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Outputs

“Master” (what format)
Archival?
Hardware - disc

Hardware - h.204 device

Online
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Future proof our work

Make it easy to be flexible

Do the work today and grab & go for the future
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L arde data rate
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Golden Rules of
COIMPEEssion




Compress only
€8

probably the most important rule, and yeah, we're going to break it




compress only once * Always obey hardware specs

0ood, Fast, small, Pick & ¢ Shoot Progressive

GIGO ¢ (Consider shooting 24p
TETO ¢ Noise Reduction

VBER, except when you want CBR, ¢ Watermark

Scale down the video * Prefer standard video sizing
super smeall? Drop frames ¢ Normalized Audio

olden rules
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(00d, Fast, omall
- Higle

Good & Fast - super large, Post Codec, Master

small & Fast - Medium sized, CBR, watermarked client approval
COpY

Good & Small - small as possible {ilc
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Which igasheres

CBR is usually camera/speed

VBER can be meant for smaller (processing intensive)

Or for a mild compromise (especially at large data rates)
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Constant Bit rate




Constant Bit Rate

(every frame gets the same amount of data)




Constant Bit Rate

(every frame gets the same amount of data)

Uncompressed = easy for camera
(ho compression/decompression)
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Constant Bit Rate

(every frame gets the same amount of data)
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DV = each frame gets JPEG
Compression.




Constant Bit rate

® How cameras work

® [ast, fast, fast °

® Don’t make small files

® Every frame gets the same amount of info

® ex: 3000 units / 30 frames = 100 units per frame




Variable Bit Rate




Variable Bit Rates

Robbing Peter to pay Paul




How low can we go!

® At some data rate, the quality becomes unacceptable.

® Unique for any type of footage

® but some footage has lesser demands




Data

Complex material . .
Simple material

Cherry Blossoms
falling in DC

Talking heads




What if we could steal data
for where it’s needed?

Complex material | |
Simple material

Cherry Blossoms |
falling in DC Talking heads




Variable data rates .

Focus on the average

CBR orVBR, same data o ®
rate = same size file

Difference is where
the data goes




Lousy for editing

® Has to compute since last full frame

® “Why” you shouldn’t use formats like DVD
for sources




Focus on the average

® AVBR or CBR file with the same data rate =
same file size
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Distribution codecs throw out
tons of information
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A “Group” of pictures

Full Frame/l Frame
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Delta Frames

B+ P Frames

These frames only have
the changes since the last
| Frame

11 LT




Multiple Passes =
moreAnalysis




Types of Data Rates

® Constant

® | Pass VBR
® ) Pass VBR

® Which is fastest? Slowest!?
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Methods for smallest video files

1/2 your HD width X height = 1/4 size file

1/2 your frame rate? = 1/2 your data rate
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DVD/Blu Ray

Hardware h.264 players (1iPhone, Android, Apple TV, Google TV)
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Progesssme.. 41

Despite Peter Jackson

Progressive > Interlaced

Deinterlacing means lower resolution

Less frames = ease of online delivery/less data (0% less)
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Noise Reauction

Detail are bad especially with small files/low data rates

(Visual) Noise Reduction tools

BEssentially complex (editing, detail, camera) is harder to compress
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Watermark
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Prefer stanadard
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Universal Master
h.204 copies

V. Large for Online/upload

Device specific for common hardware

As small as you can get and kKeep quality
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Best possisie i aster

Match Frame gsize of camera.

Pogt Codec

As little damage to original file

230
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COMPEESE @RI O11CE

Done rignt, trarscodes do
minimal damage
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Camera codecs are pure

But, we render, add graphics, Color correct etc.

