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. Editorial

After the Second World War, many returned soldweese given opportunities to study at
Universities by the U.K. Government. Many famougieaers came out from these mature
students, including Professor E.R. Laithwaite @f variable speed spherical motor and the
magnetic levitation motor fame.

Oftentimes, great research discoveries come abouigh a combination of years of exposure
and a chance discovery, followed by logical analysused to believe the Singapore answer to
U.K.’s E.R. Laithwaite could come from the humbletor winders in the Sungei Road theft
market, off Rochor Canal, but | do not believe eniymore because there was no Professor
Willis Jackson in Sungei Road, who was the teaofentor in Manchester University for E.R.
Laithwaite.

Research Fellows

Our concept of research fellows at Auston Rese@etitre (ARC) is thus very important to
cultivate the research trait of our students. Weshast recruited the first two research fellows
in ARC in a Dr Huen Yuen Kong and a Dr K.J. CorniBk Huen was the second person
appointed as Dean of Engineering at the Nationaldssity of Singapore (NUS). A control
and instrument engineer, Dr Huen has two internatielectrical patents: One owned by
himself and another jointly owned with NUS. Dr Higelatest design is the POLE Tennis
Game.

The picture insert shows Dr Huen demonstratingskié of POLE Tennis with three balls
sophistication.

ARC is partnering Dr Huen to promote this new sponbng the young people in Singapore,
and will be organising competitions with token pscsoon.



Dr K.J. Cornick was previously Reader in Power Begring at UMIST, Manchester. He has
the unique distinction of having supervised andt=zé some 80 Ph.D. graduates and some 100
M.Sc. graduates in Power Engineering whilst at UMISe was also the Director of Singapore
Power Research Centre, prior to his retirementshi®w the retained Senior Consultant at
Snowflake technology Pte Ltd.

Contract Research

Auston Research Centre has just been commissiandtealesign of a 5 MW Wood-Fired
Power Plant in Phnom Penh.

Cashew nut tree trunks with a high calorific vatfiél500 calories/kilogram will be the
primary fuel. They are cut-up, and fed into fivermass gasifiers in a continuous process to
produce methane gas to run 15 units of 400 kW ggmes.

This is an environmentally friendly project. Th@jected return on investment is 22%, but
with carbon credits the return on investment walraised to 30%.

Our students will be engaged on different facetsisf work.



Public Lecture

Professor Cho Zang-Hee, Director of NeuroscienceReh Institution of Gachon University
of Medicine and Science, Incehon, Korea, will bargy a public lecture at Auston Institution
of Management & Technology, 61 & 63 New Bridge Ro@ithgapore, on Friday the 23
October, 2 to 4 p.m. on the topic of “Magnetic Rema Imaging By Nanosecond
Technology”.

All are welcome.
Professor Jimmy Chen — The Editor

Email: snowflaketech@pacific.net.sg

. Student Project From Business Engineering Managemén

DISCOVERY-TRI

Presently, there is a wide range of car seatdlesspbaby chairs and cradles in the market for
babies to toddlers of ages ranging from 3 montisyiears old. Even if one could find some in
the market as in a car seat cum stroller, it isaniotilt within one single product rather than
having bi product to support the function changbsneby the car seat needs to be placed on a
separate stroller frame to form this combinatiorgrAup of EBM students decided to

introduce an innovative product to solve the treutfl transporting a baby or toddler from
home, vehicles and outdoors. They generated alesign of baby car seat which can provide
better lifestyle to both existing and parents tdHveugh instilling space saving, easy handling
and multi function concept into the existing stéype of baby car seat, and they call it the
DiscoveryTRi. It is a combination of Baby Car Sézdpy Chair and Baby Cradle

High Chair Version Baby Car Seat Version

DiscoveryTRi aims to improvise on the current caatdo enable it to have the ability to
convert from baby car seat when in the car, balbyr ethile at home and a cradle when putting
the baby to sleep. It combines the functions adilaylcar seat, a baby cradle and a baby
highchair into a single product. It offers severdVantages to the parents, amongst which is



that it allows the parent the convenience of ama& operation effort to transform the product
into any one of the functions. With this, a famiill only have to purchase one product rather
than purchasing three products. As such, outinggh&family will be more enjoyable, flexible
and hassle free. Further to this, it will be ecorasof scale to purchase a single product which
can perform three functions and free up more seopgce may it be at home or when
traveling.

Cradle Version

. Student Project From Power System Assignment

Musical Water Fountain

The old low-tech musical water fountain at Sentwss thrilled many of us. Our students are
asked to design with new technology a musical wiatentain in front of a casino hotel.

Software Design

The basic idea is to take an input from an Ipogample the sound and to break it down to
different sequencies by transform technique and theise the output to turn on various
solenoid valves.

The most difficult part of the work was to determinhich transform technique we should use.
Fourier Transform was first tried out, but it taimlo many cycles and was not fast enough. We
then tried out Fast Fourier Transform or the Wdlsimsform to split the sound waves into
different frequency ranges.

