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What people think a PhD student
does?

What my friends think I do

What my supervisor thinks I do

What my parents think I do

What I think I do

What society thinks I do

What I actually do
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Fact: you spend a lot time writing
and thinking about how to write
✤

Writing is
✤

an effective way to explain
your technical ideas to your
peers.

✤

still the mainstream medium
for dissemination of important
findings and new ideas.
✤

✤

Journal papers; conference
presentations

Your DEng and PhD theses have
to be written!
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Writing for Publications
✤

Publication will still be the main
purpose for most academic
writings, but the same principles
that we use in preparing a paper
for publication or in compiling a
report are basically the same.

✤

If you are not sure how to get
started, follow what others have
done.

✤

My suggestion is to start with a
research paper.
4

✤

Title & Author List

✤

Abstract (Precise and Concise
Statements of Intention, Methods
and Key Findings)

✤

Introduction (Background,
Intentions and Objectives, Paper
Organization)

✤

Main Materials and Methods
(Models, Analysis, Key Intentions
of Analysis)

✤

Results (Presentations of Data,
Simulations, Experimental
Findings. Verification of Analysis
Methods)

✤

Discussions of Results,
Implications, Morals.

✤

Conclusion (Recap of Key
Messages and Novelties of Work)

✤

References / Bibliography
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Online Resources Abound!!
✤

Your advisor will work with you
or guide you in developing the
technical contents.

✤

For writing, there are also good
online resources that help you
identify the key areas that
deserve your attention.

✤

http://www.ruf.rice.edu/
~bioslabs/tools/report/
reportform.html

✤

http://cktse.eie.polyu.edu.hk/
typo-guide.html
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A summary of writing problems for my own research students is also available on
my website, which focuses on some common errors that show up repeatedly in
students’ papers. http://cktse.eie.polyu.edu.hk/typo-guide.html

Most common errors are quite elementary, and some are reflection of carelessness in
writing. If you do not put a period after a sentence and do it repeatedly or format your
references inconsistently, this could actually be an issue of your attitude in work!
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Our Focus Today
✤

Certainly not to address your research problems or methodologies.

✤

To point out the common problems in writing that are elementary and
kept being ignored.
✤

I believe the problems I am going to talk about are mostly known
to you, but you have been in an environment (non-English
speaking) where everybody else does not pay attention to proper
usage and grammar, and hence, like others do, you simply ignore
them by default. Now, you have to write your papers and theses,
and you should take the opportunity to correct them.
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✤

Title & Author List

✤

Abstract (Precise and Concise
Statements of Intention, Methods
and Key Findings)

✤

Introduction (Background,
Intentions and Objectives, Paper

Consult your advisor for

Organization)
✤

LOGICAL
CONNECTION

Main Materials and Methods
(Models, Analysis, Key Intentions of
Analysis)

✤

Results (Presentations of Data,
Simulations, Experimental Findings.
Verification of Analysis Methods)

✤

Discussions of Results, Implications,
Morals.

✤

In the following we focus on the
logic of the language.

Conclusion (Recap of Key Messages
and Novelties of Work)

✤

References / Bibliography
9

Basics of Technical Writing
✤

Be grammatical (elementary)

✤

Be careful and observant (expected of a researcher
at PhD level)

✤

Be logical
✤

Choice of words

✤

Paralleling and comparing

✤

Adding and elaborating

✤

Connecting
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Be grammatically correct
✤

At the doctorate level, grammar should not be
an issue, but in reality (here) it is, and quite a
serious issue. I have found the following in
PhD theses:
✤

“... The reason for the error is capacitor is
connected wrongly to the amplifier.”

✤

“... Power supply is not sufficient because it
has many dissipations produce heat.”

✤

Stick to simple sentences if you are not sure.

✤

For example, “the above sentences are
incorrect.” Two verbs are not allowed in a
simple sentence.
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Grammar
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Where are the articles?

The Chinese language has no article preceding a noun.
In English, countable nouns do not appear in singular form without an article ('a'
or 'the') in front. Use plural form if it has a collective meaning.

☒ High-frequency amplifier has cascode stage that avoids Miller bandlimiting
Here, two articles are missing. A "The" (definite) or "a" (indefinite) should be used in
front of "High-frequency amplifier" and "cascode stage". In this example, if "Highfrequency amplifier" appears for the first time in the text, "A" should be used. But if it
has already been explained or defined, "the" should be used. Moreover, for "cascode
stage", the choice is obviously "a". Alternatively we may have the following
grammatically correct version (but not technically correct though):
☑ High-frequency amplifiers have cascode stages that avoid Miller bandlimiting
☑ A high-frequency amplifiers has a cascode stage that avoids Miller bandlimiting.
☑ The high-frequency amplifier has a cascode stage that avoids Miller bandlimiting.
(Note that the meaning here is slightly different.)

