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RGB Color Model for CRT Displays

R,G,B integer triplets encode how much the corresponding phos
should be excited in devices such as a CRT display.
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RGB vs CMY
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The RGB Cube The CMY Cube

CMY are complementary colors of RGB

CMY mostly used in printing devices where color pigments on
the paper absorb certain colors (eg, no red light reflected from

cyan ink) s
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Video Coding ﬂ

¢ MPEG- Motion Pictures Expert Group, 1988
— asymmetric application
« single compression; frequent decompression
« compression is complex!!
— standards consist of 3 parts:
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— similarto IUT-T H.261 videoconferencing stanc
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5:1to 10:1 compression

Thanks to Prof. Leonardo Chiariglione for MPEG slidatenial.

Video Flow : Delay vs. Jitter

jitter

MPEG

» key compression idea: temporal prediction
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MPEG - Motion Vectors MPEG — Temporal dependency
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MPEG - Motion Compensation Searching MPEG - Motion Compensation Searching

target block to|
be encoded

« tradeoff: target block size
« larger blocks are harder to match
« larger blocks, if matched well, compress more

« tradeoff: search area size
« larger areas require more computation to search
« larger areas may find better matches; hence more compregsion

* motion vector (X,y)
* (15,4) - 15 pixels right, 4 pixels up

frame already encod¢d | frame to be encoddd * can be in units of ¥ pixel
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MPEG - Metrics

« Matching Criteria - Metrics to measure differences betvi@ecks
» mean absolute difference
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MPEG - Data Hierarchy
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MPEG Motion Compensation -
Search Algorithms
« “coarse quantization” or “distance-diluted”

hypothesis: fast moving objects look blurred to HVS ef/sharp in all frames
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MPEG Motion Compensation -
Search Algorithms
« “locality-based” or “multi-level hierarchical”

hypothesis: once a close match is found, even better ones are n¢g

CFirst hierarchical Tevel
®Best match at the first level
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MPEG Block-Based Motion Compensation

GOP - Group of Pictures
TN

/Iframe - Independent encoding
/ P frame - Predictive encoding based on most recentlpastP
/B frame - Bidirectional encoding based on past and futuce P

( Each frame is encoded as a series of 16 x 16 pixel blacks )

Inter-frame (P-frame) Coding
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GOP — Group of Pictures




Display vs Transmission Order MPEG Decode-ability

MPEG is uniquely decodable
MPEG is NOT uniquely codable

wrec| * fastest encoding '

file * no motion compensation
« less expensive coder
display order / « least compression

video sequence . ¢ eslowest encoding
(frames) N « advanced motion compensati

. « more expensive coder

transmission order

199 * Most compression




