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ABSTRACT

This paper focuses on the implementation of engineering programmes in the Universiti
Tun Hussein Onn Malaysia (UTHM). UTHM is one of the first technical universities
formed in the country that offers engineering program with more emphasize on the
practical aspect. The amounts of theoretical engineering contents are at least similar with
the so called conventional engineering program in conventional universities. The extra
parts are the elements of practical which based on the activities in the workshop or field
work. All of these are to enhance the students’ skill in certain area of expertise. The
practical activities are conducted by adopting the concept of ‘learn by doing’, ‘problem-
based learning’, ‘and practical-based learning’ etc. Other aspect that is given attention is
the way the lectures are delivered to the students. UTHM is adopting the concept of
lecture cum-lab in which students can easily relate the theory they learnt and apply it in
practical in the same lab. Certain concept, operation, function and the usage of certain
equipments can be easily understood by showing and demonstrating them while having
lecture.  Students can simply grasp, hold, and use it from the very first day of their
lectures. This will definitely help the students to understand and appreciate better.

Keywords: technical university, problem-based, learn by doing, lecture-cum-lab, grasp.
Introduction

Education plays a key role in the development of nations throughout the world. The
success or failures of nations depended on the extent to which the populations of these
nations have access to education. Education is one of the principal means to foster human
development as well as contribute to national development. Education has to lead in the
invention and reinvention of societies. It derives its strengths from interaction with other
sectors, namely economic, political, social and cultural, both within and across national
boundaries.

As a newly developed country, Malaysia will need about 200,000 engineers by the year
2010. The number was also as an indication that Malaysia need to plgpare its people for
properly trained personnel into job market in various fields of profession and for the
preparation and development of K-economy at the same time. In the report released by
National Economic Action Council, there were only 64,000 engineers in key sectors.
Malaysia needs to achieve the target of 200,000 engineers in seven years from now. Of
that figure, 33,000 civil engineers were needed in 2010, but the nation had only produced
about 18,000 by the year 2000. The nation also needs electrical 64,000 electrical and
electronic engineers (compared with 19,000 available in 2000); 45,000 mechanical




engineers (14,000); and 29,000 chemical engineers (3,000). On top of that, the country
also needed 312, 000 systems analysts and computer engineers. Malaysia’s economic
development had undergone a major transformation over the last 30 years, with the
introduction of the New Economic Policy (NEP) in 197iwhich came to an end in 1990.
Under the National Development Policy (2001-2020), the nation has come to the second
phase which basically focuses on automation in the employment sector.

The engineering education in Malaysia is regarded as ‘difficuit’ program to the majority
of average students. As such, the engineering education programs are mostly dominated
by students with more exposure in related field or by students from urban schools. The
university colleges in Malaysia have to move forward to promote engineering education
more aggressively especially for those who are graduating from remote schools. They
have very important role to play in bringing up the number of graduates in engineering
profession for the need of various industrial sectors in the country.

While we are working on providing training for engineering graduates, we should always
bear in mind that the context of education is rapidly changing due to dominant global
forces such as globalization, liberalization, and Knowledge-based Economy (K-
economy). The seriousness and impact of the present and future changes in these sectors
and contexts will require education systems to review and make the necessary changes or
improvements. In this context, the conventional engineering program that normally
offered in traditional universities, need to be realigned its scope of implementation to
cater the need of rapid development in engineering and industrial sector.

In order to ensure educational excellence in a complex and rapidly changing
environment, there is a dire need to examine the development affecting education, and
explore how education would change, what the consequences and implications are, and
what needs to be done. All these would have a great impact on the present and future
generations as well as nations. The real challenge to educationists and the government is
to devise strategies that are creative, innovative, proactive, visionary and future-oriented.

Background

UTHM as one of the university colleges established in Malaysia started with the
profession based engineering program since 1994. In its first establishment, UTHM (then
Polytechnic Staff Training Center) has made collaboration with Universiti Teknologi
Malaysia (UTM) in running the programs for polytechnic lecturers. The programs were
reviewed and improved from time to time to meet the needs of Technical and Vocational
Education Department, Ministry of Education Malaysia. There are three main programs
offered namely Bachelor of Civil Engineering, Bachelor of Electrical Engineering and
Bachelor of Mechanical Engineering. The entry requirements are STPM and
matriculation. Students with polytechnic diploma and certificate in the related discipline
are also accepted to enroll the program. Students need to spend four years to complete
the degree program.



In 2000, the programs are open to all qualified candidates not just for the Ministry of
Education Malaysia candidates only. The programs have been running well ever since
and had acquired positive response from the stake holder (clients).

