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https://documentation.apple.com/en/finalcutpro/usermanual/Art/L01/L0112_FrameRates.png
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What the Camera Captures

Color Sensors (digital)
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Bayer Pattern

Ot Red, Green, and Blue we are most sensitive to Green information

Image from red.com


https://www.red.com/red-101/bayer-sensor-strategy

What are the components of video information?

Chroma

Image from red.com


https://www.red.com/red-101/video-chroma-subsampling

How Big is all of this Data?

Giga/Mega/Kilobits = unit of measure for data transfer (bitrate)
Giga/Mega/Kilobytes = unit of measure tfor data storage (file size)

data rate = color depth X vertical resolution x horizontal resolution x refresh frequency




How Big is all of this Data?



What Do We Do About it?

The Vitreous Body
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The Human Visual System is Impertect

Image from www.twinkl.it



https://www.twinkl.it/teaching-wiki/parts-of-the-human-eye

What Do We Do About it?
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Chroma Subsampling
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https://en.wikipedia.org/wiki/Chroma_subsampling
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b (blue component)

Y (luminance)
T

r (red component)
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Y (luminance)

4:2:0 (1/4 chroma intormation)






Chroma Subsampling
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https://en.wikipedia.org/wiki/Chroma_subsampling

Bit Depth

8-bit, 10-bit, 12-bit, 16-bit... 7?7?77



Bit Depth
8-bit, 10-bit, 12-bit, 16-bit... 7?77?77

Binary Representation (base 2)




Bit Depth
8-bit, 10-bit, 12-bit, 16-bit... 7?77?77

Common Artifact: Banding, especially on gradients

Image from fujifilm Image By Steve F, CC BY-SA 2.0



https://fujifilm-x.com/en-us/exposure-center/8-bit-or-10-bit-video-color-explained
https://commons.wikimedia.org/w/index.php?curid=13773379

Storing the Data
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Key Features

33MP Full-Frame Exmor R CMOS Sensor Up to 10 fps Shooting, ISO 100-51200

4K 60p Video in 10-Bit, S-Cinetone 3.68m-Dot EVF with 120 fps Refresh Rate
3" 1.03m-Dot Vari-Angle Touchscreen LCD 759-Pt. Fast Hybrid AF, Real-time Eye AF
Focus Breathing Compensation 5-Axis SteadyShot Image Stabilization
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Creative Looks and Soft Skin Effect 4K 15p UVC/UAC Streaming via USB Type-C ore
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Style

Body Only With 28-70mm Lens With 24-70mm f/4 Lens
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https://www.bhphotovideo.com/c/product/1667800-REG/sony_ilce_7m4_b_alpha_a7_iv_mirrorless.html/specs

Storing the Data

Internal Video Capture Chroma Subsampling .
w_———— BitDepth

Recording Modes _y» H.265/XAVC HS 4:2:2 10-Bit

UHD 4K (3840 x 2160) at 23.98p/50p/59.94p [50 to 200 Mb/s]

H.265/XAVC HS 4:2:0 10-Bit
Codec -

UHD 4K (3840 x 2160) at 23.98p/50p/59.94p [30 to 150 Mb/s]
H.264/XAVC S-1 4:2:2 10-Bit

UHD 4K (3840 x 2160) at 23.98p/25p/29.9/7p/50p/59.94p [240 to 600
Mb/s]

Full HD (1920 x 1080) at 23.98p/25p/29.97p/500p/59.94p [89 to 222
Mb/s]

XAVC S 4:2:2 10-Bit

UHD 4K (3840 x 2160) at 23.98p/25p/29.97p/50p/59.94p [100 to 200
Mb/s]

Full HD (1920 x 1080) at 23.98p/25p/29.97p/50p/59.94p [50 Mb/s]
XAVC S 4:2:0 8-Bit

UHD 4K (3840 x 2160Q0) at 23.98p/25p/29.97p/50p/59.94p [60 to 150
Mb/s]

Full HD (1920 x 1080) at
23.98p/25p/29.97p/50p/59.94p/100p/119.88p [16 to 100 Mb/s]

Image from b&h



https://www.bhphotovideo.com/c/product/1667800-REG/sony_ilce_7m4_b_alpha_a7_iv_mirrorless.html/specs

Storing The Data

Acquisition format should be higher than the delivery format

CAPTURE ,

At least 10-bit 422 when possible depends*



Video Compression
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https://www.brid.tv/best-video-codecs-to-use-and-how-to-choose-the-right-one/

Video Compression Frames




Video Compression Frames




Video Compression




Video Compression Frames
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Frame Rate: O fps
Queues: Audio - 100%
Dropped Frames: C

Frame Metadata:
QuickTime Time Code Track (06:42:14:20)
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Video Compression

my_file.mp4

Metadata



Video Delivery

How do | send you my file? How do you view it?



