (below Reference Black) areas.
Better rendition of low and medium gradations.

HDR sample video — courtesy of newsbyte.co.uk
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Checking SDR Light Levels — Light Levels Highlighter \51/

All six 100% Bars have the same 100% Light Level All six 75% Bars have the same 50% Light Level

L 4

\J
.
®

e

KY: 08361078 RGB %: 0.0, 0.0, 0.0 > LL: C.0D0 %. SDR, LLHL

Press Shift + L

to enable the Light Levels
(MaxRGB) Image Filter

File FrameSize ColorSpace Zoom Tcu:uls.E-'.fitgri Help ‘t‘

‘A

Light Levels
above
Reference White

Press S

to cycle thru 3 modes:

1. LL = Light Levels Image
2. LLHL = LL + Highlighter
3. LLHM = LL + ‘Heat-map’

Light Levels
beIOW .; lllllllllllll*
Reference Black BRbEL N

VQCB Test
Narrow Range RGB

mEINR_SDR Matrix: BT.709, Primaries: AUTO: BT.708
1920x1080 1:2

O DT AN

HDR sample video — courtesy of newsbyte.co.uk
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Combined Color, Gain and Mask Filters Example

1. Press Shift + Y to select Y color component,
2. Adjust mask size (M + Mouse Wheel) and position (Mouse Left Button + Mouse Move),

3. Adjust zoom ratio (cursor centered): Z + Mouse Wheel,
4. Adjust the gain: Shift + Mouse Wheel

1920x1080 image, decoded lossy JP2K, Zoom 1:2 Zoom 2:1 Zoom 2:1,Y, Gain x16

[0 Frame: 0/1 XV: 648174 YUV: 132161111 RGB:106,133192 Zoom 122 o] ® (==
File FrameSize ColorSpace Zoom Display Filters Help

Just noticeable
compression

artefacts o
Clearly visible

compression
artefacts

A (w) ) (1) (B) ) 1—
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MSB/LSB Filter \61/

Press 8 to toggle between MSB and LSB images (only if the input bit depth is greater than 8 bit)

MSB: 8b RGB image derived from 16b RAW YUV media file LSB: 8b RGB image derived from 16b RAW YUV media file

1920 x 1080
bit Y Ramp R

1023
255x 4

(AT ARV N
ARRRRRARRARNRM

Both MSB and LSB images are equally suitable for VQV filters/meters. For example it s possible to
select color components, display video data values of any pixel, apply spatial HPF, etc
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MSB: 8b RGB image derived from 12b UHD media file

Brief Media Info

Video:

35F, 00:00:01.460, 23.976p, 38402160
yuvd20pi2le, YUV, BT.709, BT.709, 4:2:0, 12 bit
1.221 Mbps, HEVC [hev1], @L5@Main

Container:
MPEG-4 [mp42], 0.225113 MB, 00:00:01.460
Streams: Video 1

Yes

MSB/LSB Filter Application Example \61/

8 toggles between MSB and LSB images (only if the input bit depth is greater than 8b)

Save full info to machine-readable "VOV_MedialnfoReport. TAT" 7

LSB: 8b RGB image derived from 12b UHD media file

W]IN‘I'II Il‘]’m””””””'_ VT | " H 111111 ‘‘‘‘ il

Pixel position XY: 2988, 0816 4 LSBs: 13, 06, 02
/ \
. & Q‘ .............

FI|E 'Fl-ame-irie C:J-In:l-r Space  Joom  Tools & Filters Help ..............

This example shows that used encoder (UHD HEVC) is far from being 12 bit accurate:
even on relatively easy flat color objects 4 LSB values are in fact random — pixel-by-pixel readout displays various numbers from 0O to 15.
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Checking VQCB Test HD Version Ramp Bit Depth \511

8 toggles between MSB and LSB images (only if the input bit depth is greater than 8b)
16b YUV source, Y channel 8b LSBs Image Within the Ramp area

&= XY 12180776 ¥_ Image, 16b YUV: MSB(8b) 105,128,128, LSB(8b) 192,000,000 8b LS BS Image ShOWS 4 grad at|0ns, I-e- Only 2 LSBS are aCtlve-
File Frame5ize ColorSpace Zoom  Tools 8 Filters  Help
It means that actual bit depth of the Ramp is: 8 MSBs + 2 LSBs = 10 bit