To enhance the competitiveness of the programs and to strengthen its operation, certain
elements of practical, skills and hands-on were added in the programs. These will be the
added value of the programs compared with other universities. The elements of practical
and hands-on are embedded in the programs and also carried out in different semester by
itself. The programs are designed to encompass among others are the following crucial
thrusts:

+ enhancing competitiveness to meet the challenges of globalization and liberalization;

+ strengthening human resource development to produce a competent, productive and
knowledgeable work force, and

= enhancing productivity growth through improvement in workers knowledge, skills and
expertise as well as upgrading of R&D and science and technology (S&T);

+» expanding the usage of ICT within and across sectors to accelerate the growth process;

+ strengthening the human resource base to ensure the availability of manpower with
higher levels of knowledge, technical and thinking skills,

= intensifying efforts to nurture and inculcate positive values and attributes among
Malaysians through the education system, social and religious organizations and the
media.

Training of engineers in Malaysia

The training of engineers in Malaysia started from as early as student enters his/her
tertiary education. Malaysia has more than 15 public universities including the most
recent five university colleges. Most of the earlier universities such as University of
Malaya, National University of Malaysia, University of Science Malaysia, University
Putra Malaysia, University of Technology, Malaysia etc. offer engineering courses in
electrical, mechanical, civil, chemical etc. The engineering programs offered in those
universities are very traditional and conventional. Meaning that the programs are very
much suitable for highly academic students to be scientist engineers. These conventional
engineering programs are called Model I. But there are others in the so called practically
inclined learning students. These students need to be given equal opportunity to further
their tertiary education in the practical environment and the type of programs offered in
UTHM are catering for these students. These programs are referred as Model 11.

Nevertheless there many ways available for secondary school students to pursue their
tertiary education in the field of engineering.  Basically there are three types of
secondary school namely the normal academic school, vocational and technical schools.
The normal academic school is the most common where the fundamental and elementary
of education is given. The curriculum among others consists of mathematic, science
subjects, geography, and general knowledge subjects etc. The other two types introduce
technical subjects in its curriculum on top of the common ones. The students have the
opportunity to opt for one skill in his/her studies. After the Malaysian Certificate of



education (SPM) examination, good students are normally continuing their study in
matriculation center under the Ministry of Education, Malaysia.  Some will go to
polytechnic to continue engineering program at certificate or diploma level. Only small
percentages prefer to continue into sixth form to sit for the Higher Certificate of
Education (STPM).

The engineering program offered by the universities takes at least four years to complete
after matriculation or STPM. Another route of entry will be from the polytechnics of
Ministry of Education, Malaysia. The polytechnics offer courses in various field such as
commerce, engineering, accountancy etc. at certificate and diploma level. Only those
with diploma in engineering will get entered into the second year of studies in degree of
engineering at the university.

Apart from the public universities, there are 666 private institutions either at the
university status, branch campuses or colleges established throughout the country up to
31" May 2001. Out of that number 22 are recognized by National Accreditation Council
(LAN) to offer degree program solely or through collaboration with overseas universities.
The establishment of these private universities had helped the government to cater the
need of the people to pursue their tertiary education locally. At the same time it was also
helped to spear head the nation to be the center of education in this region. Most of the
engineering program run at these private universities are in a form of 242 or 3+1
program. Students have to spend for at least one year at the main campus abroad during
the course of their studies.

The Model TI Curriculum

The curriculum structure of the engineering programs offered is basically divided into
two main sections namely social sciences subjects and engineering subjects. The
universities that offer the program have to abide by the rules and regulations set by
accreditation and professional bodies such as Board of Engineers, Malaysia and
Institution of Engineer Malaysia. Under the regulation, the total number of credit for
any engineering program offered by university must not less than 120 credit. One credit
is equivalent to one hour of lecturing or 2-3 hours of practical activities. Out of this total
credit, 40 credit must comprise humanities, social sciences subjects and the remaining 80
hours comes from engineering subjects. Example of Model 11 engineering curriculum
structure is shown in Table 1. The non engineering subjects totaled 43 credits and the
engineering subjects totaled 90 credits. These conform the requirements set by the
accreditation body in Malaysia.

In the four years of study, students will be taught all the necessary engineering subiects
spread over eight semesters. Basically in each semester the total number of credit varies
from 16 to 19 credits depending on the total number of credit for any particular course.
Apart from the normal semester, the program will utilize short semester (April-June) for
the practical activities. In this semester, the kind of learning activities involved are learn-
by-doing, hands-on training, problem-based learning, practical based learning or
profession based training and learning.



