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ENGINEERING TECHNOLOGIES FOR THE AUTOMOTIVE 
INDUSTRY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Innovative technologies for the consumer industry are moving at a fast-pace. 
Take Google Glass and the Smart Watch as examples, they are wearable 
devices designed to connect users to the net and hence augment users with 
a wealth of information anytime, anywhere. When it comes to the 
automotive industry, the use of technologies are limited to push-start 
systems, reverse sensors and automatic rain-sensing wipers! Well, not 
anymore as a whole host of new technologies based on engineering systems 
have been introduced to the public with the aim of enhancing safety and 
providing convenience to the drivers and passengers alike. The keyword 
highlighted here is engineering, as without the research and development 
efforts, or ingenuity of engineers, these technologies would not be realized 
at such a fast pace. [ŜǘΩǎ us start by reviewing several new engineering 
technologies in the automotive industry and explore the relevance of these 
technologies to the modules students  are currently studying:- 
 
Pedestrian Detection and Anti-Collision  
Manufacturers such as Volvo, BMW and Mercedes have introduced imaging 
systems that can recognize pedestrians, cyclists and other objects that may 
pose safety concerns for the drivers, particularly at night, and alert the 
drivers via augmented-reality (AR) means. The augmented information, 
usually in the form of warnings and highlighted objects, will be projected 
onto the windscreen and/or displayed on the dashboard screen. These 
technologies involve engineering concepts such as digital signal and image 
processing, as well as sensors and actuators if further alert is required as in 
the form of steering/pedal vibration. 

Automotive  Engineering (Shenzhen Powerstar Technology Limited) 
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Automatic Headlight Control 
Several luxury car manufacturers are now offering systems that automatically illuminate and dim the high-beam 
of the car headlight to the approaching traffic to improve driver safety. In addition, manufacturers such as 
Mercedes have deployed a new lighting technology in S-Class model that adaptively changes the beam of the 
headlight to maximize the area of illumination. Again, these systems engage digital image processing 
technologies via mounted cameras that monitor and process the real-time information acquired. 
  
 
 
 
 
 
 
 
 
 
 
 
 
Around-View  
The Around-View system can assist drivers to park or to move out their vehicles more easily by having a 360-
degree view of the ǾŜƘƛŎƭŜΩǎ surroundings, available through a virtual ōƛǊŘΩǎ-eye view from above the vehicle or 
at the left-right and back of the vehicles. The Around-View system helps the driver to visually confirm the 
ǾŜƘƛŎƭŜΩǎ position relative to the lines around parking spaces and adjacent objects, allowing the driver to 
maneuver into or out of car parks with great ease and safety. Examples of manufacturers offering such systems 
are Lexus, Nissan, Infinity and BMW.  
 
Connected Infotainment Systems 
With advent of high-speed data and with powerful processors, consumers can now access to useful information 
via tablets and smart-phones. They would want to have the same access in their vehicles as well and this is 
exactly what Apple and Google are aiming at with the availability of the Apple CarPlay and Google Android Auto 
systems, in addition to other existing proprietary embedded OSs. These are the systems that mimic an iPhone 
and Android ǎƳŀǊǘǇƘƻƴŜΩǎ functionality that in turn allows users to access maps, music, videos and messaging, 
among many others. In addition, with GPS and connectivity to the internet, autonomous-driving may then be 
experienced with each connected vehicle broadcasting its actual location and via intelligent traffic management 
that aims at analyzing traffic patterns, avoid bottlenecks and identify potential dangers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
In conclusion, we are now at an exciting age of time in which new automotive technologies are being introduced 
constantly which aim at easing ŘǊƛǾŜǊǎΩ convenience and improving safety. If  a student has recently graduated, 
this is an exciting time to work as an engineer and to be part of the driving-force behind. Finally, if one is still 
studying for an engineering Degree, one can sharpen skills via group-based complex-engineering problem (CEP) 
projects as well as final-year projects. Eventually a student may be developing proto-types that serve as new 
automotive system of the future.  