=SDR_RAW Matrix: BT.709, Primaries: AUTOQ: BT.709
1920x1080 1:2
NIOIETICIEL

Max 4:1 Zoom centered on the Ramp Area

LSB image gradations pattern is uniform, it means that original data range have been not scaled: — preserving one 10b increment per pixel
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Checking VQCB Test 8K Version Ramp Bit Depth \511

8 toggles between MSB and LSB images (only if the input bit depth is greater than 8b)

16b YUV source, Y channel 8b LSBs Image Within the Ramp area

8b LSBs image shows 16 gradations, i.e. 4 LSBs are active.
It means that actual bit depth of the Ramp is: 8 MSBs + 4 LSBs = 12 bit

= X¥: 5664,2912 Y__ Image, 16b YUV: MSEB(Bb) 155,128,128, L5B(2b) 064,000,000

File FrameSize ColorSpace Zoom  Tools & Filters  Help

mSDR_RAW Matrix: BT.2020, Primaries: AUTO: BT.2020
7680x4320 1:8

OIS ST

Max 1:1 Zoom centered on the Ramp Area

LSB image gradations pattern is uniform, it means that original data range have been not scaled: — preserving one 12b increment per pixel
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De-interlaced Display Filter \61/

Press | to cycle thru 3 de-interlaced display modes: Interleaved Fields (default), Top-Bottom Fields, Fields Difference

Interleaved Fields Zoom 4:1 (fragment) Top-Bottom Fields Fields Difference

Brief Media Info

00:00:00.160 / 00:00:05.040 000004 / 000126 F

Container:
MEF, 18176992 MB, 00:00:05.040
Streams: Video 1

Brief Media Info

Video:

126F, 00:00:05.040, BFF, 25.000i, 720x576

yuwd11p, YUV, 4:1:1, & bit Container:

24.442 Mbps, DV [0D01030102024102-0401020202020200] MPEG ‘u‘idlecu £4.319682 MEB. D0:01:40,440

Save full info to machine-readable "VOV_MedialnfoReport. TXT" 7 streams: Video |
Video:

25311F, 00u01:40.440, TFF, 25.000i, 720576
yuvd20p, YUV, BT.601, BT.470 System B, BT 470 System G, 4:2:0, 8 bit
5.123 Mbps, MPEG Video, Main@Main, GopSize 12

Yes Mo

Save full info to machine-readable "VOV_MedialnfoReport. TXT" 7

Yes Mo

This example shows that despite the same 25i declared format, only the content in thelst row is truly interlaced,
The 2" row images are in fact 25psf (Progressively Scanned Fields), i.e. 25p original was converted to 25i — probably, for distribution purposes.

84
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Spatial and Temporal Filters

Intra-Frame Activity Intra-Frame Activity Inter-Frame Activity Inter-Frame Activity
Readout in dB Image Readout in dB Image
\\ | _ , N\ /7
4. -Nllllll.... /
. guunn --l..... I .“-‘ ..'e‘ ,/
2 HPF XY Intra-Frame Activity by Contrast: L!:Jw 37 dB, High -34 dB Disblay Gain x8 | " EE !ﬁ S—— :PF-T T'"tf'::me A:tl'v'ty by C°"t'a§t2,Lf’w S dB‘B'Sp'ay il 4
* * ile rame Size  Color Space Zoom Tools & Filters Help '....._I_.__..-‘

5

File YUV Frame Size Color Space Zoom  Tools & Filter

Y .
Help L as®

;ywuu\\\\ n SOCOL - \%%§§
A\ ~o
\ =~
Intra-Frame 'é‘Ct'V'ty Press Shift + X, and/or Shift + T to control spatial and temporal filtering Inter-Frame Activity
BarGraph Display BarGraph Display
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Compression Artifacts Filter

Press Shift + C to

. Compression artifacts
toggle this filter On/Off pressi !

2= are clearly visible

mSDR RAW & e waine
5409251'1 18 ﬂq:

Press Shift + F to disable the filter and see normal picture: B¥e%" Filter is ON
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Reports and Log Files \él/

VQV can display specific reports as pop-up windows:

 Media Info Report (Ctrl + M), optionally saved in InFilePath.vgvmi. TXT

Bookmarks Info Report saved via File menu dialog, default name is InFilePath.vqvbm.TXT

Metadata Validator Report (Ctrl + Shift + M), optionally saved in VQV_MetaDataValidator. TXT

Color Workflow Info Report (K), optionally saved in VQV_ColorWorkflowInfoReport. TXT

Frame Info Report (Ctrl + F), optionally saved in VQV_FramelnfoReport. TXT

Some report file names (listed above) are fixed and can not be changed. In such case the existing report will be

overwritten/appended, then opened in minimized Notepad window, unless the user deliberately closed Notepad window

related to the file.

