
C

M

Y

CM

MY

CY

CMY

K

15C29P0664.00A.pdf   1   2016/1/4   下午9:30



54

JAN
 2016  ● w

w
w

.asm
ag.com

NTERNET
THINGSOF

BIG DATA ENABLING 
SMART
BUILDINGS

Big data systems are used 
to process and analyze the 
vast amounts of 
information generated by 
various sensors in the 
modern smart building. 
Their success in doing so is 
bound to drive cost savings 
and also change the way we 
work; however, widespread 
adoption is still far.

JAN
 2016  ● w

w
w

.asm
ag.com

BY Israel Gogol, Freelancer

15C29P0664.054-059.indd   54 2016/1/1   上午3:11



55

NTERNET
THINGSOF

BIG DATA ENABLING 
SMART
BUILDINGS

Big data systems are used 
to process and analyze the 
vast amounts of 
information generated by 
various sensors in the 
modern smart building. 
Their success in doing so is 
bound to drive cost savings 
and also change the way we 
work; however, widespread 
adoption is still far.

55

n 2015, the Amsterdam headquarters building of consulting firm 
Deloitte was voted the “World’s Smartest Building.”  The building, 
fittingly named “The Edge” it is an example of how the use of 
sensors, big data, and connectivity changes the way companies 
manage office buildings.

The Edge is also the greenest building in the world. The 
British rating agency BREEAM, gave it the highest sustainability score 
ever awarded: 98.4 percent. In addition, The Edge is probably the most 
connected building in the world, with 28,000 sensors; motion, light, 
temperature, humidity, and infrared sensors are laced in and around the 
building and collect, track, and analyze data.

License plate recognition (LPR) cameras recognize entering vehicles 
and direct them to vacant parking places. Work places are assigned to the 
2,500 workers based on their daily schedule in a system called “hot-desk,” 
which allocates work station (i.e., conference rooms, desks, etc.) based on 
workers needs and preferences  instead of having empty unmanned desks 
during the day when employees are in meetings or out of the office. Using 
this system, Deloitte managed to cut the number of desks in the building 
by almost half. In addition, when many people are out of the office, the 
building management can choose to close off parts of the building and 

�	Peter Dickinson, CTO, BuildingIQ
�		Doug Jacobson, Senior R&D Engineer, Crestron
�	Rob Martens, Futurist and Director of Connectivity Platforms, Allegion
�		Joe Phillips, AIA, Director of Building Industry Solutions, IBM

�� � �

save utility costs on lighting, heating, 
cooling, and cleaning. 

Sensors also tell the building 
management which areas need 
cleaning first, placing areas in use 
more during the day on the top of 
the cleaning crew’s list. At night, office 
security is managed by a small robot 
patrolling the grounds. Equipped with 
cameras, it can transmit video to a 
security control post and let human 
operators decide if an alarm is false or 
not.

“The premise of IoT is that billions 
of devices will communicate with 
each other and benefit us,” explained 
Rob Martens, Futurist and Director 
of Connectivity Platforms at Allegion 
during a speech given at ISC West in 
2015. 

“The core of IoT is ambient intelli-
gence — systems that focus on people 
and their experience,” Martens said. 
“There are several types of sensors: 
embedded sensors, context aware 
sensors (i.e., sensors that understand 
the activity and environment the 
user is in), personalized, adaptive (i.e., 
sensors that react to what happens 
in the environment), and anticipatory 
sensors, anticipating user intentions. 
The number of connected devices is 
staggering. A thoughtful combination 
of some or all these sensors gives a 
more personalized experience and this 
is the upcoming expectation of users.” 

Sensors are only one part of the 

Office buildings are prime candidates for "smart" 
building technology. 

Government buildings is another key vertical for smart buildings, as more and more attention is being 
called to environmental issues and building impact.
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solution. There is a need for sophisticated software with massive computing power 
that will deliver the efficiencies and benefits of the IoT (Internet of Things). This is where 
big data steps in. Using big data software, information can be analyzed and action can 
be taken immediately to optimize a building. In addition, with tools such as anomaly 
detection analytics, building managers can identify problems as they happen, or even 
before they happen.