Dr. Thang Ka Fei 

±ƻƭǾƻΩǎ  !ƴǘƛ-collision System (www.fourteenisland.com) Volkswagen  Dynamic Light (www.volkswagen.com) 

Weblink to Sync Smart Phones with Car  (www.telematics. info Around View Monitor System (www.autoorb.com) 
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BUILDING A SUSTAINABLE FUTURE IN CONSTRUCTION 
 

Construction is the creation of something that is different from the materials that went into it (Free Dictionary) 
or it can be defined as clearing, dredging, excavating and grading of land associated with buildings, structures, 
bridges, etc. (Business Directory). The concept of sustainability embraces the preservation of the environment 
as well as critical development-related issues such as the efficient use of resources, continuous social progress, 
stable economic growth and the eradication of power. Sustainable construction involves practising sustainable 
activities from the inception of a project till the demolition of the project itself. A construction project life cycle 
is composed of five major processes; inception, design, construction, operation and demolition. Each project 
incorporates elements of economic efficiency, environmental performance and social responsibility and a 
balance has to be found between all these elements. Social sustainability is to improve the quality of human life, 
to implement skills training and capacity enhancement of the disadvantaged, to seek fair or equitable 
distribution of construction social costs, and to seek intergenerational equity. The economic sustainability is to 
ensure financial affordability to the intended beneficiaries, to promote employment creation; to enhance 
competitiveness, to choose environmentally responsible suppliers and contractors, and to maintain capacity to 
meet the needs of future generations. The biophysical sustainability is to extract fossil fuels and minerals at 
rates which are not faster than their slow redeposit into the 9ŀǊǘƘΩǎ crust. This can be achieved by reducing the 
use of 4 generic resources (namely, energy, water, materials, and land); by maximising resource reuse and/or 
recycling; using renewable resources in preference to non-renewable resources to minimise air, land and water 
pollution and to maintain and to restore the 9ŀǊǘƘΩǎ vitality and ecology. Li Yi-Shen et al (2007) in his paper titled 
Ψ! checklist for assessing sustainability performance of construction ǇǊƻƧŜŎǘǎΩ listed major attributes affecting 
project sustainability performance in a consistent and holistic way across the project life cycle from the 
inception to demolition stage. The following are some of the attributes: 
 

Economic sustainability factors 
Inception stage  
üEvaluation of local, regional, national and global market supply and demand of current similar products/ 

projects and in the future 
üA project should serve the local economy and take advantage of the infrastructure in the local economy to 

generate economic benefits 
üAnalysis should not be focused on stage or sectional profits but the total profit from operating a construction 

project across its life cycle 
Project Design Stage 
üConsider the total cost involved in project life cycle, including site formation, construction, operation, 

maintenance cost and demolition cost 
üConsideration has to be given to economy, durability and availability of material selection 
Project Construction Stage 
üFees paid to professionals and consultants such as engineers, environmental, ecological and geological. 
üCosts for all types of materials such as concrete, lime, steel, timber, bamboo, and brick 
üCosts for consuming various types of energy such as electricity, oil, gas, coal and water resources 
üVarious types of measures for protecting the site safety 
 Project Operation Stage 
üDevelop a balance sheet to continuously check with the project cost and time Salaries for managerial staff, 

workers, professionals, and engineers 
üGeneral expenses of daily water, electricity, gas, and consumables 
üResource investment for market analysis, advertising, and promotion 
üTraining employees for improving the quality of human resources 
üConsideration being given to benefit economically to the local society 
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Project Demolition Stage 
üHuman resources provided for planning, managing and operating project demolition (Labour cost) 
üCosts for waste loading and unloading, transportation, charges for disposals 
üCompensation made for the damaged environment to the local residents, land, water, and ecosystems 
üThe value of the land after demolition for re-development 
üValuable residues, such as steel, brick, timber, glass, equipment for reuse and recycle 

 