VQV user can also create/append VQV.Log text file:

Press Ctrl + P to store in VQV.Log any textual information currently displayed in the Title Bar Message or as an Overlay.

Each time VQV.Log will be immediately opened in minimized Notepad window.

If necessary, user can edit/save/rename/copy/move these text files and copy/paste text data using standard Windows tools.
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Media Info Report

Press Ctrl + M

to get Brief Media Info Report in pop-up window,
More text data can be optionally saved as InFilePath.vqvmi.txt and opened in minimized Notepad window.

Brief Media Info —

Al File

"CAVEMA Demo Files\VOV_DEMONBBC_HLG_DemoPack_960x340.mpd”

Container:
MPEG-4 [isom], 78.253490 MB, 00:02:54.160, 3.595 Mbps
Streams: Video 1

Video, Stream_ID 1:

00:02:54.160, 8708F, CFR, 50.000p, 960x540, PAR 1.000, DAR 1.778
yuvd20p, BT.2020 non-constant, NR, HDR-HLG, & bit

Avrg 3.593 Mbps, HEVC [hev1], Main@L3.1@Main

Primanies BT.2020

Save full info to machine-readable "InFilePath.vgvrmibt” 7

Yes E Mo

VideoQ VQV v 2.2.1 copyright (¢c) 2012-2016.
Media File Info Report

MedialnfoLib - v0.7.92.1

Media Info Report Time =,2017-03-08T18:49:24
File = ,"C:\Users\VS\Desktop\Mexicana.mp4"
FileExtension = ,MP4

General File Info:

EncodedDate_UTC = ,NULL

TaggedDate_UTC = ,NULL

LastModificationDate_UTC = ,2016-05-04T07:13:20.716Z
LastModificationDate_LOCAL =,2016-05-03T723:13:20.716
WrittenTime_UTC =,2016-05-04T07:13:15.137Z
WrittenTime_LOCAL = ,2016-05-03T23:13:15.137
ContainerFormat = ,MPEG-4

ContainerCodeclID = ,isom

FileSize_byte = ,41856374

OverallBitRateMode = ,VBR

Duration_ms = ,415123

Duration_TC1000 =,19:18:00.000

CountOfVideoStreams = ,1

CountOfAudioStreams = ,1

CountOfimages =,0

CountOfTexts =,0

Copyright VideoQ, Inc. - VQV Training Presentation

Video:

EncodedDate_UTC = ,NULL
TaggedDate_UTC = ,NULL
Duration_ms = ,415080
FramesCount =,10377
ScanType = ,Progressive
TopFieldFirst= ,NULL
FrameRateMode = ,NULL
FrameRate =,25.000
FrameWidth = ,960
FrameHeight = ,540
ColorSpace = ,YUV
ColorPixFormat =,yuv420p
ColorMatrix = ,NULL
ColorPrimaries = ,NULL
ColorRange = ,NULL
TransferCharacterstics = ,NULL
ChromaSubsampling = ,4:2:0
BitsPerComponent = ,8
StreamSize_byte = ,34978735
AverageBitRate_bps =,674159
EncodingFormat= ,AVC
CodeclD = ,avcl
EncodingProfile = ,Main@L3
EncodingCABAC = ,Yes
GOPSize = ,M=1, N=50
NumberOfReferenceFrames = ,4

Audio:

EncodedDate_UTC = ,NULL
TaggedDate_UTC = ,NULL
Language = ,en
Duration_ms =,415123
StreamSize_byte = ,6642006
ChannelsNumber = ,2
ChannelPositions = ,Front: L R
SamplingRate = ,48000
SamplesCount =,19925904
FrameCount = ,19459
BitRateMode = ,CBR
BitsPerComponent = ,NULL
BitRate_bps =,128000
EncodingFormat = ,AAC
EncodingProfile=,LC
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The report data can be optionally saved in VQV_ColorWorkflowlInfo Report. TXT and opened in minimized Notepad window.