The so called hands-on training in the short semester will be carried out in the second
year of study and given six credit. Students are also required to do industrial training in
the related field. The training is carried out in the short semester in the third year of their
study. The training is given six credits.

Table 1 Example of Model IT Curriculum Structure

NO COMPONENT CREDIT
pulsory subjeets | 18
3 | Faculty/department Subjects ol 1L
4 | Engineering Subjects{Core) 56
5 | Engineering Subjects (Elective) 22
6 Industrial Training 6
7 | Skill Training (hands-on) 6
Total 133
Modes of Delivery

Most of the engineering subjects carry three credits each. Each credit is equivalent to one
hour of lecture. For three credits subject will have three hours of lectures and 1 hour of
tutorial. Each engineering subject consists of list of topics and project activities in its
curriculum. In the project activities, students are required to do small projects related to
the topic taught in the lecture. The project may last for couples of days or weeks. The
students need to allocate their own time to complete the project. They can do it on
Saturdays, during the laboratory session or term break. The objectives of introducing
mini projects in the subjects are to;

give first hand experience for students to use basic hand tools
Gain experience on how to handle equipments, meters, tools etc.
understand and to know how to handle the specialize equipments
enhance the hands-on skills

Enhance the creativity, critical thinking ete.

Some examples of mini project are as the following.
¢ design and fabricate regulated dc power supply
» design and fabricate FET power amplifier
¢ design and fabricate of cantilever bridge
* design and fabricate of portable hydraulic system

The projects will be graded and the marks will be added together with the course work
marks of the subject.

Apart from the practical and laboratory activities, the university adopts the concept of
lecture-cum laboratory in the teaching. The lectures are delivered mostly in the
laboratory or workshop. There, the subject matters are taught in a more effective way by



explaining, showing and demonstrating the real equipments related to the topic.
Students will have the opportunity to see, hold and know how to use the equipments right
from the first day of their lecture. These wili help the students to understand better the
topic taught by their lecturer.

Programmes at UTHM — An experience and overview

UTHM have an on-going programs in Bachelor of Engineering with more emphasize on
practical.  These programs are currently offered by  the Faculty of Engineering
Technology. There are three major engineering disciplines namely electrical, mechanical
and civil engineering. These programs are designed in such a way that the practical
aspects are given more emphasizing across the curriculum. The graduates will be
knowledgeable in their respective discipline with strong technical knowledge and have
acquired some skills.

UTHM hopes to produce graduates with the following abilities:-

. Able to think and make of intelligent decision based on substantiated idea
and facts.

. Aware of the development of new technology in the related fields.

. Skiltful in various kind of works, and able to manage workshops and
laboratories.

. Responsible and dedicated to the society and nation.

An engineer must therefore be trained to manage the rapid development in engineering
and technology and must be able to combine comprehensive know-how and know-why
and in depth practical know-how in design, operation, maintenance, fault analysis and
repair of complex high technology plant and equipment. This call for a different set of
highly skilled and versatile work force and has far-reaching implications to the present
approach of engineering training in this country. Practical and competent engineer has to
be well trained espectally in the following aspects [4]:-

a) technical competence
b) learning competence
¢} social competence

The country is moving towards globalize high-technology industrial society and k-
economy and thus places different demands on long term engineering and technological
training. Review and changes are now necessary to ensure that the engineers are
prepared for the future in the three aspects mentioned above. The learning by doing,
problem based learning, or the kind will actually enhance the students’ abilities and skills
in the competencies they should acquire. The competencies are;

a) Technical Competence

Technical competence at work consists of mastering the necessary
techniques and knowledge which is integrated with the required tools,



b)

materials and substances until the product is created or the services are
rendered. This requirement enforces the need for two types of engineers,
the theoretical capability of an engineer and the competence and skill of
the engineer to implement and tumn ideas into reality,

The training program for engineers and practical and competent engineers
must therefore be distinct and appropriate according to the needs of the
profession. Therefore new university colleges need to prepare graduates
required by the current industry. The new engineers must learn the skill to
retool and relearn quickly to respond effectively to the rapid and multiple
changes in the profession. These engineers called practical and competent
engineer should be able to perform their task independently and perform
wide variety of tasks in the ever changing work environments. They must
also be able to mediate effectively between planning, execution and
control of processes.

