Digital Communications and Computing
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Evolution towards A Network Era
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* Networ k Technology will be Connecting
Everywhere Globally

* Huge Volume of Information Disseminated
acrossthe Globein Microseconds

* Terminal Equipments:
- Personal Computer
- TV Sets
- Telephone Set
- Handset, PDA
- Satellite Receiver
- Car Electronics
- Information Appliance, €tc.

* Networ k-based Computing
* Client-server Computing
* Multi-media
- text,audio,video,white board,
graphics,virtual reality,etc.
* | ntegrated Networks

- PSTN

- CATV

- Broadcasting

- Wireless

- LAN,WAN,MAN

- Internet/Intranet/ WWW

- Next Generation Internet(NGlI) ,etc.



Integrated Global Knowledge and Information System in
Future Network Era
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* Multi-media, Multi-lingual, M ulti-functionalities

e Cross-cultures, Cross-domains, Cross-regions

~

 Integrating All Knowledge Systems and | nfor mation-related
Activities Globally

« All Knowledge and I nfor mation/Services Represented in Form of
Multi-media SignalsIncluding aWide Variety of Languages



World of Digital Communications and Computing
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Digital Transmission, M ulti-media Signal Processing

and Networking
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Wireless Access of Global Multi-media | nformation

Cellular

* Anytime, from Any Where

 AsHandset Size Shrinks While Required Functionalities Grows
Continuously, Multi-media User Interface will bethe Key

« Examples

— virtual reality
— voice retrieval ,voice browser, voice portal
— gspoken dialogue based access to intelligent agents



0. Introduction- The World of Digital Communications and
Computing

1. Fundamentals
Fourier analysis and stochastic modeling of signals and noise, Sampling Theorem
and PCM, basic concepts in digital communications, etc.

2. Digitization and Compression of Speech, Audio and Video Signals
guantization and signal compression, linear predictive coding (LPC), code-excited
linear prediction (CELP), perceptual coding, €tc.

3. Digital Transmission — Baseband, M odulation and Systems
error rate and noise, speed and bandwidth, channel problems, vector space theory,
modulation techniques, spread-spectrum and CDMA,, wireless communications,
optical fiber communications and WDM, etc.

4. Speech Access of Networks
speech signal modeling and recognition, text-to-speech synthesis, spoken dialogue
systems, human-network speech interface, etc.

5. Conclusion: Looking towardsthe Future
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available on web before the day of class ( http://speech.ee.ntu.edu.tw )

Midterm 35%
Computer Problems 30%
Final Report 35%