VQV Color Workflow Info Report

Press K
to get Color Workflow Report in pop-up window, especially important for HDR WCG analysis.

WOV Color Warlkflow Info —

VideoC VOV version 2.2.1, Color Workflow Info Report
Key parameters: Media Info metadata and current VOV controls status

fileMame: "Chlsers\VS\Desktop\HDR 24 _HDR_Samples_COMNVERTED" Mewsbyte_HDR-PCQ_10min_Remastered2018_960x340_Tknt_10b.mp4"
reportTime: 2018-11-25T03:35:56

D Parameter M Value YOV Value Comment

00 colorComponents wo wo ol
01 videoDataRange Narow Narow ol
02 colorMatix gT.2020 gT.2020 ol
03 transferfunction HOR-PQ pQlknt ol
04 colorPrimaries gToo0 pclpz all
05 masteringDisplayPrimaries  BT200 oull ol
06 colorMatrixOriginal oull oull alt
07 transferFunctionOriginal  null oull all
08 colorPrimariesOriginal ol ol ol
09 targetDisplayMaxhits oo oull ol
10 gamutConversion oull s ol

P R e i i k(i el S it i (R e R (e S il i it i it

Save this Report to machine-readable "VOV_ColorWorkflowInfoReport. TXT" 7

Yes MNo
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Metadata Validator Report

Press Ctrl + Shift + M

to get Metadata Validator Report in pop-up window,

The report data can be optionally saved in VQV_MetaDataValidator. TXT and opened in minimized Notepad window.

VOV Metadata Validator -
VideoQ VOV version 2.2.1, Input Media File SDR/HDR Metadata Validator Report
This tool cross-checks the metadata values for commen compliance
fileMame: "EN-- _HDR_Sarnples_and_SDR_versions\ Test.rmov"
reportTime: 2018-03-10723:36:35
] Pararneter_Mame Walue Validity Comment
00 frameWidth w0 v ot
Ol frameHeight 0 vaup ot
02 colorComponents woo wo S
03 videoDataRange ol WARNING  Unspecified YUV data range - color distortions possible
o4 coloMatrix graoz0 v ot
05 transferfunction MDRPQ  VALD ot
06 colorPrimaries grao0 wo S
07 colorMatrioOriginal rs WARNING  Color spaces mismatch implies Color Gamut and/or Dynamic Range mapping.
08 transferFunctionOriginal  null v ot
09 colorPrimariesOriginal ol vaup ot
10 masteringDisplayPrimaries  null wo S
o biDepth 0 wnp S
12 pielAspectRatio 00 v ot
13 displayAspectRatio ol vaup ot
reportResults: VALID  errorsMo: 0 warningsMo: 2
Save this Report to machine-readable "VOV_MetaDataValidator TXT" 7

Yes Mo
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Frame Info Report

Press Ctrl + F

to get Brief Frame Info Report in pop-up window,
More text data can be optionally saved in VQV_FramelnfoReport. TXT and opened in minimized Notepad window.

VQV v 2.2.1, Copyright (¢) 2012-2016, VideoQ, Inc.
Frame Info Report Time: ,2017-03-09T00:51:23
File: ,"C:\Users\VS\Desktop\Mexicana.mp4"

Current Frame Brief Info

Duration_ms ,415080000, Duration_TC1000,19:18:00.000

Frame 238/10377, 00:00:09.520, TimePosition_ms ,9520, TimePosition_TC1000,00:00:09.520
Frame Size ,960, x ,540, Active Image ,960, x ,540, (0 ~ 959 x 0 ~ 539)

YUV 8b from file, RGB converted from YUV, Full Range to Full Range , BT.709

Selected RGB Rendering Mode: ,SDR

Frame 238/10377, 00:00:09.520

Frame Size 960340, Active Image 960x540 (0~95%0--539)
SDR, RGE Volume 77 %, UV Volume 20 %