Learning Competence

One of the first things an engineer does when acting in an unfamiliar area
is to learn about the situation. Learning competence is very important
because of the decreasing half-life time of knowledge and engineers need
to be able to learn new knowledge and skills as quickly as possible.
Therefore the process of learning that is the competency of learning itself
has to be addressed. The attitude of being responsible for the learning
process and the competency to master the learning process including for
instances, computer literacy and various other means and ways of
leaming, have to be trained. Learning through the internet is another
important learning skill that should be provided.

Social Competence

Problem solving capabilities in an enterprise or a team is an essential skill
for a practical and competent engineer. This capability normally requires
the ability of the engineer to work together with other employees and to
bring about such integration can be defined as social competence [4].
Social competence will lead to other process which will make the
engineer’s job more effective.

A good social competence can help to integrate the following individual
processes and activities:

i) Able to plan effectively, combining various techniques and
processes and people in the work place (e.g. workbench, assembly
line, individual and group workplaces.



i)  Able to react adequately to various management and administrative
function within the enterprise (e.g. job scheduling, job evaluation,
accounting, works council insurance and health)

iiiy Able to apply wvarious communication system (linguistic,
mathematical, graphic as well as electronic communication)

Normally, short term courses can be used to address technical competence. Industry and
other sectors of the economy will never cope with changes in the working environment
without skills upgrading through short term courses. The acquisition of behaviour is a
long-term process and has to be trained in a real life situation. A training institution
should generate learning situation that promote such behaviour. Training, short or long
term will only be effective if there is a solid foundation and an industrial discipline,
complimented with serious commitment.

The engineer training program should expose student to sclid basic knowledge and
allows some diversification especially in industrial projects. The practical and competent
engineer should be trained extensively in practical skills using wide range of application
teach ware and computer based learning approach should be encouraged.

Engineering technologist should be trained using real machineries as much as possible,
not just demonstration set. They should be provided with well planned, guided and
supervised industrial exposure. Current technology should be emulated in the training
program and if possible the training should be as close as possible to the real
technological enterprise. Most if not final year projects should come from industry. The
program should promote job competency and the graduates should be able to start work
as soon as they graduated.

Lecturers should be encouraged to undergo continual upgrading and specialization due to
fast changes in technology. There should be special training in current technologies short
term as well as long term. Appropriate scholarships should be made available to all
lecturers and they should be allowed to joint industries and come back to teach after that
without loosing seniority and promotion. Lecturers, instructors and supporting
technicians should posses the capability to change, learn and relearn new technologies.
Continuous effort on skill upgrading should be carried out.

There should also be a centre in the University for high technology training which can be
called transfer centre. The centre should be a base for in-service training of instructors, a
resource for information on latest technology and also training services for industrial
clients. The centre should also be a centre where new knowledge is shared and research
carried out jointly with the private sector.

Local and foreign industry sheuld be involved in industrial project. They can participate
by joining “train the trainer” program. Experts from industries can assist university
through participating in the curriculum design and also assist by bringing in project from



industry into the institutions. Close co-operation between industry and institutions is a
critical factor.

PRACTICAL AND COMPETENT ENGINEERING PROGRAM: IMPLEMENT
STRATEGIES

Engineering is an art rather than a science. A major engineering activity is problem
solving, and for some engineers this is an art. The engineering method of problem
solution includes a clear statement of the problem and necessary assumptions, the mental
creation of a concept or device or system that appears to meet the need, a logical analysis
of the situation based on established principles, a careful checking of the results, and a set
of conclusions or recommendations based on the facts. On the basis of inadequate
information, the engineer must design for the unknown future. The ability to conceive an
original solution and predict its performance and cost is a distinguishing attribute of the
professional engineer. In contrast, the function of the engineer is “to do”. The engineer
brings science to bear on practical problems; the engineer is a person of action. The
engineer uses science, but is not limited to scientific knowledge.

Engineering is a profession with four common characteristics,

i. Associated with a profession is a great body of special knowledge.

2. Preparation for a profession includes training in applying that knowledge.

3. The standards of a profession are maintained at a high level through the force of
organization or concerted opinion.

4. Each member of a profession recognizes his or her responsibilities to the public

over and above responsibilities to clients or to other members of the profession.

In order to produce engineers with the knowledge and appropriate and related practical
skills, the university colleges may adopt the following method in the implementation of
its programs.

Problem based learning — A professional engineering practitioner learning program.