The Walsh Transform is faster and much easier ¢e cHowever the Walsh Transform does
not directly break up the sound wave into frequenarges. Instead, it breaks up the sound
waves into sequence ranges, which has a linediorhip to frequency ranges. Rather than
sine and cosine, the ranges are broken into catalnefjuations. The result is often thought of
as “A poor man’s Fast Fourier Transform”, represgnthe conversion of a time sampled
signal into an equivalent frequency-sample formthinend, we chose the Walsh Transform
due to its speed.



Another issue was how many valves should be aetivat any given time. We used multiple
LEDs to represent multiple valves, and found thie-tan of multiple LEDs at any given time
gave very good results. Nonetheless we implememtadton to change the mode from single
valve to multiple valves. In the single mode, othlg sequency band with the most information
would have its valve and LED activated. In the mplét modes, any sequency band which has
a content value above a certain threshold woultt lig.

We found different songs responded better to diffethreshold values. If the song is a
particularly muted song, a high threshold will allao LEDs or very few to be activated.
However if the threshold is too low, all the LED#8lWwe activated. A default value of 40 was
set for the threshold, but two buttons were impletaé to allow the threshold value to be
changed to enable all songs to be implementedattyia the program.

For TCCRO, our prescalar is 64. This means thatye®0 ticks in the program counter
corresponds to one millisecond. As our SCRO alsas250, this means that the program
will call the interrupt compare handler every nsdéicond. While we check the ADC and update
the Walsh Transform values, we do not update tHed & the value controls every
millisecond. These are updated every 200 millisdspas the switching time for the valves
would be too much and the valves would not funcpaoperly.

Hardware Design

The music source went through a 2-to-1 splitteths® the music can be played through a
speaker and inputted into the ADC port of a miayotwmller at the same time.

The sound source from a standard player like MPBictbe directly used for ADC, because
the output signal maximum amplitude is usually +atl —VE 1.5 volt. The input signal needs
to have a DC bias to eliminate negative voltagestarstay still within the range of the ADC
reference voltage of 5V.

The solution we adopted was to sample the musickdoHertz to allow for fast ADC
conversion and simple breakdown of frequency rangethe sampling rate, we can detect
tones up to 1 kiloHertz, which will cut off highefquency treble sounds but still be useful for
decoding typical music. Thus, we low pass filtetieel input signal through two stages for
sharper cut-off at 1 kHz, removed the DC compomaeurtthen biased the signal at 2.5V.

In order to eliminate water damage to our electraincuits, we decided to isolate the valves
using optoisolation circuit. Figure 1 shows thdipramary design and figure 2 the valve set-up.



Figure 1

Figure 2

At the start of the hardware, the sound sourcesaaspled using the A/D converter on the
Atmel microcontroller. The samples then undergoadlV Transform in the software to split
the samples into various frequency ranges, fronthvhidividual ranges activate the different



output controls for the valves. We also have pustebs to control the single or multiple
modes and to change the threshold levels.

The three push buttons are “Mode”, “Threshold upd &Threshold down”. The default mode
is set at single valve operation, and the defau#ishold is set at 40, within a range of 10 to 80.

The output circuits consist of the LED display dhe opto-isolators for the eight solenoid
valves. Port B of the Atmel microcontroller is usesithe output controls for both the LED’s
and the valves. The LEDs and solenoid valves aenged in Walsh Transform sequency
order. The optoisolators are used for each solevadic, to isolate the MCU from potentially
harmful inductive spikes.

Evolution Of The Design

The implementation of the design underwent numereusions in the course of the project.
Firstly we found the cheapest solenoid valves whietcould purchase within the budget
could not be turned on by our most powerful figiktaump (approximately 250 gallons/hour).

We solved this problem by using the kitchen faatetround 30 psi before our valves, but this
introduced another problem - The need to haveusoub port for the water to pump into the
system. We solved this problem by designing thenattering the container to be splitted into
four valves each. The fountain would work to mudsica few 20 seconds, but then the pressure
would fail to fully open the valves.

We thus decided to use a third port as an outpugdoh valve and to redesign the water
distribution system.

So far our design for the musical water fountamtfi@ casino hotel works well.

. Correspondence

Getting the most out of your studies

It's a great honour to be asked by Professor Ch@ontribute to the October 2009 edition of
Auston’s Research News publication. The theme for amticle centres on optimising
achievement during academic study.

Have you ever witnessed wasted effort? Ever beeanl@d as to why a certain process takes
place or why the output of the process seems tadignificant relative to the input? Yes of
course you have! In fact irrational processes aapmore often than we would probably
imagine. You can cite many examples where time

and effort produce insignificant output.