Full YUY Range, yuvd20p, ¥ SNE 40 dB, 'P' 0.120 bpp

RGB_Volume_pct,77, UV_Volume_pct,20

Video Levels Statistics, 8b values

8 bit values: Y U v R G = Channel: Y.UV.R.G.B
Min - All pixels: 7 62 62 0 0 0 Min - All pixels: ,7,68,62,0,9,0
Min - 99% pixels: 25 99 107 17 26 27 Moarage S e 11 123105119 100
Average: 116 117 123 112 119 100 Max - 99% pixels: ,207,149,146,213,209,201
Max - 09% pixels: 207 149 146 213 209 201 Max - All pels: ,243,159,186,255.246,247
P ax - 4l Fli:{E|5: 243 159 186 255 246 247 Video Levels Statistics, Percents of Nominal Range
Channel: ,Y,U,V,R,G,B
Min - All pixels:, 2.7, -23.0, -25.3, 0.0, 3.5, 0.0
%o of the range: N U v R € B Min - 99% pixels:, 9.8, -11.1, -8.1, 6.7, 10.2, 10.6
Min- Allpixels: 27 -230 253 00 35 00 Vi 6%% picls:, 813, 81 69, 835, 800, 785
Min - 99% pixels: 9.8 -11.1 -2.1 6.7 10.2 10.6 Max - All pixels:, 95.3, 11.9, 22.2, 100.0, 96.5, 96.9
}:'L"JEFElgE: 43.5 -4.2 -1.59 43.9 46.7 39.2 Special Pixels Counts, percents of Total Pixels Count
Max - 99% pixels: 81.2 8.1 6.9 83.5 82.0 78.8 gha'anelrfRA,ﬁbB < Lovel  0.0008. 0.0008. 0.0139
. n Min o els Level: , . , . ) .
Max - All piels: 83.3 1.9 22.2 100.0 96.3 56.9 On Max of Al Pixels Level: , 0.0008, 0.0008, 0.0023

Below Nominal Black:, 0.0000, 0.0000, 0.0000
Above Nominal White:, 0.0000, 0.0000, 0.0000

Light Levels, % LL:

Min - All pixels: 0.00 Light Levels, :

Min - 99% pixels: 0.28

Average (FALL): 2410
Max - 99% pixels: 84,34
All pixels Max (CLL): 100,00

Save full info to machine-readable "VOV_FramelnfoReport TXT" 7

Yes

Min - All pixels: , 0.00

Min - 99% pixels: , 0.28
Average (FALL):, 24.10
Max - 99% pixels: , 84.34

All pixels Max (CLL):,100.00

SNR, dB:
R,G,B,Y,U.V, (YUV SNRs derived from RGB)
40,40,41,40,49,52

Inter-Frame Activities, dB:
R,G,B
-22,-22,-21
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VQV.Log Report

Press Ctrl + P

to create/append VQV.Log and store in it any text currently displayed in the Title Bar Message or as an Overlay;
VQV.Log will be immediately opened in minimized Notepad window.

VQV v 2.2.1. Copyright (c) 2012-2017 VideoQ, Inc.
Selected Analysis Data Items Log Created: 2017-03-09T01:03:05

File Open Time: 2017-03-09T01:03:05

File: "C:\Users\VS\Desktop\Mexicana.mp4"

Item: O, FrameNo: 325

Full YUV Range, SDR, Video Volume 77%

Frame 325/ 10377 Time Code 00:00:13.000/ 00:06:55.080

Active Image Size Meter: OFF. Analyzed: Full Frame Area 960x540

Frame Video Levels, 8b: Min 0, Lower 21, Median 114, Upper 217, Max 255

Frame Video Levels, %: Min -7.31, Lower 2.28, Median 44.75, Upper 91.78, Max 109.13

Frame Light Values, %: Min 0.000, Lower 0.217, Average (FALL) 23.2, Upper 84.3, Max (CLL) 100.0
Light Levels Statistics Analysis Start: 238F @ 00:00:09.520

Overall: Average FALL 26.5 %, Max FALL 28.1 % @ 261F 00:00:10.440

Overall: Max FrameUpper LL 100.0 % @ 249F 00:00:09.960, MaxMax LL (MaxCLL) 100.0 % @ 238F 00:00:09.520
Analyzed: 88 Frames from 238F @ 00:00:09.520 to 325F @ 00:00:13.000

Item: 1, FrameNo: 325

Line 0260 StMin~StMax: Original RGB 8b 009~246, RGB % 3.5~96.5, LL: 0.0327~91.7 % LL

Item: 2, FrameNo: 470

MP4[AVC] 960x540 25p 8b, Media Info: Average 0.674 Mbps, 0.052 bpp

Current Frame: 470/ 10377F, 00:00:18.800/ 00:06:55.080, 'P', 0.223 Mbps, 0.017 bpp