13

Multiple verbs are prohibited
☒ Assume that the input resistance is infinitely large, we can find the
gain of the amplifier readily.
Here, 'Assuming' should be used instead of 'Assume':
Assuming that the input resistance is infinitely large, we can readily
find the gain of the amplifier.
Alternatively, we may put it in two separate sentences:
Assume that the input resistance is infinitely large. We can readily
find the gain of the amplifier.
14

Pronouns and relative pronouns
✤

'It', 'they', 'these', etc. should be used without confusion. Similarly,
“which”, “who”, etc. should be clearly connected.

✤

The problem is often related to a lazy thinker or a lazy writer who
assumes that the reader knows what he thinks.

✤

The network has 10 nodes connected to a hub simultaneously. It is a
common type of connection.
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Confusing use of a pronoun
☒ The user interface is good. It can be easily extended to a
commercial software package.
What is good here? What can be extended to a commercial package?
☑ The programme has a good user interface. It can be easily
extended to a commercial software package.
Can you find the problem in the following:
The overcurrent protection needs to be installed as soon as possible
before it becomes a safety risk.
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Adverbs and adjectives
Be precise in using adverbs and adjectives.

☒ The circuit performs its function satisfactory.

(satisfactorily)

☒ This amplifier does not necessary require a high-impedance input.
(necessarily)
Forgotten:

good (adj)

A good design method.
adj

well (adv)
A well designed system.
adv
adj
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Read carefully
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Avoid careless mistakes
The course on electronic circuit is
compulsory for all students in this
department.
The current and voltage waveform in
the inductor is shown in Fig. 4 and 5
respectively.
A periodic waveform is observed in
figure 1, while a chaotic waveform is
displayed in Fig. 2.
✤

They irritate my eyes. But why did the
writer not notice them?
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The logic in writing
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LOGIC: Writing something that makes sense (in English)
can be non-trivial for a Chinese speaking writer.
Read the following sentence:
✤

High-frequency power electronics is one of the most important
trends in power electronics technology and it enables power
electronic converters to better meet the required specifications and
performances.

✤

Grammatical but illogical!

✤

REVISED: High-frequency switching is one of the most important
features of power electronics technology, and it is an important
technique that enables power electronic converters to better meet
the required specifications and performance.
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Another example:
✤

The basic requirement of power electronics converters is to achieve
better electrical performance and to meet the corresponding
specifications and regulatory requirements.

✤

Again, grammatical but illogical!

✤

REVISED: The primary objective of power electronics converters
is to meet the corresponding electrical specifications and regulatory
requirements. While meeting the electrical specifications, a power
electronics converter should desirably achieve ...

We can clearly see how logical choice of words would affect the quality
of the presented message.
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Comparing and contrasting
✤

Mismatch is a common source of errors.
✤

The apple is a book.

✤

This sounds ridiculous, but it actually appears frequently in PhD
theses.

✤

What the writer actually means is that
✤

The apple is the subject of a book about fruits.
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Mismatch
Can you correct the following:

☒ The Centre for Multimedia Signal Processing in EIE has been regarded by the
university as an Area of Strategic Development.
Obvious mismatch:
A research centre (a physical establishment; apple) –– a research area (discipline; book)

☑ The Centre for Multimedia Signal Processing in EIE has been regarded by the
university as being in an Area of Strategic Development.

☑ The Centre for Multimedia Signal Processing in EIE has been regarded by the
university as a research centre focusing on an Area of Strategic Development.

☑ The Centre for Multimedia Signal Processing in EIE has been regarded by the
university as a research centre whose activities fall in an Area of Strategic
Development.
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Mismatch: like and unlike
A common mismatch is in the subject.

☒ Unlike the previous talk, I focus on the language aspect.
☑ Unlike the previous talk, this one focuses on the language aspect.

☒ Due to his ignorance of Chinese history, the report contains
elementary mistakes such as the last Emperor of China being Sun Yatsen.
25

Mismatch: more or less
☒ The weather in Hong Kong is cooler than Singapore.
☒ His language skill is better than David.
Again, here, we have apple being a book.
☑ The weather in Hong Kong is cooler than that in Singapore.
☑ His language skill is better than David’s.
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Lack of precision in comparing
presence of the
The stray capacitance causes EMI problems.
^
the number of the number of
The order of the circuit is equal to the sum of capacitors and inductors.
^
^
The validity of
^This theory is restricted to a certain parameter values.
high
The compression rate makes the video transmission very efficient.
^
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Adding and elaborating
Keep it parallel.

☒ The purpose is to introduce the basic concepts to students, and
demonstrating real-life application examples.

☑ The purpose is to introduce the basic concepts to students, and to
demonstrate real-life application examples.
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Bullet points are disasters
We are so used to structural inconsistency in emails and blogs, but
please don’t do it in your papers and theses!
The objectives of this experiment are
✤

to verify the stability of the system;

✤

identification of parameters that optimize the efficiency.