The traditional teaching and learning engineering subjects are well known and well
practiced in most universitiecs. This method has been practiced by many enginecring
practitioner including Malaysian universities and well recognized by accreditation and
professional bodies which govern the validity of the program offered by the universities.
The so called traditional learning method, students have to spend more of their time in
learning the theoretical principles with little emphasize on the practical aspect of the
subject. Over the years, the same method has been practiced and at the end of the day,
the graduates seem to have discrepancies in areas such as hand-skills in their respective
disciplines.

Problem based learning was in response to the recognized shortcomings in the
conventional program, which is the too high student workload and over-teaching by staff.
The new bachelor of engineering program was introduced with at least one subject of



each semester of study designated as a single subject incorporating Project Based
Learning. In some countries such as Australia where PBL is practiced the findings of the
Institution of Engineers, Australia (IEAust) review of professional engineering education
“Changing the Culture: Engineering Education into the Future” published in December
1996, supported the integrated, generic and technical knowledge and skills development
approach of the new program. The objective was to establish a new learning paradigm for
students to develop into exemplary practitioners of the engineering profession.

An excellent way to learn and understand a theory is trying to see whether we can apply
the theory. Engineering is problem solving — by applying results from engineering
research. Therefore it is obvious 1o try to combine the fundamental learning process and
engineering problem solving. The Problem Based Learning concept allows the students to
develop excellent analytical skills and they add up with good experiences in coping with
and attacking complex engineering problems. In addition to a thorough theoretical insight
the students become experienced in applying the theoretical elements from the lecturing
in practical engineering problem solving.

A great variety of projects at all professional levels must always be accessible, and co-
operation between university (students, researchers) and industry is a necessity to find
enough relevant real life problems. On the other hand, this co-operation will increase the
contact and mutual understanding between industrial development centers, students and
university professors with benefit to all partners. In the light of the experiences from this
concept some further development will make it possible to integrate productive
engineering and engineering education.

Why use Problem Based Learning (PBL)?

The normal delivery of engineering program seems to be lack of practical elements in the
majority of engineering subjects. PBL will be dealing with learning in which the context
for the learning would bring enthusiasm to students. The following outcomes are what
was expected would be achieved by engaging students in problem based learning.

= Motivation

* Enthusiasm

* Context

* Problem Solving Skills

* Act as a practitioner of the profession
» Critical thinking

* Proactive thinking

+ Systems thinking

» Team Skills

*» Leadership skiils

« Ability to work as part of a team (vs. group)
* Social skills

* Bthics

« Lifelong Learning Skills
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* Self directed learning skills

+ Ability to find and use appropriate resources
+ Self sufficient

+ Self motivated

* Communication Skills

Other aspect of approaches that can be linked with PBL is work based leaming, project
based learning, experienced based learning, competency based leaming etc. All of these
approaches enriched the stedents’ outcomes as mentioned above.

The current curricula
i) The Lecture

The engineering programs offered by the faculty (Faculty of Engineering Technology,
UTHM) are practical biased. Its curricula are the comprehensive combination and
properly blended with the theoretical and practical aspects. The curricula are designed
based on the guide lines of the Board of Engincers Malaysia.

Apart form the technical subjects, students need to enroll soft skill subjects such
humanities, Islamic Civilization, foreign language, entrepreneurship, critical thinking,
creativity and innovation, environment awareness, and management. The spirit of having
students to enroll these subjects is to prepare them to be better engineer not only
practically (physically) but spiritually. The graduates are supposed to be more rounded
in all aspect of working environment, easily adaptable to any changes in the course of
their work in future.

In the implementation of the program, lectures are not solely delivered in conventional
classroom or theatre. It is delivered in many modes depending on the nature of the
subject. Lecture cum-lab is one of the examples, in which lectures are delivered in a
laboratory environment where the equipments or tools related to the subject matters are
easily accessible during the course of the lecture. With this, the lectures are more easily
understood, more appreciated, and students are more motivated. This approach may
create an environment where a lot of activities and mobility happen among the students.
Students are given enough support, motivation, time and facilities to explore in depth on
any particular topic or subject.

In the aspect where very specialized topic or technology needs to be delivered to the
students, experts from related industries are welcomed to give lecture, present

demonstration, seminars or talk to the students. This expert or invited lecturer will be
paid on hourly basis by the university.

ii) Laboratory/Workshop

Practical activity is one of the important elements in the engineering programs offered
by faculty. The practical element takes up in almost all the engineering subjects
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offered. It is practically implemented in the laboratory session, field work, small
project work which takes up in between 40 — 50% of total students learning time in a
week.