Bit Rate Statistics Segment Start: 325F @00:00:13.000

Current GOP: Start 450F @00:00:18.000, # (Chunk ID) 9, | Frame (Max) 8.859 Mbps

Last GOP: Size 50F, Average 1.175 Mbps

Min GOP Size 50F @00:00:12.000, Max GOP Size 50F @00:00:12.000

Analyzed: 146 Frames from 325F @00:00:13.000 to 470F @00:00:18.800

Overall: Average 1.197 Mbps, Max 12.501 Mbps @00:00:16.000, GOP Average Max 1.381 Mbps @00:00:16.000

File Open Time: 2017-03-09T01:15:02

File: "C:\Users\VS\Desktop\HDR_10minutes_test_960x540_1000nit_p3.MP4"

Item: O, FrameNo: O

Narrow YUV Range, HDR-PQ Max 1000 nt to SDR, Video Volume 73%

Frame 0/ 15142 Time Code 00:00:00.000/ 00:10:05.680

Active Image Size Meter: OFF. Analyzed: Full Frame Area 960x540

Frame Video Levels, 8b: Min 5, Lower 9, Median 65, Upper 195, Max 255

Frame Video Levels, %: Min 1.96, Lower 3.53, Median 25.49, Upper 76.47, Max 100.00

Frame Light Values, nt: Min 0.080, Lower 0.421, Average (FALL) 86.9, Upper 525.3, Max (CLL) 1000.0
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Full List of VQV Shortcuts 1

vou

‘Videola’ — Jog & Shuttle Timeline Navigation Tool: Ctrl + Mouse Left Button + Cursor Horizontal Position within Image Area

Cursor position controls the speed selection; preset timeline step values: +/-0,1,2,5,10F 1, 2,5, 10,20 s, 1 m (60 s)

In Jog Mode (i.e. starting from pause) — Seek with variable speed. On release of Mouse Left Button or Ctrl key — pause at last shown frame;
In Shuttle Mode (during playout) — Play with variable speed. On release of Mouse Left Button or Ctrl key — continue playout at last selected speed.
Select fractional playout speeds (slow motion) with Mouse Wheel or Left/Right Arrows: +/- 0.1, 0.2 and 0.5 of media file frame rate

Key

Result

Shift + Key

Ctrl + Key

Ctrl + Shift + Key

Mouse Wheel

Jog Mode: +/- 1 frame,
Shuttle Mode: Speed up/down,

Display Gain: up/down

Display Gain Filter
Brightness Offset: up/down

Mouse Move

In Active Image: Pixel Value readout,
In Mask Area: Masked Filter readout

Mouse Middle Button

Jog/Shuttle toggle

Mouse Left Button +
Mouse Move

In Active Image: Image Position
In Mask Area: Mask Position

Click in the image area:
Start/Stop playout, speed: +1F

Hold and move the slider:
Timeline Scroll

Click in the image area:
Continue playout, reset speed:

+1F

M + Mouse Wheel

Mask Size up/down

Z + Mouse Wheel

Zoom up/down (cursor centered)

Mouse Right Button

In Active Image: Context Menu

Up/Down Arrows

Zoom up/down (image centered)

Display Gain: up/down

VQV to/from VOQMP message

Display Gain Slicing Level up/down

Right/Left Arrows

Jog Mode: +/- 1 frame,
Shuttle Mode: Speed control

Jog Mode: +/- 10 frames

In Jog Mode:
Seek, variable speed

PageDown/PageUp Jog Mode: +/-1s Jog Mode: +/- 10 s Jog Mode: +/-1m Jog Mode: +/- 10 m
0 SDR RAW Clear all Bookmarks Segments Info On/Off

1 HDR-PQ RAW Record Bookmark #1 Go to Bookmark #1

2 HDR-PQ = SDR, Max 1000 nt Record Bookmark #2 Go to Bookmark #2

3 HDR-HLG RAW Record Bookmark #3 Go to Bookmark #3

4 HDR-HLG = SDR, Max 100% LL Record Bookmark #4 Go to Bookmark #4
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Full List of VQV Shortcuts

