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Preface

Currently it is still very hard to find a suitable dual language textbook or technical reference
book in science and technology area in mainland China. The universities/colleges which have the
dual language courses have to use either the original technical books from abroad or the ones China
bought the copyrights and republished in China as the textbooks. There are several issues existing
under this circumstance:

1. Both original technical books from abroad and the ones China bought the copyrights and
republished in China are too expensive to the Chinese undergraduate, graduate students, and
professionals, especially the original ones which cost around USD$200. Even the republished ones
still roughly cost more than RMB ¥ 100 which is still a burden to the students and professionals in
China.

2. In addition to the cost, the types and options of the republished technical books are very
limited that makes it hard to match the reference book’s contents to the course’s requirements.

3. Under the current circumstances, the Chinese students, especially the undergraduate
students’English abilities are still limited. This makes it hard for them to study the original English
technical books. General speaking, for most of them, their reading speed and understanding are still
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not that good yet. This makes it hard for both the teachers and the students to complete the course.

Same other issues exist among the university teachers, professionals, scholars, and graduate
students. Communications between the Chinese scholars and professionals and the foreign scholars
and professionals are getting more and more often and deeper along with the Chinese door opening.
Chinese scholars, professionals, and students need quickly to know more about the differences
between English and Chinese to describe the same technical ideas in the same areas to efficiently
communicate with the foreign professionals who are working in the same professional areas.

This book, will be the first Chinese and English dual language professional textbook/reference
book in China. Hope it will be a practical textbook for the university grade four undergraduate
students’ Multimedia Communication Technology course and very useful reference book for
Chinese professionals of these technical areas.

As stated above, one of the major reasons to write this book is to provide the Chinese
professionals working in the same technical area a good reference book. With this one book, those
professionals would be able to know the different descriptions between English and Chinese in
Electrical Engineering areas. After knowing those English descriptions, they can directly use them
to communicate with the foreign professionals without checking a technical English-Chinese
dictionary again as usual. For this reason, instead of like an English-Chinese dictionary translating
the technical words or sentence one by one, the book emphasizing the different descriptions of
English and Chinese for the same technical ideas. This is one of the advantages to choose this
book.

Such a way the book is written, makes its Chinese language part is independent from its
English language part. In another word, besides to be served as a dual language teaching textbook
and technical reference book, the book could be used as a pure Chinese textbook as well just ignore
the English part. This gives the universities without dual language course a good option to use the
book as a transfer book from pure Chinese teaching to dual language teaching. In this case, the
biggest advantage compared to using a pure Chinese language textbook is that this book gives a
good English explanation to the same technical ideas that provides a very good reference for the
teachers and the students. For the same reason, the book is a very good reference book for the
professionals working in this electrical engineering areas.

The whole book is organized in 6 chapters. Chapter 1 begins with the simple developing
history of the multimedia technologies and then discusses some important ideas used in multimedia
communication technologies, such as data compression, lossy and lossless coding, and information
entropy. Chapter 2 covers the basic ideas of multimedia and multimedia communication
technologies including their basic characteristics, application areas, and key technologies. Chapter
3 is devoted to basic principles of multimedia communication technologies, the basic idea and
theory of data coding. Furthermore, covers several most often used lossless coding algorithms in
detail. Chapter 4 provides a detailed overview of audio compression coding basic theory and
methods, one of the basic principles of multimedia communication technologies. This includes
audio signal digitalization and PCM etc important ideas and algorithms. Chapter 5 concentrates on

the still image compression basic theory and core algorithms, which is a major part of the
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multimedia communication technology base principles and methods. It further talks about the
bi-level image compressing coding and JPEG compression coding in detail. Chapter 6 is devoted to
the video compression coding basic theory and core algorithms, which is another major part of the
multimedia communication technology base principles and methods. It introduces the motion
estimation, motion compensation, and etc important ideas and gives out the detailed MPEG series
compression standards and algorithms. Meanwhile, it introduces the correspondent H.264 series
algorithms.

During the writing process, I referred quite a bit local and foreign multimedia and multimedia
communication technology technical books and professional articles. Here, I would like to say
thanks to those books’ authors and those webpages.

Finally, I have been studying and working in this technically area for years locally and abroad,
understand the job market requirements and colleagues’ basic desire. Even this, my personal ability
is still limited. I have tried hard. But there must be still some errors in the book. Any suggestions
and advices from either former professionals or colleagues are welcome. At the same time, I hope
the book could be worked as an introduction for other better ones. After this one, could see more
and better dual language technical textbook/reference books are published.

Jinyuan Shen
December, 2014
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Chapter 1 Multimedia Developing Brief History

1.1 Data compression technology development

in the past half century

1.1.1  Data Compression and Its Important Role

First of all, what is data compression and why it’s important.

Generally speaking, data compression does two major things.

One of them is to save the storage space.

The other one is to reduce the bandwidth usage. For example, years ago, it’s like a dream for
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us to watch movies by our call phones, the fast developing of the data compression technology has
made our dreams become true.

Simply speaking, without data compression technology, we can’t use the software, WinRAR
to reduce the file size attached in our emails; without data compression technology, audio recording
pen in the market may only can take less than 20 minutes recording; without data compression
technology, it may take half a year to download a movie from the internet...Then how all off those
happened? How the data compression technology progressed?

The data compression technology progressed like a ring as follows:

It started form the data probability, then a mathematical game appeared, followed is a legend,
progressed to modern audio and videos, next goes to the future...

In China, people use “7456” to represent Chinese words: “Qi Si Wo Le” means “I” m very
mad”. Both “7456” and “Qi Si Wo Le” have similar pronunciation. Almost all over the world,
people use “B4” to represent “Before”. This is actually one of the simplest data compression.
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1.1.2 Data Compression and Information Theory

Scientifically speaking, data compression actually started from the recognition of data
probability.

When we encode the text, if we use shorter codes for the characters appeared more often in the
text and longer codes for the characters appeared less often in the text, the total length of encoded
codes will be reduced a lot. This is one of the advantages of data compression.

Morse code is another typical data encoding. It is invented by Morse, US in 1944. The code
consists of two basic signals that separated by deferent intervals. The short dot signal “.” sounds
“di” and the long dash signal sounds “da”.

The common used Morse codes are showing in Table 1-1.

Table 1-1 The Morse Code

Morse code Morse code Morse code Morse code
A - K -.- U - 8  =csaw
B - L - A% - 1 o
c -.- M -- w -- 2 SAK
D - N - X -..- 3 “n
E o --- Y -.-- 4 -
F - P -- zZ -- S g pard o wa
G -- Q --.- 6 -

H R - 7 --

I S 8 ---
J --- T - 9 ----

The creator of information theory, C. E. Shannon first time provided the mathematical
relationship between data probability and redundancy in 1948. Simply speaking, Shannon indicated
in his thesis that any information has redundancy, the quantity of the redundancy depends on the
uncertainties, probabilities of the characters, numeral digits, and words representing the
information. Shannon used the similar concept, entropy that was introduced into thermodynamics
in nineteenth century in the information theory. He defined the information entropy as the average
information we need after taking out of the redundancy. He quantifiably defined the mathematical
expression of entropy.

Shannon’s article was treated as the number one paper in information theory. Entropy becomes
the foundation of almost all data compression algorithms. What do those data compression
algorithms do is to reduce the redundancy involved in the given information. The entropy
mathematical calculation formulas precisely describe how much redundancy existing in the given

information. By applying the formulas, people know the encoding limits. In another words, under
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