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Internet of Things 
Dr. Thang Ka Fei 

Engineers Insight 

In recent years, a buzzword known as the άLƴǘŜǊƴŜǘ of ¢ƘƛƴƎǎέ has been highlighted as one of the upcoming technological 
trends around the world. As Internet of Things (IoT) is built upon engineering devices and systems, it is therefore beneficial 
for engineering students to understand what is IoT and its applications. With that, this paper is an adaptation of a well-
written article by Chui, Löffler and Roberts (2010) of McKinsey & Company that explains what is IoT and its applications. Do 
enjoy the adapted article below:- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Information travels along familiar routes. Proprietary information is lodged in databases and analysed in reports. 
Information also originates externallyτgathered from public sources, harvested from the Internet, or purchased from 
information suppliers. But the predictable pathways of information are changing: the physical world itself is becoming a 
type of information system. In ǿƘŀǘΩǎ called the Internet of Things (IoT), sensors and actuators embedded in physical 
objectsτfrom roadways to pacemakersτare linked through wired and wireless networks, often using the same Internet 
Protocol (IP) that connects the Internet. These networks churn out huge volumes of data that flow to computers for 
analysis. There are six distinct type of emerging applications based on IoT, which fall in two broad categories: first, 
information and analysis and, second, automation and control: 
  
Information and Analysis 
As the new networks link data from products, company assets, or the operating environment, they will generate better 
information and analysis, which can enhance decision making significantly. Some organizations are starting to deploy these 
applications in targeted areas, while more radical and demanding uses are still in the conceptual or experimental stages. 
 
Tracking Behaviour 
When products are embedded with sensors, companies can track the movements of these products and even monitor 
interactions with them. Business models can be fine-tuned to take advantage of this behavioural data. One well-known 
application of the IoT involves using sensors to track RFID (radio-frequency identification) tags placed on products moving 
through supply chains, thus improving inventory management while reducing working capital and logistics costs. In the 
aviation industry, sensor technologies are spurring new business models. Manufacturers of jet engines retain ownership of 
their products while charging airlines for the amount of thrust used. Airplane manufacturers are building airframes with 
networked sensors that send continuous data on product wear and tear to their computers, allowing for proactive 
maintenance and reducing unplanned downtime. 
  
Enhanced Situational Awareness 
Data from large numbers of sensors, deployed in infrastructure (such as roads and buildings) or to report on environmental 
conditions (including soil moisture, ocean currents, or weather), can give decision makers a heightened awareness of real-
time events, particularly when the sensors are used with advanced display or visualization technologies. Security 
personnel, for instance, can use sensor networks that combine video, audio, and vibration detectors to spot unauthorized 
individuals who enter restricted areas. Logistics managers for airlines and trucking lines already are tapping some early 
capabilities to get up-to-the-second knowledge of weather conditions, traffic patterns, and vehicle locations. In this way, 
these managers are increasing their ability to make constant routing adjustments that reduce congestion costs and 
increase a ƴŜǘǿƻǊƪΩǎ effective capacity.  
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Sensor-Driven Decision Analysis 
IoT can also support longer-range, more complex human planning and decision making. The technology requirements, 
tremendous storage and computing resources linked with advanced software systems that generate a variety of graphical 
displays for analysing data have risen accordingly. In the oil and gas industry, for instance, the next phase of exploration 
and development could rely on extensive sensor networks placed in the ŜŀǊǘƘΩǎ crust to produce more accurate readings of 
the location, structure, and dimensions of potential fields than current data-driven methods allow. The payoff: lower 
development costs and improved oil flows. In health care, sensors and data links offer possibilities for monitoring a 
ǇŀǘƛŜƴǘΩǎ behaviour and symptoms in real time and at relatively low cost, allowing physicians to better diagnose disease 
and prescribe tailored treatment regimens.  
  
Automation and Control 
Making data the basis for automation and control means converting the data and analysis collected through IoT into 
instructions that feedback through the network to actuators that in turn modify processes. Closing the loop from data to 
automated applications can raise productivity, as systems that adjust automatically to complex situations make many 
human interventions unnecessary.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Process Optimization 
Some industries, such as chemical production, are installing legions of sensors to bring much greater granularity to 
monitoring. These sensors feed data to computers, which in turn analyse them and then send signals to actuators that 
adjust processesτfor example, by modifying ingredient mixtures, temperatures, or pressures. Sensors and actuators can 
also be used to change the position of a physical object as it moves down an assembly line, ensuring that it arrives at 
machine tools in an optimum position (small deviations in the position of work in process can jam or even damage machine 
tools). This improved instrumentation, multiplied hundreds of times during an entire process, allows for major reductions 
in waste, energy costs, and human intervention. 
  
Optimised Resource Consumption 
Networked sensors and automated feedback mechanisms can change usage patterns for scarce resources, including 
energy and water, often by enabling more dynamic pricing. Utilities such as Enel in Italy and Pacific Gas and Electric (PG&E) 
in the United States, for example, are deploying άǎƳŀǊǘέ meters that provide residential and industrial customers with 
visual displays showing energy usage and the real-time costs of providing it. (The traditional residential fixed-price-per-
kilowatt-hour billing masks the fact that the cost of producing energy varies substantially throughout the day.) Based on 
time-of-use pricing and better information residential consumers could shut down air conditioners or delay running 
dishwashers during peak times. Commercial customers can shift energy-intensive processes and production away from 
high-priced periods of peak energy demand to low-priced off-peak hours. 
  