Social sustainability factors 
Inception stage  
üConsidering that the land selection for project site should protect cropland and natural resources. 
üAvoiding negative impacts from project development on any cultural heritage 
üProject implementation should be able to provide local employment opportunities 
üThe project improves local infrastructure capacity, such as drainage, sewage, power, road, and 

communication, transportation, dining, recreation, shopping, education, financing, and medical 
 Project Design Stage 
üConsiderations are given in designing process for emergencies such as fire, earthquake, flood, radiation, and 

eco-environmental accidents, operation, maintenance cost and demolition cost 
 Project Construction Stage 
üProvisions of working opportunities from implementing the project to the local labour market, including 

construction workers, professionals, and engineers 
üProvision of warning boards and signal systems, safety measures and facilities for the public 
üProvisions of better drainage, sewage, road, communication, heating, and electrical systems 
 Project Operation Stage 
üCosts for employing workers, managers, and professionals 
üBenefits of improving living standards of the local communities 
üProvision of spaces and facilities beneficial to the development of local communities 
 Project Demolition Stage 
üProvision of land upon the completion of project demolition to enable the implementation of new projects 

according to the demands of local community and public awareness 
üJob opportunity - Provision of jobs during project demolition for site work, transportation and disposal 
üPresence of safety risks to workers and the public during project demolition from explosion, dismantling, toxic 

materials, and radioactive materials 
 

Environmental sustainability factors 
Inception stage  
üExamining potential ecological risks and benefits associated with the proposed project 
üExamining potential air pollution from the proposed project and its impact on the local climate 
üExamining potential water pollution from the proposed project, including both surface and ground water. 
üExamining potential noise pollution during both project construction and operation stages 
üExamining waste generation at both project construction and operation  
 Project Design Stage 
üKnowledge of energy savings and environmental issues 
üEffective communications among designers, clients, environmental professionals, and relevant governmental 

staff to ensure all environmental requirements are incorporated into the design process 
üIncorporation of all environmental considerations into project design for construction, operation, demolition, 

recycling, and disposal 
üUse of modular and standardised components to enhance build ability and to reduce waste generation 
 Project Construction Stage 
üUtilising land effectively and the measures taken to avoid land pollution 
üProtection of living environment for both human beings and animals 
üGeneration of CO2, CO, SO2, NO2, and NO 
üNoise and vibration induced from project operation 
üRelease of chemical waste and organic pollutants to water ways 
üWaste produced from project operation 
üEffects on ǇŜƻǇƭŜΩǎ living environment and the balance on eco-systems 
üSaving energy and resources consumption including electricity and water 
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üEnsuring on-site health and safety by reducing the number of accidents, providing on-site supervision, and 
providing training programs to employees 
üUsing typical renewable materials such as bamboo, cork, fast-growing poplar, and wheat straw cabinetry, 

which are reproducible 
üReducing the release of chlorofluorocarbons and hydro-chlorofluorocarbons thus protecting the ozone layer 
üReuse of building components, rubble, earth, concrete, steel and timber 
üConsideration being given to the reduction of earthwork and excavation, formwork, reinforcement, concreting 

and waste treatment during structural operation 
üControlling environmental impacts from walling, roofing, insulation, component installation, plumbing and 

drainage, painting, landscaping, and waste treatment 
üEmphasis on site hygiene, and the provision of health care and safety 
üEnvironmental management task force, resource coordination, supervision and cooperation culture 
üResource inputs for implementing environmental management, including labour, plant, materials and finance 
üEstablishment of environment management system, application of environmental management standards 

such as ISO 14000, project manuals, programs, progress control reports 
üEnvironmental experts, environmental management facilities, energy and resource saving technology, 

pollution reduction technology, and waste reduction technology 
üEnvironmental protection law and regulations on construction activities 
 Project Operation Stage 
üRelease of chemical wastes through dumping and in landfills and waterways 
üGeneration of various chemicals such as CO2, CO, SO2, NO2, and NO 
üNoise and vibration induced from project operation 
üNegative impacts from project operations to flora, fauna, and ecosystems 
üEnergy consumption on electrical, lighting and other energy appliances 
üWater usage for production of hygiene, cooling, and heating 
üUse of both renewable and non-renewable raw materials 
 Project Demolition Stage 
üAdequate demolition plan on hazard materials and waste reduction or recyclables 
üSupervision and control on the demolition activities to protect the environment 
üAdoption of technologies to alleviate the disturbance on eco-environment systems and neighbourhood, and to 

maximise waste reusing and recycling 
üClassification of demolition wastes for enabling effective treatment and disposal 
üSpecial treatment given to toxic materials, heavy metals, radioactive chemicals released from demolition 
üRecycling and reclaiming of useful materials such as steel, brick, glass, timber, and some equipment  
 