The type of experiment, work laboratory or workshop is related to industry, that means
students are not merely do experiment just for the purpose of validating theory as what
nomnally do in conventional engineering program, but they will perform experiment
which relate to reality and industry. Students are also taught on the safety in the
workshop, health, cleanliness, work ethic and so on. Students will have more exposure
to experience on the use of real equipments during the laboratory session. This will
eventually enhance and enrich students skill and confident in using the equipments.

iii) Project Work

Final year project is a must to every bachelor degree student. It takes two semesters to
complete in their final year of study with the total of six credits. The project can be
carried out by group or individual. It can be in a form of a new design, modification or
improvement of the existing system or equipment, and industrially based. At the end of
the project work, the students are expected to fabricate the product.

iv) Industrial Training

Industrial training is one of the major parts in the curriculum structure of the program.
Training for duration of one complete semester is a must for every engineering student.
The training will be in between third and fourth year or at the end of semester. They
have to undergo training for at least 12 weeks in any engineering related field. The
program is designed for students to enrich their knowledge, technical skill, soft skill,
work ethic and so on. Every one of them will be given log book in which they have to
take note all the important and significant activities during the industrial training period.
These placements, which are an academic component of the program, allow students to
apply their aiready learned skiils and knowledge. They will be monitored and evaluated
by the industry personnel assigned by the university and lecturer from the faculty.

The faculty considered that the feedback from the employers would be a valuable interim
assessment of the effectiveness of the new PBL program.

The lecturers and students are ever ready for the change. The industrial training will
benefit students in many ways; such as:

* Function independently

* Work in a team

« Communicate articulately

* Problem solve

* Have confidence in their ability
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* Know their limitations, and are prepared to ask for help
Assessment

Each of the projects was given a percentage of the full term’s mark. Each student’s finai
grade was then determined by moderating that mark based on peer assessment and the
supervisor’s observations of how that student had performed in their teamwork.
Assessment is also carried out based on portfolio presented by student. The portfolio
could include anything that the student wanted to use to build their case, and could
include work done elsewhere.

The only compulsory component of the portfolio was a reflective journal, and a reflective
paper. The reflective paper was the only individual piece of work set for the subject. The
intention of the reflective paper was to encourage students to read a philosophical book,
and relate the reading to their learning objectives. A suggested reading list was supplied.
The reflective journal was to be the student’s main continuing assessment item, which
had to be part of their final portfolio submission. In this journal students were expected to
comment on what they had learned and reflect on why and how they had developed over
the course of the term in the context of their leamning through their team activities and
projects carried out. It was emphasized that all activities, including extra-curricular, that
they believed had helped (or hindered) their development towards becoming a
professional engineer, should be included. It was believed in addition to other benefits
this would be the best way students could demonstrate the transter of learning capability
that would typify a mature and responsible learner.

Outcomes

The main issues that will determine the ultimate acceptance and success of the program
are an ongoing acceptance of, and engagement by, staff and students, in the cultural
change in the learning environment. To achieve this, it must be remembered by all that:

» the students need time te develop specific skills

» the staff need time to develop specific skills (in facilitating the projects)

» project subjects must integrate technical and generic knowledge and skills.

= the program is attempting to transform entry level passive learners into active learners

Many of these issues can be overcome by ongoing staff development and a commitment
by staff to the program and its aims and ideals.

CONCLUSION

The university had established a new paradigm with the PBL in Bachelor of Engineering

degree. It appears at this stage that it will supply graduates who are better prepared for
professional engineering practice than graduates from the traditional program offered at
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other traditional universitics, Feedback from students and employers of co-operative
industry placement students indicate that many of the goals of the program are being
realized. The ongoing success of the program will however require a team commitment
from the staff of the faculty.
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ABSTRACT

This paper presents the designation and implementation of a dam and river controller unit connected
via Local Area Neiwork. A prototype known as Dam Water Level Control Using Embedded Web
Server is a web-based dynamic system to control and monitor overall dam’s system through web
pages. Through remote monitoring, several sites will be able to monitor from control room, hence it
will minimize labour and time usage. Apart from that, this system also may reduce mistakes from
human made and monitor river's water level at upstrecam and downstream river consequently, it may
avoids flood if dam releases a lot of water. Beside that, connectivity is cheap and using LAN is by far
one of the cheapest methods of electronically connecting large physical area. The design project
successfully implements an embedded network cnabled dam system controller. RCM3000
microconiroller is used in main module to control the whole system operation. RJ-45 Ethernet cable
used to enable the communication within microcontroller and server through TCP/IP port. Dynamic C
programming language is software used to programme RCM3000 as HTTP servers that will response
1o the web browser request through Graphical User Interface (GUI), and alert user will be available
via e-mail to mobile phone, Web authoring tool is used to create web page and User Login and PHP
code to setup security sysicm. Beside that, remote monitoring system will perform when high level
sensor is detected, a warning e-mail will be sending out from the system 10 e-mail server. 1lence, this
research is hopefully can be considered as alternative way for the support group to provide quality
services,

