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IPhone, 1IPad,..

 What really made smartphones popular?
What Is the most noticeable change In
technology In the last decade?

— Apple’s iPhone and iPad

 One key technology Is related to UoD

— “The 1IPhone, that allows youth everywhere to
protect their secret lives from their helicopter
parents, would not have been possible without
the engineering solutions of Professors John
Elias and Wayne Westerman of the University
of Delaware who developed multi-touch
sensing capabilities” --- Steve Jobs’ biography



Internet Pioneers

 In the last century, Prof. David Farber,
when he was in Univ. of Delaware, he was
one of the few pioneers in building US
Internet on campus

— Pioneer’s Circle of Internet Hall of Fame

* Prof. David Mills, time synchronization and
Internet pioneer



Prof. Guang Rong Gao’
Students

 The First Search Engine was built by Alan
Emtage, one of Prof. Gao’s former
students in McGill Univ.

« The first internet in China, RenRen Net (A
A was built by Xin Wang, Prof. Gao’s
former student in University of Delaware



Prof. Len Cimini

e The first one applied OFDM to wireless
communications in the 80’s and now

OFDM is used everywhere in people’s
daily life



2010 Nobel Prize Winner In
Chemistry Richard F. Heck

and

US Vice President Joe Biden



Xiang-Gen Xia’'s Group

name a few contributions that may exist for long time

Xia Filters/Pulses
Vector OFDM for single antenna systems
Discrete Chirp-Fourier Transform (DCFT), #7144 4]

Generalized and robust Chinese remainder
theorems, and applications in SAR imaging of
moving targets

Vector/matrix-valued wavelets, multi-wavelet
prefilterings

The first watermark in wavelet transform domain
Results in joint time-frequency analysis
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« Some of the most celebrating results in space-time
coding

— Orthogonal space-time block code (OSTBC) rate
upper bound ¥4

— Systematic designs of OSTBC with the highest rates

— Optimal rotations of QOSTBC

— Algebraic and Optimal cyclotomic space-time codes

— The best known/optimal unitary space-time codes

— Space-time codes with simplified receiversyt 1 #15 IF

— The first space-time codes for relay channels to
achieve asynchronous full cooperative diversity
 Shift full rank matrices

e Simple Alamouti coded system
They not only have values in engineering but also are new in mathematics,
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When you work hard, anything Is
possible to you after 20 years ......
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“If you feel you cannot get helped by your
school’'s name, you help your school name ”
by Xiang-Gen Xia
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Our daily life has changed by
electronics

e | came to USA In 1988 and | do not feel
anything else (clothing, food, housing,
transportationX £&1347) but our electronics,
such as computers, phones, internet, Is
changed/improved over the past 28 years

« Among all the electronics, computers and
digital communications have changed the
fastest.



The Most Noticeable Things In
Digital Communications in the Past

Communications is always one of the most
Important tasks among any animals.

 Channel Coding (Always the most impacted,

W7 #)

— Shannon’s Channel Coding Theorem and

Capacity (115k

)

— Reed-Solomon Codes (BCH Codes) (#)ME%)

— Viterbi Decoding

— Trellis Coded Modulation (TCM)
— Turbo Codes (LDPC Codes, Iterative Decoding)



The Most Noticeable Things In
Communications In the Past

 Source Coding (Compression, & #3KFE)

— Shannon’s Source Coding (both lossless and
lossy) Theorem
— Lossless Coding
e Huffman Coding
* Lempel-Ziv-Welch Algorithm
— Lossy Coding
« DCT, DWT



The Most Noticeable Things In
Communications In the Past

« Systems: Modulations (HEEA7 %)
— CDMA
— OFDM
— MIMO: This Is natural and not surprising




The Most Noticeable Things In
Communications In the Past

e Systems: Recelver and Signal Processing
(I ¥ )
— Matched Filtering
— Decision Feedback Equalizer (DFE)




The Most Noticeable Things In
Communications In the Past

» Techniques/Skills (& FEE i)

— Synchronization (Phase Locked Loop)
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