A report published by Memoori titled “Big Data for Smart Buildings — Market 
Prospects 2015 to 2020,” states that the market for big data and cloud-based software 
services is still nascent and in 2014 was US$5.2 billion. The market is projected to show 
impressive growth to $9.2 billion in 2015 and at a CAGR of 33.2 percent to nearly $30 
billion by 2020.

“From our perspective, we see big data being used to drive machine learning 
applications. These advanced artificial intelligence technologies provide for a more 
dynamic and responsive building that is more ‘aware’ of the strategic goals of the 
building owner and operator. For example, it can balance and optimize different 
complex demands: plant efficiency, dynamic energy pricing, and occupant comfort. 
Furthermore, big data and machine learning allows a building to actively participate 
in future, cooperative smart grid systems which will ease the introduction of more 
renewable sources of energy whilst increasing the robustness of the underlying 
energy infrastructure,” explained Peter Dickinson, CTO 
of BuildingIQ.

As the sensors and data systems are 
established within smart buildings, 
customers will gradually realize they 
need to move beyond simple 
reporting and dashboards. 
“Despite the strategic value 
of providing real-time 
information to 
operators, the 
greatest 

opportunity that we see is in solutions 
that take the most difficult step of 
converting the data into dynamic, 
responsive ‘closed loop’ control systems,” 
said Dickinson. However, in the near to 
mid-term future, systems will still rely on 
the combination of human operators 
and machines. 

Key Verticals
Key verticals for smart buildings and 

the associated big data applications 
are large buildings where besides 
high energy consumption there is also 
care and engagement with environ-
mental issues. “These verticals could be 
hospitals, universities, owner-operated 
buildings, government buildings, and 
A-grade office buildings,” explained 
Dickinson. 

In terms of geographic markets, 
regions with high cooling loads 
as well as high, variable 

energy pricing are 

Chang Gung Memorial Hospital (CGMH), Taipei
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important. Areas where the government 
mandates energy disclosure are also 
a strong sign that a market is suitable 
for smart building technologies. “North 
America, Australia, Southeast Asia, Japan, 
China, and warmer European regions 
are key regions in this regard,” Dickinson 
added.

Doug Jacobson, Senior R&D Engineer 
at Crestron emphasized that business-
focused advantages and not just energy 
consumption are what drives solution 
adoption. “While energy savings is nice, 
it won’t typically compare favorably with 
other business-focused benefits such 
as worker productivity, or improving 
customer engagement. That is, core 
business needs usually trump energy 
savings.”

Jacobson further explained how 
different verticals have a different 
definition of what makes a building 
smart. “For example, in the hospitality 
market, energy savings in guest rooms 
and digital signage are important. 
For health care, a smart building can 
help patients speed recovery and 
provide doctors and nurses with timely 
patient information. Retailers want 
to understand how their stores are 
used and how to better engage with 

customers. And office buildings should make knowledge workers more productive. So 
the question is, how much does each market value those improvements, and how well 
can building technology serve those needs? I think it’s too early to tell if one market will 
be far ahead of the others.” 

Examples like The Edge building are astounding, but in reality are not common. 
“The manufacturers and suppliers of technical services in commercial and industrial 
buildings have been deploying web-enabled technology, smart systems and sensors, 
and integration across the different services as part of their solution for ‘smart buildings’ 
or ‘building automation systems’ (BAS) for the past 25 years,” said Allan McHale, Director 
at Memoori Business Intelligence. 

However, McHale also pointed to the fact that most have not delivered practical 
robust smart buildings due to a lack in common open platforms. “To overcome this 
massive limitation the industry is now adopting a solution, the ‘building Internet of 
Things’ (BIoT), to join all the sensors and devices from all the different services on open 
platforms,” he explained.

Currently software for improving the management in buildings is available today for the 
majority of the commercial buildings and is more cost effective than big data at this time. 
But the market trend is likely to grow further. “The ratcheting up process will start by taking 
the low-hanging fruit and in particular vertical markets and new construction projects 
where the return on investment is best. Growth is likely to accelerate further in the following 
five years as big data and cloud services increase their share of the BIoT business,” McHale 
said. “The value of the BAS hardware associated with BIoT projects in 2014 accounted for 
approximately 55 percent of the total, enablement hardware took a 13-percent share, 
network communication services 17 percent, and IoT data services secured 15 percent.” 