INTRODUCTION

In the world that heading towards globalization in technology, we are more focusing to wireless
system communication as well as web communication (8.0. Jr, 2007). it provides us seamless
connectivity, flexibility, and mobility. The availability of monitoring and control systcms has greatly
enhanced the product and contributes to reduction of costs.

Nowadays, water level conirols of dam are controlled manually. But now, dam’s water level should be
more practical to control greater amount of water. Moreover, current manual system necds a lot of
workers to control and manage the dam. Problem will arise during rainy season, when the water level
of dam will increase dramatically and the administrator should take immediate action to open the
valve before unexpected incident happen.

This project is developed to centralized the control of dam system. It used GUI (Graphical User
Interface) to control system. Users can access the system through UTHM’s LAN network. Generally,
this system automatically activated when the sensor detects the water. Analogue signal from sensor
will be send 1o Rabbit Microcontroller Module through the interface circuil that will change the
analogue signal to digital signal. Graphical User Interface (GUT) has been designed to control the
whole system automatically as well as manual. Administrator can either open or close the dam’s gate
by click the mouse at GUI.

RELATED WORK

According to Hong-Taek Ju, an Embedded Web Server (EWS) is a web server that runs on an
embedded system with limited computing resources and serves embedded web documents to a Web
browser (H.T Ju, 2000). By embedding a web server into a network device, it is possible for an EWS
1o provide a powerful Web-based management user interface constructed using HTML, graphics and



other features common to web browsers. When applicd to embed sysiems, web technologies offer
graphical user interfaces, which are user-friendly, inexpensive, cross-platform, and network-ready.

The architecture of an embedded web server that can provide a simple but powerful API also ¢an be
constructed, The POS-EWS, which is an embedded web server, is developed for web-based network
element management, POS-EWS’s also can make performance evaluation and EWS optimization in a
commercial Internet router.

All kinds of peripheral device can be connected using web connection and plug and play technology.
Any information can be access using Web Browser through Ethernet and TCPIP. It also make user
interface more interactive and interesting. Accessing and processing data also can be done using Web
Server. The client only needs to request, reccive and read the displayed information. Administrator
also can manage their own properties and always has the right to access the Web Server. It will bring a
great convenience for administrator in terms of maintenance and management. With lots more archive
in openness and standardization in automation system, application of Web, Ethernet and TCPAP,
contribute 1o the popularity of real-time Ethcrnet distributed control system based on embedded Web
(H.Wu ct.al, 2004).

High performance monitoring and control of real-time cnvironments over network is one of the
important element in modern process conirol. The designed system will focus on meeting the special
requirements in control-level at communication systems to transmit real-time data via a switched
Ethernet Network. Helei Wu introducedt he architecture of the embedded-web based distributed
control system as well as hardware configuration and software structure of the embedded web server
(H.Wu ct.al, 2004).

An open web structure and open communication protocol will definitely become great impetus of
industry automation. In industry control system, the distributed control system which is based on
Switched Ethernet can be used in combination with embedded Web technology to produce a new
system design that will contributes greatly to the openness of the whole system.

Safaric introduced a new www based virtual laboratory for robotics engincering, allowing both
interactive simylations and remote experimentation with a real world robot mechanism (Safaric,
1999). Users can configure the robot tip path and parameters, invoke the experiment, and analyze the
response of the robot system via internet. Presented approach requires the user to develop tasks off-
line, using their local computing resources and a VRML based simulation model and teach pendant
which incorporates enhanced collision detection, before submitling the experiment to the MuMaTE
laboratory server for execution on the actual device.

METHODOLOGY
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The dam control systems today usually using the manual systems to control the water level. New
method is needed to case this controlling system. This project is concerned with the design of dam
control system using the embedded web server where the proposed systems allow dam water level is
control from remote.

RCM3000 embedded web server microcontroller is used to control overall system operation. This
microcontroller is capable with TCP/[P port. The microcontroller is programmed using Dynamic C
programming language. RJ-45 is used to connect to Ethernet port. The connection is used to consent
the communication between the microcontroller and host’s server,

Administrator of the system can monitor and conirol the dam using GUI. This online monitoring
system enable the administrator 10 open or close the valve and gate immediately when the sensor at
the interface circuit detect unusual even. By using the system GUI or mobile phone, administrator can
instruct the microcontroller to activate the output interface circuit.