Complex Autonomous Systems 
The most demanding use of the IoT involves the rapid, real-time sensing of unpredictable conditions and instantaneous 
responses guided by automated systems. This kind of machine decision making mimics human reactions, though at vastly 
enhanced performance levels. The automobile industry, for instance, is stepping up the development of systems that can 
detect imminent collisions and take evasive action. Some companies and research organizations are experimenting with a 
form of automotive autopilot for networked vehicles driven in coordinated patterns at highway speeds. This technology 
would reduce the number of άǇƘŀƴǘƻƳ ƧŀƳǎέ caused by small disturbances (such as suddenly illuminated brake lights) that 
cascade into traffic bottlenecks.  
 
Reference: 
Chui, M, Löffler, M and Roberts, R. (2010) Ψ¢ƘŜ Internet of ¢ƘƛƴƎǎΩΣ McKinsey Quarterly, March 2010. Available at: 
http:// www.mckinsey.com/industries/high-tech/our-insights/the-internet-of-things (Accessed: 19 April 2016). 
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Innovative Designs toward Sustainable Products ς Series 1 
 

 
Sustainable products have always been the driving force in cultivating Innovative ideas. The product that is said to be 
sustainable through innovation is the design of the bee hive harvesting system. 
 
[ŜǘΩǎ walk through the traditional way of harvesting honey from a bee hive. Harvesting honey from a bee hive on the trees, 
usually is done at night with smoking. Then people started farming and developed artificial bee hives to harvest honey. 
They usually smoke the area and use safety suits and face nets to avoid getting stung by the bees as shown in the Figure 1. 
Usually the honeycombs are placed in a cylinder which rotates at high speed to extract the honey as shown in Figure 2. 
However the honey that you get after this process will contain pieces of combs, bee body parts or at times the bee itself. 
They usually use cloth or strainers to remove the unwanted elements from the honey as shown in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
          Figure 1 - Honey comb removal               Figure 2 - Honey removal from the comb    Figure 3 - Straining Process 
 

However the latest sustainable device to harvest honey made the breakthrough into bee farming and has significantly 
improved the process of honey extraction. This product is call άFlowTM IƛǾŜέ as shown in Figure 4, which was 
designed and developed by father-son, Stuart and Cedar Anderson. This idea all started because Cedar felt bad about 
bees being crushed during the honey harvest. He was also sick of being stung or having to spend a whole week 
harvesting his honey.  
 

So you may ask άwhat is so great about the Flow ƘƛǾŜέΣ fine, let me walk you through the entire working principle of 
the Flow hive. The Flow hive frame fits into any standard άlangstroth ǎǳǇŜǊέ which consist of 8 or 10 frames as shown 
in Figure 5. Two simple doorways are cut at one end of the box to allow access for honey collection, end frame 
observation and tool access for operation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 Flow Hive 
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Figure 6 Flow hive frame 

 
The flow frame consist of partly formed honeycomb cells as shown in Figure 6. The bees will complete the comb with their 
wax till  they fill the cells with honey, before finally capping the cells. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 Honeycomb cells 
 

When the frame is full and ready to harvest you can simply remove the tool cap and tube cap, then insert tube into the 
hole and also insert the tool into the bottom slot. Once this done, the tool 90º is rotated downwards as shown in Figure 7.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8 Tool mechanism 
 
This will make the cell inside of the honeycomb to split as shown in Figure 8. This turning will impact the channels for the 
honey to flow down as shown in Figure 9. However, the bees will remain undisturbed on the surface of the comb.  
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Figure 9 Honeycomb Cells 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 10 Honey Flow 
 
 
You have now walked through the entire process of harvesting honey using the Flow hive product so άǿƘŀǘ make this 
product sustainableέΚ. This product does not require anyone to lift  heavy boxes for the removal of the honeycombs and 
furthermore it reduces the labour and cost. Additionally we do not need protective clothing and smoking. It also reduces 
the harvesting and refining time. Last but not least, it is easy to maintain as this entire product is designed using the 
ά5ŜǎƛƎƴ for 5ƛǎŀǎǎŜƳōƭȅέ concept. 
 
*For more details, watch a video on: 
http:// www.honeyflow.com/gallery-videos/videos/p/60#Z54bL6kjyOI 
  
Reference: 
BeeInventive Pty Ltd. (2016), FLOW, http://www.honeyflow.com/ [10 April 2016] 
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INTRODUCTION TO REPROGRAMMABLE ROBOTICS (RERO)  

Seminars & Workshops  

Seminars & Workshops 

RERO is a multipurpose robotic unit which allows the consumer to redesign/program. RERO involves simple steps as 
constructing, connecting and playing, as hardware parts are specifically design to for connectivity depending on the consumer 
needs. Significantly, RERO was specially designed towards ease of programming, through teaching mode or through 
timeframe software programming. On January 19, 2016 a workshop on Introduction to RERO was conducted by Ms Cherly Ng 
which was well received by twenty three students and one staff from SoE. 