Case Study

Siemens Helps Taiwan Hospital Go “Platinum” Green
The trend of going green has taken hold in various vertical 

markets, including health care. To provide quality treatment 
to patients as well as a clean and pleasant health care 
environment, Chang Gung Memorial Hospital (CGMH), in the 
suburbs of Taipei, Taiwan, has introduced the green building 
concept to its Proton and Radiation Therapy Center (PRTC), 
with Siemens serving as the green building consultant.

Planned and designed by CGMH’s facility team, the PRTC, 
inaugurated in November 2015, received the Leadership in 
Energy and Environmental Design — Healthcare (LEED-HC) 
Platinum recognition, thereby becoming Asia’s first and the 
world’s second hospital with this honor.

“Siemens is honored to be designated as the general 
consultant throughout the entire LEED application and 
implementation processes. We equipped PRTC with our 
building management system to make the building’s operation 
more intelligent and energy efficient,” said Erdal Elver, 
President and CEO of Siemens Taiwan.

“We are proud to set a new milestone in the green health 
care development, as well as providing far-reaching benefits 
to Taiwan in terms of energy efficiency, carbon reduction, and 
environmental sustainability,” he added. 

In order to comply with LEED-HC, the therapy center 
includes various green features including:

Smart buildings and the associated big data applica-
tions could benefit various verticals, such as hospitals, 
niversities, government buildings, and office buildings. 
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“The limitation of the existing BAS remains one system, one building at a time, 
requiring manual examination and action via the BAS. In addition, the BAS is not 
intended to be a data solution where analytics is an integral part of the equipment,” 
explained Joe Phillips, AIA, Director of Building Industry Solutions at IBM. 

IoT and big data engagements will enable the automation of BAS, creating the 
next generation of building automation systems, which will accept feedback and 
provide deeper system diagnosis through analytics of the data it produces or holds. 
This changes how we manage operations. For example, we can shift from calendar-
based maintenance to monitoring-based commissioning. This has been shown to 
reduce work hours on monitored systems by 50 percent. As a result, resources are freed 
to address the backlog of all the deferred maintenance issues that accumulated and 
compromise building performance and condition,” he said.

Future challenges
According to Phillips, the single 

biggest challenge to the adoption of 
smart building solutions is the ability to 
do something of value with the data. 
“Sensors are no longer a limitation. There 
is an unprecedented explosion in the 
volume, variety, velocity, and veracity of 
data. We have found that sensors are an 
asset we can utilize.” 

“What is frequently missing is a bridge 
between facility management and the 
data science of IT. Similarly, there is not full 
awareness that facilities can be the source 
of data that is of value to enterprise 
management. The assumption is that 
buildings are a cost center and all that is 
available is meter data to identify utility 
costs. Management does not know to 
expect more,” Phillips added.

BuildingIQ’s Dickinson points to 
three major challenges influencing the 
adoption of big data in smart buildings: 
network integration, numerous offerings, 
and customer education.

IT departments are increasingly 
taking responsibility for controls and 
energy management networks. While 
this has improved the quality of IT 
infrastructure within the building, there 
has been a corresponding increase in the 
complexity and requirements for third 
parties looking to utilize the network. 
For each building these requirements 

•  Heat-resistance: The energy-saving low-E double-layer glass 
is used for all external windows, and heat-resistant layers are 
added to the inside of the wall.

•  Air-conditioning and energy consumption control: An 
intelligent integrated system is installed in order to control 
the distribution and transmission of energy, enhancing the 
operational efficiency of the chillers, ice storage systems, 
low pollution coolants, cool-heat-exchangers, and heat pump 
systems.

•  Lighting design: Two-way lighting control systems are 
adopted with automatic on-off functions. The number of lamps 

is reduced to allow more natural lighting and avoid excessive 
indirect lighting.

•  Renewable energy: Solar panels and wind turbines are used 
for renewable energy generation.

•  Waste recycling and reuse: Around 98 percent of CGMH 
PRTC’s construction waste was recycled.