11Take for example the curious case of the Grand
Old Duke of York who according to the nursery
rhyme:



“The grand old Duke of York,

He had ten thousand men;

He marched them up to the top of the hill,
And he marched them down again

And when they were up, they were up;

And when they were down, they were down,
And when they were only half-way up,

They were neither up nor down”

This rhyme, based on events relating to the Bafti&akefield 38" December 1460, portrays
much of what we would regard as wasted effort mgeof time resource and output. And
naturally we professionals would be ever conscifarsbvious reasons, not to want to be seen
as a Grand Old Duke of York figure.

Yet when it comes to some tasks, such as acadéumdy siany of us literally do march up and
down the hill with little to show for it afterwartiBor instance using study techniques such as
“cramming”, the age old method of heavy revisioordly prior to an examination cannot be
relied to produce high-quality results in terms&ichdemic achievement! The reason for this is
quite simple, in the last 20 years the science cafcation and its application have been
developing at a steady pace. Today there is aetylaf approach. Assessments set out to
discern intellectual level rather that just how mmacstudent can remember about a subject.

Unfortunately too few students realise that suptiebeing used!

Looking at the background of why we have movedssarf terms of what is now looked for in
terms of intellectual skills, we will find the canstone is based on the clear differentiation of
types of educational activity, based on work dop@&énjamin Bloom in 1956.

Bloom identified three domains of educational\atiés:

1. Cognitive: mental skills Knowledgé
2. Affective: growth in feelings or emotional aredst{tude

3. Psychomotor. manual or physical skillsSKills)

0011In the context of higher education the

educational activity aligns towards cognitive

skills. Further work on examining cognitive

skills has produced a hierarchy known as

Bloom’s taxonomy of cognitive skills. This

taxonomy breaks down the skills into ascending

order. At the lowest level there is knowledge,

often referred to as that that can be recalled.

Moving up the taxonomy we find manipulation,

often used when completing set piece

calculations. From this point onwards and upwattus cognitive skills move from application
through to analysis and then into synthesise amduation. From the diagram we see that



perception of the nature of the learning changesifboring at the lower levels through to
challenging then on to the exciting area knowrhas'play ground”.

This important educational work sets the standarterms of what educationalists look to
implement when setting and evaluating assessmehtpially a student who reaches the
playground in a particular subject can look forwaranarks at the high end of the spectrum.

So how do you get to the playground, having fuimdpereative and earning high marks in the
process? Sounds like too good an opportunity te.iiigell there are things that can be done to
move up the scale of intellectual skills. From thiagram you will notice that entry to the

playground is defined around the skills of evaloatisynthesis and analysis, it is also worth
noting that intuition and hypothesis come from wigeofessional experience that is largely
associated from skills which develop as a careegrpsses. From this we conclude that we
need to move our intellectual skills beyond thaskenowledge, manipulation and application.

How do we do this?

There are many learning strategies to choose frohatlopting the simple expedient of not
leaving something to tomorrow if you can do it tpdbecause, if you like doing it today you
can do it again tomorrow, is a good rule to folloltiis rule relates to getting started early in
your studies on a particular subject. A successtiudent is likely to be proactive in the way
that they engage in their learning. Part of thartyestage learning strategy will be to scrutinize
a syllabus to identify areas that need more eiifioierms of reading and research. This reading
and research process helps provide the skillsallyais and synthesis.

Review... keep progress under continual review...keefpaxck!

How many of us lose the plot or literally go offuree? It is imperative on a programme with
fixed time duration to keep up with the study. Gahiart techniques can be used to schedule
reading and assignments activities throughout #reo@ of learning. Part of this scheduling
should promote activities that involve evaluatiord asynthesis. A well designed course of
study will include these activities, but experiemelts us that additional independent learning
activities are powerful intellectual drivers, arre particularly effective in terms of outcome,
when they employ synergies that link learning asgkasment, for example developing model
solutions to past examination questions, thus gmang evaluation and synthesis skills.

Social skills: set out to enjoy study, look to owdte the feel good factor. The power of
positivity cannot be underestimated in terms of ntaning and encouraging progress by
overcoming challenges and setbacks. Have fun byitepup with students on the same wave
length! New friendships can last a life time and tae important as supporting mechanisms
both during study and later on in a career. Furtioee intellect is stimulated by the mutual
interest of others in discussing ideas, so engdgpgaver possible with academic tutors, fellow
students and any other likeminded engineers ontsis

Examination techniques: success in an examinaiids o intellectual prowess and to the
effective management of time and resources. lhiti@lax and take time to read through the
paper deciding which questions will be answered ianghich order. Attempt the maximum
number of questions, note it should be a case afiog which questions will be discarded
rather than which can be answered! The rewardmiwk per question is finite so focus on
“answering the question”, be succinct in terms@ityou answer, show technique and let the



marker in on thoughts and ideas by adding in contsnend explanations, use diagrams to
complement text, a picture is worth a 1000 words@oebody once said! Use the full time,
fight the urge to leave early, if time permits ewiyour work to tidy or add in extra comments.

The die is cast!

After an assessment reflect on what went well ahdtwould have been done better then move
on...

See you in the playground!

Robert Jinks

Link Tutor

Engineering and Computing Faculty
Coventry University