2 (continued)

vou

Key Result Shift + Key Ctrl + Key Ctrl + Shift + Key
5 HDR-LOG RAW Record Bookmark #5 Go to Bookmark #5
6 HDR-LOG = HLG Compatible SDR Record Bookmark #6 Go to Bookmark #6
7 HDR-LOG = SDR Record Bookmark #7 Go to Bookmark #7
8 MSB / LSB Image toggle Record Bookmark #8 Go to Bookmark #8
(if media file > 8 bit)
o) Full / Narrow YUV Range toggle Record Bookmark #9 Go to Bookmark #9
(RGB <> YUV conversion mode)
Space Bar Jog / Shuttle toggle Jog / Shuttle toggle
(same as Play Button) speed reset to default +1F
A Auto-select Primaries for: Active Image Size Markers Active Image Size Meter Analyzed Area toggle:
- Color Gamut Converter Show / Hide toggle (Black Bars Detector): Active Image / Full Frame
- ChromaScope Detect once & store results;
also enables Active Image Applies to most meters; Active Image
Area Analysis Mode Size Meter results are not affected
B Bookmark current Timeline Position and B component Image (Blue) Go to the last used Bookmark Create the Bookmark from Clipboard
copy itto Clipboard data
C C-Bar (Compression Analyzer) toggle On/Off ChromaScope Primaries ChromaScope On/Off
D All Filters Off, same result as ESC key: - Fast Draw Mode (FDM) Duplicate currently opened file in
settings reset to defaults - Aspect Ratio Correction (ARC) new VQV window
E Enhanced Rendering Mode On/Off, AV Sync Error Meter
Color Vector Correlation ™ (CVC) processing (on MPC Test Pattern)
F Frame Profile Waveform Filtering Modes, All Filters On/Off Frame Info Report pop-up,
(settings preserved) or Line Range Selection Mask
G Gamut Conversion On/Off G component Image (Green)
H Histogram Overlay toggle On/Off RGB / Light Levels Histogram Mode toggle HDR10+ Analyzer On/Off,

Histogram toggle

also enables L-Bar
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Full List of VQV Shortcuts 3 (continued)

vou

Key Result Shift + Key Ctrl + Key Ctrl + Shift + Key
| Cycle thru 3 Deinterlacing Modes
L L-Bar toggle On/Off Light Levels (MaxRGB) Image, Transfer Function Plot: On/Off
S: Highlighter / Heat-Map
M WFM Mask toggle: Full Frame/Line Select, Filters Mask On/Off Media Info Report pop-up
Mask Size control, ChromaScope Modes or WFM Mask Controls
N Navigation Control Panel pop-up Noise Meter toggle On/Off File Open in New Window
(Go to Timeline Position & Bookmarks)
O File Open Dialog
P ChromaScope & WFM Persistence Select Primaries for: Print analysis data to:
- Color Gamut Converter VQV.Log, VQV_ Statistics.TXT, etc.
- ChromaScope
Q Quit (Exit) VQV
R R component Image (Red) Release / Reopen media file
same as ‘Eject’ button
S Switch / Start / Select Select Video Stream #
Text Messages/ D|Sp|ay Modes if the number of video streams > 1
T Text Overlay Messages On/Off T-Filter (Temporal High Pass) Text Overlay Auto-hide On/Off
Histogram, WFM, FrameScope and UV components Image Graticule Grid Units toggle:
ChromaScope Units selection RGB % vs. Light Level % or nits
V VV-Bars toggle On/Off Cycle thru 3 VV Bars Modes VectorScope toggle On/Off
W FrameScope On/Off Waveform Monitor On/Off
X XY-Filter (Spatial HPF/LPF) Exit (Quit) VQV
Y Waveform Monitor: RGB/YUV toggle Y components Image
7 Zoom with Mouse Wheel — see above
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\él/ About VideoQ

Company History
Founded in 2005

Formed by an Engineering Awards winning team sharing between them decades of global video technology.

VideoQ is a renown player in calibration and benchmarking of Video Processors, Transcoders and Displays,
providing tools and technologies instantly revealing artifacts, problems and deficiencies, thus raising the bar in
productivity and video quality experience.

VideoQ products and services cover all aspects of video processing and quality assurance - from visual picture
guality estimation and quality control to fully automated processing, utilizing advanced VideoQ algorithms and
robotic video quality analyzers, including latest UHD and HDR developments.

Operations
Headqguarters in CA, USA

Software developers in Silicon Valley and worldwide
Distributors and partners in several countries

Sales & support offices in USA, UK
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