The Global Reporting Initiative (GRI) was introduced in 2000 with the aim to create an accountability mechanism 
to ensure companies were following the CERES (coalition for Environmentally Responsible Economies) Principles 
for responsible environmental conduct. GRI is a leading organization in the sustainability field that has 
developed a comprehensive Sustainability Reporting Framework. This framework consists of metrics and 
methods for measuring and reporting sustainability related impacts and performance by a company or an 
ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ everyday activities. By having a sustainability report, an organization can demonstrate the link 
between its strategy and its commitment to a sustainable global economy. Figure 1 shows the number of GRI 
reports in Malaysia which clearly shows the number of organizations that are seriously embarking on 
sustainability is increasing. Construction companies in Malaysia that have embraced GRI includes CSC Steel 
Holdings and YTL. 

 
By understanding and abiding by all attributes pertaining to sustainability in 
each stage of a project, a construction project could be turned into a fully 
sustainable project (The London 2012 Olympic and Paralympic Games in 
Olympic Park was built with sustainability in mind from procurement to 
operation of sites). This is possible only when all parties involved in the 
construction life cycle which includes architects/ designers, purchasers and 
suppliers, subcontractors, consultants and all other stakeholders involved are 
prepared and trained/ educated on the effect of sustainable practices to the 
environment and the economy of a country. 

Shamini Patpanavan @ Pathmanathan 



Are You Ready To Be An Engineer & The Reason I Became An Engineer 

Seminars & Workshops  

Seminars & Workshops 

Graduation is the first step of ƻƴŜΩǎ career and therefore ƛǘΩǎ significant to choose a career that gives plenty of 
enjoyment and satisfaction over the next 40 to 50 years of ƻƴŜΩǎ working life. Engineering stands at the top of 
the list that provides the satisfaction from day one of any ŜƴƎƛƴŜŜǊΩǎ career. Never a dull moment, benefits  
to the society, exploring the world, professional environment, challenging work, prestige, technology and 
scientific discovery, financial security, variety of career opportunities and greater understanding of work may 
be the ten among ΨbΩ reasons an engineer answers when questioned on the reason why he chose to become 
an engineer. On October 13, 2014  the thought provoking talk on ά!ǊŜ You Ready To Be An Engineer & The 
Reason I Became An 9ƴƎƛƴŜŜǊέ was presented by Mr. K. M. Chua and  Mr. Kelvin Tan from MATA. The invited 
talk was presented as the part of Inotech 2014 and the MATA-APU MoU Signing Ceremony. 82 students and 
10 staff attended the talk.  



Satellite Television 

Advances in satellite technology have given rise to healthy satellite services that provides various services to 
broadcasters, Internet Service Providers(ISPs), governments and the military. Satellite television is a system of 
supplying television programming using broadcast signals relayed from communication satellites. The signals 
are received via an outdoor parabolic reflector antenna usually referred to as a satellite dish and a low-noise 
block down converter (LNB). A satellite receiver then decodes the desired television programme for viewing 
on a television set. Receivers can be external set-top boxes, or a built-in television tuner. On October 17, 
2014 a talk on ά{ŀǘŜƭƭƛǘŜ ¢ŜƭŜǾƛǎƛƻƴέ was conducted by Ir. Zulkeflee Bin. With all his experience in satellite 
television, the guest speaker kept his session alive with demonstration and exhibition of the actual 
transceiver used in satellite television. 84 students and 5 staff of school of engineering attended the session   

Seminars & Workshops  

Seminars & Workshops 



Engineering Studies ¦ An Investment in Your Future 

Engineering education is teaching knowledge and principles related to the professional practice 
of engineering. It includes the initial education for becoming an engineer and any advanced education and 
specializations that follow. Engineering education is typically accompanied by additional examinations and 
supervised training requirements toward a professional engineering license. On  October 28, 2014 a talk on 
ά9ƴƎƛƴŜŜǊƛƴƎ Education -  An Investment in Your CǳǘǳǊŜέ  was delivered by Professor Dave Cheshire of 
Staffordshire University. The guest speaker highlighted the significance of engineering education  as a road 
map towards achieving professional engineering status. Sixty two students and four (4) staff attended the 
talk. 

Seminars & Workshops  

Seminars & Workshops 