✤

with the load changing between full and half capacity, we illustrate
the robustness of the system.
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Exception and addition
☒ Apart from the lab reports, students have to submit their logbooks.
? In addition to the lab reports, students have to submit their
logbooks.
☑ In addition to submitting the lab reports, students have to submit
their logbooks.
☑ In addition to the lab reports, the logbooks have to be submitted.
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More mismatch
☒ Comparing the two students, the one wearing a blue shirt is smarter.
☒ Working with Dr Wong, this project will involve computer
programming and hardware construction.
Who is comparing? Who is working with Dr Wong?
☑ Comparing the two students, I find that the one wearing a blue shirt is
smarter.
☑ Working with Dr Wong, the student will perform computer
programming and hardware construction.
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More mismatch
Can you correct this:
☒ When constructing an amplifier, the grounding arrangement must
be carefully considered.
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Other problems
Bad infinitive connection

☒ The problem is difficult enough to spend three months in finding a
solution.
☑ The problem is difficult enough for an engineer to spend three
months in finding a solution.
Misuse of infinitive

☒ Circuit theory is a foundation subject to build up advanced circuit
design methods.
☑ Circuit theory is a foundation subject on which to build up
advanced circuit design methods.
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Other problems
Plurality

☒ The outcome of these meetings show large gap in our
understanding of the research objectives.

☒ Example 1 and 2 illustrate the concept of recursion in
programming.

☒ This lecture notes is written for a circuit design course.
(The word “note” and “notes” have different meanings.)
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Using “respectively”
The word "respectively" must always connect several pairs of items.
In general, the structure is
X, Y, and Z are connected to A, B, and C, respectively.
The word "respectively" cannot be used to refer two or more things
without the logical pairing. A common mistake is like the following
(often translated from Chinese):

☒ The two systems are analyzed in terms of their small-signal and
large-signal behavior respectively.
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Using “respectively”
The sentence is perfectly fine with the word “respectively”
The two systems are analyzed in terms of their small-signal and largesignal behavior.
The previous sentence could be written as follows, if “respectively”
must be used.
System A and system B are analyzed in terms of their small-signal
and large-signal behavior, respectively.
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Consistency
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Use of symbols

✤

Symbols used should be unified throughout the
paper, and should be consistent with those
shown in figures.
Rule:
✤

✤

The font of symbols in figures should be the
same the that in the text.
The font size in the figures should be the
same or slightly smaller than that of the text.

µ

( )

✤

µ

( )

too small
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Explaining abbreviations
Any abbreviation should be explained when it appears for the
first time. For example,
The power factor (p.f.) of the circuit is equal to 0.7. If a
capacitor is connected in parallel to it, the p.f. increases to 0.9.
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Consistent use of hyphenated words
Multiple-word nouns should be hyphenated when used as adjectives.
This circuit achieves power factor correction.
This is a power-factor-correction circuit.
Note: “power factor correction” is a noun, and “power-factorcorrection” is an adjective.
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Typsetting units
Accuracy in the prefices of units are often overlooked. Specifically, the
following prefices are often set in the wrong case.
✤

The "k" in kilo should be in lower case, e.g., km, kg, kHz, k!.

✤

The "M" in 'Mega' should be in upper case, e.g., MHz, M!.

✤

The "m" in 'milli' should be in lower case, e.g., mW, mH, mF.

✤

In computer terminology, 'kilobyte' is commonly abbreviated as KB,
with "K" in upper case. This "K", however, means 1024!
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Typsetting units
When units are typed in complete words, always use lower-case
letters.
✤

The unit of power is "watt" or "W", not "Watt".

✤

The unit of time is "second" or "s", not "sec" or "Sec". (NOTE: "S" is the
unit of conductance.)

✤

The unit of capacitance is "farad" or "F", not "Farad".

✤

The unit of resistance is "ohm" or "!", not "Ohm", etc.
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Typsetting texts and variables
✤

Variables and math symbols should be set in italics. For example,
(A + 5B) + 8C = 0. Note that when typesetting equations,
numerals, brackets, signs and operators should be set in roman.

✤

Units should be set in roman typeface. For example, 10 kHz, not
10 kHz.

✤

Words in subscripts should be set in roman typeface if they have
a linguistic meaning. For example, Vref and Iout are preferred over
Vref and Iout . In LaTeX, type $V_{\rm ref}$ to generate Vref.
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Bibliography - the most annoying
✤

Unfortunately the references
section is always a
predictable horror that
reflects nothing but poor
personal management.

✤

The problem is carelessness!
Check the formatting
requirement of the journal
or conference proceedings
concerned and make sure all
references are formatted
consistently and in a unified
way.
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Bibliography - the most annoying
Can you see the problems here?
References:
1. C.K. Chan and D. C. Tan, "Paper title is Here," IEEE Transactions on
Power electronics, Vol. 7, number 10, pp. 1-10, Oct. 2012.
2. Chan C.K. and David C. Tan, "Another Paper Is Here," IEEE Trans.
power Electron., 7(10): 8-20, 2013.
3. Chan, Charles K, The book title is here, Wiley, New York, 2009.
4. D.C. Tan, The Book Title, Englewood Cliffs: Prentice Hall, 2001.
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A good researcher begins with careful writing
and meticulous attention to details.
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子曰：「言之無文，行而不遠。」
“One should not be expected to make great
achievement without good mastery of language.”
— Confucius.
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