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| A Big Umbrella

Content Creation: produce the media,
compress it to a format that is portable/
deliverable

8

ﬂ
Search: find the information you need l:> | ﬂ .

Distribution: how the message arrives is
often as important as what the message is

Protection: we care about privacy and
security, ownership and digital rights % 7

The four are tangled together Seautyy

| Goal of This Course

« Understand various aspects of a modern multimedia
pipeline
— Content creating, editing
— Distribution
— Search & mining
— Protection

* Hands-on experience on hot media trends
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| Course Requirements

* Two 75-min lectures per week

* 1 hour per week for recitation/review
* Weekly/biweekly homework

* Biweekly project assignment

* Random quizzes

* 1 mid-term

* 1 final

- _
| Grading

!

» After successfully accomplishing each task, you earn
some credit.
— Exams (2): max 500 credits each, 1000 total
Projects (~4): max 1000 credits total
Homework(~4): max 1000 credits total
Quizzes (~5) max 500 credits total
— Total 3500

* Grading guideline

— A+: 3100+
- A: >2800
- B: >2300
- C: >1800
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| When and Where

!

Lecture M/W: 9:30-10:45am 387 101
Discussion F: 10-10:50am Phelps 1401
Office hours
— Professor: Monday 11-noon or by request
— TA: TBD
Book in use:

— Multimedia systems, algorithms, standards and industry
practices

Course website:
— http://www.cs.ucsb.edu/~htzheng/teach/cs182/
— Facebook site (coming soon) for discussion

— Googlegroup (secondary channel for announcement)

INTRODUCTION TO
MULTIMEDIA SYSTEMS
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| | Multimedia Systems

* Legacy systems
— Plain old telephone (wired phone)
— Facsimile

— Analog Broadcast television through terrestrial channel or cable

* Modern/emerging systems
— Wireless phone (Cellular phone)
— IP phone
— Teleconferencing
— Distance learning
— Music and image downloading from the web

— Video streaming / Video-on-demand / Youtube i v €
— Digital television ' Eq_‘_ e =
— Online games e = ’_g .. e
— Photo sharing via social networks - B
i
-

o

1 Inherent Qualities of Media Data

Digital
— Bits and bytes
— Allow information to be combined together

Voluminous
— Large size
— Difficult to store, search, and distribute

Interactive

Real-time & synchronization

— Tolerate a very small and bounded delay
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Al + Digital Data Acquisition
Cvopintnormon) — Analog-to-digital conversion
— Sampling

Figure 1-2 Components of a multimedia system today
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| An lllustrative Example

| \Store/Distribute Media Data

Multimedia Content Size
One Page of Text 2KB
One 640x480 24-bit color still image 900 KB
Voice ( 8 Khz, 8-bit) 8 KB /second
Audio CD DA (44.1 Khz, 16-bit) 176 KB/second
Animation ( 320x640 pixels, 16-bit color, 16 frame/s) 6.25 MB/second
| Video (720x480 pixels, 24-bit color, 30 frame/s) 29.7 MB/second

using newest 3G

* Uploading from your phone: S00KB/s

*  Download to your phone: up to 7.2MB/s

* Compression is required to reduce the data
for efficient storage and communication
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‘ A Multimedia System
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Figure 1-2 Components of a multimedia system today

! Creating Content

* What I created can be viewed by everyone
Need standards

— For content creation

— For content representation

Image standards: JPEG

Video standards: MPEG

Audio standards: MP3

Web media standards: HTML 5
Video conferencing standards: H. 324
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| Image Standards

G3,G4: facsimile standard
JBIG: The next generation facsimile standard

JPEG: For coding still images or video frames.

JPEG2000: Improved version of JPEG, offering
better quality at lower bit rate, progressive coding,
error resilience.

Lossless JPEG: for medical and archiving
applications.

T

| | Video Standards

!

*  MPEG-1: coding VHS resolution (SIF) video and audio at 1.5 Mbps
— video CD, MP3
- 1992

*  MPEG-2: coding NTSC resolution video and audio at 3-10 Mbps
— DVD, direct broadcasting satellite (DBS)
— Terrestrial broadcasting digital TV
- 1995

MPEG-4: Enable content based accessibility in addition to compression capability
- 1999

http://mpeg.chiariglione.org/

*  H.264/MPEG-4 AVC: A video coding standard that improves over MPEG4 video
— 2003
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MPEG-2 vs. -4

Images from http://img.tomshardware.com/us/2000/09/13/mpeg/mpeg-4-video.jpg

| Video/Audio
Conferencing

H.320: For video conferencing over ISDN at rate px64 Kbps, p =1..30

H.323: For video conferencing over packet-switched networks with
non-guaranteed quality of services (e.g. Internet), 16 Kbps -2 Mbps

H.324: For video phone/conferencing over regular phone lines or
wireless cellular networks through modems (as low as 28.8 Kbps).

T.120: Enable data/application sharing in H series conferencing
applications

3/29/10
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| Audio Standards

G.72x: Speech coding for wired/wireless phones
and for audio- visual conferencing

MP3: MPEG-1 audio, layer 3. Music downloading
AAC: MPEG-2 audio coding

MIDI (Musical Instrument Digital Interface):
representing the frequency and duration of each
music note by a symbol.

— The characteristics of each instrument are stored as
digital data.

Wavetable synthesis: Musical instruments are Y S s N

prerecorded. The stored sounds are blended to \I#?/ L I

match actual sound. S ,
\/

| A Multimedia System

Figure 1-2 Components of a multimedia system today
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Critical Technologies

* Content creation
— Media capturing, editing &
processing
— Authoring tools
— Compression

* Distribution
— Telecom (IP, mobile, satellite)
— Storage

* Search
— Web image search
— Information retrieval

* Protection
— Digital watermark
— Digital right management
— Forensics
— Surveillance

* Presentation
— Display
— Human-Computer Interface

Content-based Browsing and
Retrieval

Graphics and Virtual Reality

Week 1: Basics
March 29: Introduction

March 31: Creating media contents

Week 2: Creation
April 5: Media formats

April 7: Media formats

Week 3: Compression
April 12: Media compression (Image)

April 14: Media compression (video)

Week 4: Distribution- Wireline
April 19: Media over IP

April 21: Media over IP

Week 5: Distribution- Wireless
April 26: Media over the air

April 28: No Class

*  Week 6: Distribution -Wireless

May 3: Mid-term
May 5: Case studies

*  Week 7: Search

May 10: Web media
May 12: Media search

*  Week 8: Security

May 17: Watermarking
May 19: DRM

*  Week 9: New Trends

May 24: New Trends
May 26: New Trends

*  Week 10: Conclusion

May 31: Holiday no class
June 2: Final conclusion
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! A Big Adventure

* Lots of hot topics
» Use projects to get hands-on experience

Now: those who would like to sign up
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