•  Green materials for construction: Most of the building 
materials are made from recycled/reused materials with low 
dissipation, formaldehyde-free, and non-toxic characteristics.

•  Environment protection: Half of the CGMH PRTC building site 
is covered with plants and roof gardens. Carpool and hybrid 

Health care facitilities such as hospitals could greatly benefit from smart building 
technology, even helping with patient recovery.
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can vary widely and without standard-
ization the integration of systems is still 
problematic. In addition, there are now 
numerous solutions catering to clients 
looking to purchase or develop a system 
to create their smart building.  Each 
of these solutions can be extremely 
complex and the subtle differences in 
value proposition, risk/return profile, and 
features can result in a complex, time 
consuming purchasing process.

In addition, customer awareness is 
still low.  Although large numbers of 
customers are deeply engaged in the 
development of their smart building and 
improving its efficiency, there is still a 
major share of customers who have not 
considered the opportunities available 
to them. This can be due to competing 
priorities, limited budget, or simply limited 
interest.  

combining big Data anD security systems
Apart from the problems mentioned above, there is still a big “cultural” gap 

where security systems are concerned. Security systems such as access control, 
video, LPR, etc., generate mass amounts of information that can be analyzed by 
big data systems. However, a gap exists between CIOs in charge of the IT aspects 
of the company and the security or facility manager.

 “These systems are often specified by someone who is not responsible for 
making the building ‘smart.’ Instead they are responsible for their particular 
functional ‘silo.’ Perhaps a vague statement about integration is included in the 
specification, but no clear purpose for that integration has been called out,” 
explained Jacobson. “The end result is that bids are evaluated mainly on cost 
and core security features, not on integration capabilities. Once installed, these 
systems, while technically capable of talking to other products, will present such 
a barrier to the integrators that owners often give up and move on.”

“The challenge is how to effectively connect CIOs and security managers. How 
to explain technology to physical security experts and how to explain security to 
CIOs,” explained Martens. He further pointed to the crucial role security consul-
tants and systems integrators will play as mediators between CIOs and security 
managers in introducing the IoT and big data.

Applied properly, Martens likened the IoT to a symphony, “combining all the 
instruments to make beautiful music. When you plan your symphony well, you 
create a better experience.” The growth and evolution of big data applications 
will bring a greater understanding of the space, however complete adoption of 
these solutions requires a long runway. The key element lies in showing clear-cut 
and well defined return on investment for the building managers in addition to 
the enhanced consumer experience.

Managerial buy-in is also crucial. “Building integration needs to be pushed from 
the top down by the owner or the owner’s representative. Only with someone 
having enough authority and the will to make it happen can smart buildings 
become a reality,” said Jacobson.

There is still a long way to go before we all work in buildings like The Edge. 
However, the seeds of disruption have already been planted; it is now a question 
of time before we see similar concepts in our day-to-day lives. 

cars are highly encouraged.
The therapy center was opened amid calls for making 

hospitals greener and more environmental-friendly. This is 
especially the case in Europe and North America. In Asia, Elver 
acknowledged that spending more money on the hospital’s 
environmental features still makes health care operators 
hesitant.

But in the end, Elver cited the need for a mindset change, 
asking health care professionals to look at the benefits that 
can help hospitals save even more in the long term. CGMH, for 
example, invested nearly US$160 million to build PRTC. But it 

is now 42 percent more energy efficient than regular buildings. 
Every year, PRTC saves 2 million kilowatt hours of electricity 
consumption and reduces 1,224 metric tons of carbon dioxide 
emissions. In addition, the waste water recycling and reclaimed 
water system reduce water consumption by 61 percent, or 
18,750 tons of water annually.

“It’s one of our jobs to talk about long-term consideration, 
lifecycle cost, and many other aspects,” Elver said. “You might 
invest more in the building in the beginning, but you’ll save over 
the lifetime. This is something that we have to keep telling, and 
this is also somehow linked to the mindset change.”

Although large numbers 
of customers are deeply 
engaged in the development 
of their smart building and 
improving its efficiency, 
there is still a major share 
of customers who have not 
considered the opportunities 
avaliable to them.
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