Post codecs have the breathing space that camera codecs don'’t

140 mb/s (dnxhd 145, ProRes 422)= 1 min = 1 GB
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Today - a standard (non proprietary) format that's flexible for less
than 5D to HD +
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20 mb/s (will work well right now with nearly every

Just under 100 megs /min
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Rules of compression - obey hardware specs
h.264

Profiles

Levels

o4
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High Profile

Level 4.1

OO0




Profiles are (mostl
%OP SPaCE Y)

Hi Profile = 4:2:0 COlOF Space

S bpp

other specs about how a flle is encoded




L evels are frame +
Sata Rate

4.1
o0 mb/s
720 (681ips)
1080 (30 fps)

2048 x 1024 (30fps) (2k)

o'
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Really sengcitive In Android

105 is a little simpler (less fragmentation)

Much easier to search for level + profile than individual specs

Fach L+P must support everytning below)
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1l'iniest one

Basy to transport.

How aggressive do you want to be?

SD data rate  .5-8 mb/s (1 min =8 mb @ 1mb/s)
720 datarate  2-4 mb/s (1 min =24 mb @ 3mb/s)

1080 data rate 3-6 mb/s (1 min = 32 mb @ 3 mb/s)
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Do youlasiant to be
Very agressive:

Halve the frame size - half the data rate
Halve the frame rate - half the data rate

Yes you can do both - but probably won't play on devices
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Building “Smart”

Watch Folders (droplets)

Make sure to NAME appropriately
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1'ne Future
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Whig i o core

Library of congress.

Large files

BS
G2

Like a post codec/ based on JP
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1080 at half the data rates

More complex
harder on computers
most hardware devices don't have the chips

ok, Bk, 4k
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Feature support in particular profiles
Feature MP ProHIP Hia22P Hi444PP

Chroma formats : . 420 420 : : 420422 420M422/4:4:4
Sample depths

Levels with maximum property values
Max decoding speed Max frame size Max video bit rate for video coding layer (VCL) kbit's Examples for high resolution

Level nded @ highest frame rate
Luma samples/s Macroblocks/s Luma samples Macroblocks Chocine, Exte HighProfile  High 10 Profile (o' 0o 6 trames)

8 8 81010 81014 and Main Profiles

(bits) 128x96@30.9 (B)

y 380,160 1,485 25,344 99 64 80 192 N L
Flexible 176x144@150 (4)

macroblock No 128:x96@30.9 (8)

i A 14 344 4
ordering (FMO) 380,160 85 253 99 160 38 178x144@ 180 (&)

Arbitrary slice 176x144@30.3 (9)

No
ordering (ASO) . 768,000 ) 101,376 320>240@10.0 (3)

Redundant slices 352x288@75 (2)
No
(RS) . 1,536,000 , 101,376
Data Partitioning No
32024 ¢
I 041, 101,37
Sland SP slices No 3,041,280 01376 352x288@30.0 (6)

Interlaced coding 320>240@36.0 (7)

(PicAFF, MBAFF) 3,041,280 101376 ‘ ' 352x288@30.0 (6)

B slices 352x480@30.0 (7
: 5,068,800 202,752 : 359‘516 e :6;

CABAC entropy SOIVD
coding 352x480@30.7(10)
352x576@256 (7)
720x480@15.0 (6)
720x576@125 (5)

320x240@200 (7)
352x288@15.2 (6)

B8xB vs. 4x4 2 5,184 000 414,720
transform
adaptivity

Quantization
scaling matrices

Separate Cy and
C, QP control

Monochrome o 27,648,000
(4:0:0)
Separate color 55,296,000 1,310,720
plane coding
1,280x720@68.3 (9)

Predictive 62.914 560 2.087.152 1,.920x1,08 0.1 (4)
lossless coding 2,048x1,024@

10,368,000 414720

1,280x720@60.0 (5)
1,280x1,024@422 (4)

Bonus materials - wikipedia page on h.Qc4 -
nhttps://en.wikipedia.org/wiki/H.264/MPEG-4

-
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https://en.wikipedia.org/wiki/H.264/MPEG-4_AVC
https://en.wikipedia.org/wiki/H.264/MPEG-4_AVC