SYSTEMS DEVELOPMENT AND IMPLEMENTATION

Dam Waiter Level Control is a realistic and practical system that has been design o conirol and
monitor the dam system via web pages and mobile phone. This system divided into two parts. First
part is hardware part which is developing the prototype of dam. While the second part is software part
which including programming the microcontroller and designing web page.

There are six water sensors used to detect water level in the dam and river. The level of the river is
indicated in 3 stages that are; high level, normal level and low level, Once these sensors detect water
at certain level, it will send the signal to microcontroller, Then the microcontroller will be triggered
the server to send SMS alert message to dam administrator and the information also send to the web
site.

So, if the administrator is out of the station, he still can control the situation of the dam by opening or
closing the valve via web site. The administrator can open the valve when the water level of the dam
is too high or close the valve when the condition is back to normal. Figure 2 shows the graphic design
of the system
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Figure 2: Graphical design of the system.

To develop the prototype, two aquariums is used as dam and river, two valve functioning as dam’s
gate and water pump to pump out the water. While Rabbit Embedded Web Server Microcontroller
(RCM3000) is acting as H1TP server.
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Figure 3: The Prototype of Dam Water L.evel Control Using Embedded Web Server.

For Web system, Micromedia Dreamveaver 8 and VB script is used to develop the Graphical User
Interface (GUI). The GUI is act as interface between users and microceniroller. A GUI is a method of
interacting with a computer through a metaphor of direct manipulation. It uses graphical images and
widgets for a better understanding and overall overview of dam’s condition. GUIs display visual
elements such as icons, windows, and other gadgets to ease the work of administrator. Figurc 4 shows
the interface of the system.
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Figure 4: The interface of the system.

The hardware of the project is divided to three main circuits that are Power Supply circuit, Qutput
circuit and Input circuit.

Power supply provide three state voltage with two channel 12 volt for output (trigger circuit), supply
for input power and RCM 3000 microcontroller board. Other one channel is 5 volt for LED turn ON at
output circuit. The LED indicators at the output circuit will ON if the 5V voltage were trigger from
the rclay. The relay will trigger if there is a voltage appear from the microcontroller output. The
funetions of this circuit are 1o open or close the gate (valve) if the user pushes the toggle button at the
GUI page. This circuit is an active and passive component.

The input circuit function is to receive the input trigger voltage from the sensor and send the data to
microcontroller as 3.3V, The following figures show the hardware for Prototype of Dam Water Level
Control Using Embedded Web Server,
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Water pumps

.Figure 6: The water pumps and the valves

RESULT AND ANALYSIS

Basically this project is successfully done. The system will alert user via SMS system when high level
sensor detected either in dam or river. User can monitor the dam situation either in workplace or other
places. User will be idenlify to control the system either automatically or manually, regarding on the
situation in the dam. User can access the web site using PDA, LAN networking or any places that

have internet.
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Figure 10: Remote Monitoring Process Plant Block Diagram.

Remote Atarms Moniloring and Water Level Control System had been designed to remotely monitor
six different types of signals. Alarm will alert uscr when dam water level detects the high water level.

ENVIRONMENTAL SENSORS SPECIFICATIONS

Table 1: Sensors Configuration

Sensors

Parameter

Comment

Dam Water Sensor 1

High Level Water

Use to detect high water level at the dam. Ovoid
watcr overflow by dam

Dam Water Scnsor 2

Normal Level
Watcr

Use to maintain abstemious of water level in the
dam,

Dam Water Sensor 3

Low Level Water

Use to know critical water level in the dam.

River Water Sensor 4

High Level Water

Use to detect high water level in the river. Ovoid
occurs the flood.

River Water Sensor 5

Normal Level
Water

Use to maintain abstemious of water level in the
river

River Water Scnsor 6

Low Level Water

Use to avoid sea’s water enter to the river, because
low level water,

Water Valve 1

Open / Close

To control either dam or river water level

Water Valve 2

Open / Close

To contrel either dam or river water level.




CONCLUSION AND RECOMMENDATION

This project has described the basic design approach for Dam Water Level Control Using Embedded
Web Server. Control and monitor systems is not something new as there are many different kinds of
technologies, solutions and system currently available in the market. The idea of this project is to
propose a dam’s monitoring system which provide a cheaper cost, practical, efficient and user friendly
features.
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