SE3910- REAL TIME SYSTEMS

Audio and Video Constraints
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ROADMAP

Today

* AnIntroduction to audio _1;zj,7,4/1p-,p
Friday (Tentative)

* Real Time Coding Standards -
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OBJECTIVES

Explain the relationship hetween bandwidth and image quality for a video

stream. — - —
i

Calculate the bandwidth needed to deliver a given quality image

-

Explain the stroboscopic effect

Calculate the maximum data rate of a channel under both noiseless and noisy

signal conditions — - —
— e
Explain the Nyquist theorem related to sampling

Calculate the minimum sampling rate necessary to transmit a signal using the
Nyquist Theorem

Explain the relationship between the number ofEi.t_s and quality when sampling
a signal .
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WHAT DOES 1080P MEAN?

* | 1080pJ The modern Television Standard
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HOW BIG IS A 1080P IMAGE?

+  Calculation: Width x Height X bytes per pixel
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+ Bandwidth = Size of one frame x frame.siae- 4~ ¢ ¥
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HOW FAST DO WE NEED AN

IMAGE TO SHOW?

*  Depends on how much motion we have in the picture...
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THE STROBOSCOPIC EFFECT

Have you ever noticed something that is in motion seem to stop?
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SOME EXAMPLE VIDEOS SHOWING
STROBOSCOPIC EFFECT

ht

0://upload.wikimedia.org/wikipedia/commons/thumb// /7 7/Propeller strobe.oqv/22

Opx--Propeller_strobe.oqv.|pg

hitp://lupload.wikimedia.org/wikipedia/commons/thumb/e/ef/The_wagon-
wheel_effect.ogv/220px--The_wagon-wheel_effect.ogv.)pg
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A SAFETY MOMENT
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TRANSMITTING DATA

Physical Layer o
* You didnt talk too much about this in Network Protocols
* Can occur through many mediums
+ Twisted Pair -
* Coaxial Canhle -
* Fiber Optics =
~ * Wieless e
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* Henry Nyquist (AT&T Engineer £1924) and Claude Shannon ?&ﬁ}{ ﬂ ‘2 ! ,

+ Nyquist Theorem R' r&/&- y A/é p /
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+ maximum data rate = 2Hlog, V —
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WHAT IS THE MAXIMUM RATE
OF ACHANNEL?
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WIRING TYPES

Wiring Type Bandwidth -

CAT3 16MHz WT \
r ‘me[;n(" _/ |
CAT5 )
(l §
e hernit Cableg N\
Coaxial Cable (50 Ohm) ~ 1-2 GHz
a& “ts Ylemofem'’

Fiber Optic 20000 GHz
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SAMPLING THEOREM
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SAMPLING THEOREM

*  Nyquist Criterion

¢ =>f>28

* Nyquist Rate => 2B

* Audio Sampling:

%€ Bly=2 6t/

Sample rate

Quality level

Frequency range

11,025 Hz Poor AM radio (low-end multimedia) 0-5,512 Hz

22,050 Hz Near FM radio (high-end multimedia) 0-11,025 Hz
32,000 Hz Better than FM radio (standard broadcast rate) | 0-16,000 Hz
44,100 Hz CD 0-22,050 Hz
43,000 Hz Standard DVD 0-24,000 Hz
96,000 Hz High-end DVD 0-48,000 Hz
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*  Consider an analog signal that will vary between two values - say 0 and Vj, volts

* Discretization refers to the “levels” the ADC is able to resolve the analog signal to:

DISCRETIZATION?

» a2-hit converter can resolve 4 different discrete levels

AID COI

BINARY RESULT
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BINARY RESULT

ANALOG INPUT

Difference between the actual analog value and quantized digital value due is called
quantization error

* Due either to rounding or truncation.

QUANTIZATION ERROR

Th

A/D CONVERSION -> LECTURE #1 20 5
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NOISEAND THE NUMBER OF

BITS

SONR = 20log,(29) ~6.02- Q dB
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