Video Delivery

Single File Approach (progressive download)



https://bitmovin.com/adaptive-streaming/

Video Delivery

Adaptive Bitrate

Image from bitmovin


https://bitmovin.com/adaptive-streaming/

Video Delivery

Adaptive Bitrate

Image from bitmovin


https://bitmovin.com/adaptive-streaming/

Video Delivery

Content Delivery Network (CDN)
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How To Deliver Your Video




High Dynamic Range (HDR) Video
What is HDR, Why?

HDR

Image from www.ravepubs.com


https://www.ravepubs.com/cedia-releases-integrators-guide-hdr-video-white-paper/
https://aws.amazon.com/media/tech/what-high-dynamic-range-hdr-video/

High Dynamic Range (HDR) Video
What is HDR, Why?

SDR Image HDR 1mage

Image from https://www.cnet.com/



https://www.cnet.com/tech/home-entertainment/all-about-hlg-what-hybrid-log-gamma-means-for-your-tv/

High Dynamic Range (HDR) Video
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Image from https://www.soundandvision.com



https://www.soundandvision.com/images/219hdrexplained.fig1.jpg

High Dynamic Range (HDR) Video
What is HDR, Why?
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Wide Color Gamut (WCGQG)

Image from Sakuramboderivative work GrandDrake Image from https://www.filmtechapp.com



https://commons.wikimedia.org/w/index.php?curid=21864661
https://www.filmtechapp.com/article.php?id=411

High Dynamic Range (HDR) Video

Image from amazon


https://aws.amazon.com/media/tech/what-high-dynamic-range-hdr-video/

Flavors of HDR

COMPATIBILITY /

METADATA BENEFITS
ADOPTION
STATIC PER
HIGHEST ADOPTION
VIDEO
DYNAMIC LOW "BETTER HDR"
PEDolby Vision DYNAMIC HIGH "BETTER HDR"
BROACAST
HLG STATIC MODERATE

COMPATIBILITY



Making HDR
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Sony a7 IV Mirrorless Camera
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Key Features v rn

® 33MP Full-Frame Exmor R CMOS Sensor Up to 10 fps Shooti ISO 100-¢

4K 60p Video in 10-Bit, S-Cinetone 3.68m-Dot EVF with 120 fps Refresh Rate
® 3" 1.03m-Dot Vari-Angle Touchscreen LCD 759-Pt. Fast Hybrid AF, Real-time Eye AF
* Focus Breathing Compensation Axis SteadyShot Image Stabilization

¢ Creative Looks and Soft Skin Effect 4K 15p UVC/UAC Streaming via USB Type-C

O Protect your Gear
Style

Body Only With 28-70mm Lens

With 2 'm Lens With 24-7(

Key Features

Image from b&h Image from https://www.studiodaily.com

Image from https://www.youtube.com/



https://www.bhphotovideo.com/c/product/1667800-REG/sony_ilce_7m4_b_alpha_a7_iv_mirrorless.html/specs
https://www.studiodaily.com/2019/11/madrids-pigmento-color-grading-switches-resolve/
https://www.youtube.com/watch?v=R2reuLcjJpc

. < Camera Record Video
M d |<I N 9 H D R 1080p HD at 30 1ps

1080p HD at 60 fps
4K at 24 fps
4K at 30 fps v

4K at 60 fps

QuickTake video will always record with 1080p HD at
30 fps.

A minute of video will be approximately:
« 45 MB with 720p HD at 30 fps (space saver)

HDR display . 65 MB with 1080p HD at 30 fps (default)
- 100 MB with 1080p HD at 60 fps (smoother)
Do]by Vision and HDR10 . 150 MB with 4K at 24 fps (film style)
- 120 MB with 4K at 30 fps (higher resolution)
One mi"ion"tO"one ContraSt ratio - 440 MB with 4K at 60 fps (higher resolution, smoother)

Color accuracy
3D Touch

Record up to 60 fps video in 10-bit high dynamic range

True Tone display including Dolby Vision.
Auto FPS Auto 30 fps >
A3 yﬂ"\- Automatically reduce the frame rate to improve low light
& ,n";.l video and to optimize file size.

Lock Camera »

Do not automatically switch between cameras while
recording video.

Image from https://www.flatpanelshd.com/ Image from https://wccftech.com/


https://www.flatpanelshd.com/news.php?subaction=showfull&id=1506057033
https://wccftech.com/how-to/what-is-dolby-vision-and-how-to-enable-it-on-your-iphone-12-and-12-pro/

Distributing and Playing HDR

Adaptive Bitrate




HDR Takeaways

Capture in as high a quality as you can aftoro
Making HDR depends on your camera/monitor!
HDR adoption is growing

This is a complicated world that will get easier
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