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ABSTRACT
This paper is for the Energy Informatics seminar and gives
a brief overview of the research topic. It explains the current problems in nursing homes and provides a literature
review on the previous work done on this subject. Further,
it describes the collection and the statistical methods used.
This paper also provides an insight into the world of social
robotics that has taken human-machine interaction to the
next level. Finally, a discussion on the various techniques
used and possible future scenarios are explored.
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1.

INTRODUCTION

In today’s world, buildings are complex combinations of
structures, systems, and technologies. But, today the owners of the building are looking outside the conned zones of
four walls and also considering the impact on electrical grids
and global environment due to the constructions of their
building. The system is made productive at a lower cost
and with less environmental impact over the building lifecycle due to the advent of smart buildings. This seminar paper
discusses the various ways in which such smart buildings can
help in patient care in nursing homes and other healthcare
centres.

1.1

Current Problems

Figure 1: A typical nursing facility
Let us start this section with a rhetorical question, does
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the above scenario in Figure 1 [5] look intimidating? Without a doubt! The current problems in nursing homes and
patient care involves aged people being forced to live in such
an environment of a nursing home surrounded by intimidating equipments 24*7. Aged people are unable to live alone
independently due to Mobility and cognitive impairments
that lead to functional decline [37]. Because of this reason,
older adults are forced to seek medical attention in institutions that incurs a lot of cost and undue expenses. Most
techniques that are available today are mainly demonstrations of the possibilities that technology can provide. These
systems are not customized specifically for aged users, considering their needs and demands. So, instead of giving an
all-inclusive information about daily activities, they provide
graphs and charts that depict only numeric information. We
pay millions on health care although the quality of elderly
care at nursing homes are pitiful. It is pretty ironic but a
fact that in many cases, the maximum spending in a person’s lifetime occurs in his deathbed. According to a recent
review in a journal called Health Affairs, a person, makes
almost 25% of his entire Medicare spending during his last
years of life [17].
Moreover, there are multiple nursing homes that fail to
meet accreditation standard. This means, these nursing
homes do not meet the basic requirement such as, safety,
nutrition and hydration. There are also issues of inadequate
staffing. Staffing shortages has been a consistent problem in
many such nursing homes across the globe. With the exception of nurses who are properly trained, the usual entry-level
barrier for nursing home staffs are pretty low and so is their
salaries. There are many workers with almost no training
who earn just about the minimum wage [30]. The situation
worsens because of the fact that the current staffing shortage
is expected to accelerate in future and this scenario of lack
of nurses will pose as a critical healthcare issue. This scenario of the decrease in the number of registered nurses will
occur because the older nurses will retire and fewer students
will enter the baccalaureate nursing program. A a result, it
is expected that by 2020, the workforce of registered nurses
will fall down by 20% below projected requirements and this
is already quite alarming [44].
On a more personal level from the perspective of a patient, an aged patient goes through various emotional and
physical stress when he is forced to move to the uncomfortable environment of a nursing home. The thought of being
surrounded by dreadful equipments all the time is itself intimidating. The sudden change in social contacts, the feeling
of not being at home or not having no place to call home, the

change in social status to the extent of losing the identity
the person had before is itself quite mentally stressful. Not
only this, the whole experience of being in a nursing home,
brings with it a fight for autonomy. The whole adverse scenario of being imposed upon, of doing things against their
decision or will is difficult and taxing. It seems very much
compulsive and demeaning. Lack of communication with
family members and losing touch with the society further
worsens the mental state of these aged patients [45].

1.2

or 12.2% were over the age of sixty-five, out of an estimated
total US population of 301.6 million. The percentage of
the population aged 65 or more is expected to continually
increase between 2000 and 2050. By 2030, there will be
twice the number of aged population (65 years or more) as
in 2000, which will be 71.5 million in number and by 2050,
the figure will further increase to 86.7 million, as depicted
in the Figure 3 [26].

Demographic Data

It is important to take a quick look at the demographic
changes that has shifted health care needs and purposes over
the last few decades. An analysis of the past demographic
and socio-economic trends will help us in better estimating
the future size of the older population and their characteristics. It will also help us in forecasting the service demands
and estimating how far those demands can be met. Increased life-term among the older population in both emerging and developed nations are driving up the health care demands. There has also been an increase in the frequency of
the female population in the labour and job market as well
as a decrease in the size of a typical family. Because of this
reason, the number of potential caregivers in a personal and
informal way. Therefore, there is a rise in the competition
among retirement facilities, home health care agencies and
other such health care providers in delivering the kind of
informal and personal care that were earlier only possible at
the comforts of home and in the presence of near ones [43].

Figure 2: Percentage of aging population in the
world during 1950 and 2050
As depicted in Figure 2, the population of elderlies in
percentage is 7.6% currently and it is projected to rise as
high as 16.2% in 2050, as stated by United Nations [47].
According to the United Nations, by 2025, the population of
the world is expected to increase by one billion people. Out
of these one billion people, the number of population that
will be aged 65 years or more, will be around 300 million.
This is because there is a continuous rise in longevity and life
expectancy around the globe. In United States alone, the
aged population of the country, i.e. people aged 65 years
or older, increased significantly, during the 20th century.
The US Administration on Aging (AoA) stated that the
population of senior citizens increased from 3.1 million in
1990 to 36.8 million in 2005 [24]. In the press release “Older
Americans Month: May 2007”, it was reported by the US
Census Bureau that, in the year 2007, around 36.8 million

Figure 3: Population aged 65 and over in US, selected years, 2000-50
This rapidly increasing senior population is driving the
need for more healthcare resources. This might result in an
ill-equipped and reduced workforce in the field of healthcare
and might not be sufficient to meet the major shift in the
demand of such services [2].
However, it is not just the major shift in the senior population that is creating a drastic change of demand in the
healthcare sector. There are a few other factors to be considered as well. According to Ensocare, which is a consumerfocused resource for families and patients who are researching post-acute care option, changes in population based on
racial diversity also plays a significant role in contributing
to varied socio-economic concerns. These concerns include
a particular group or ethnic tribe having less accessibility to
health services for specific diseases. For example, African
Americans are more prone to develop diabetes and higher
maternal mortality than the white population, as reported
by Ensocare. Besides these, cultural diversity and diversity
on the basis of religion also affect provision of health care.
For example, there are certain tribes or cultures are more
used to taking traditional medicine and other alternative
cures which might create a harmful effect when combined
with traditional medicine [41]. The demographic changes
are also not expected to be evenly distributed worldwide.
There will be more concentration of growth in certain parts
of the world. While there is a continual shrink in the population of Europe, Africa’s population is expected to double
by 2050.

2.

LITERATURE REVIEW

This section discusses about the details of smart nursing
homes along with its pros and cons based on the detailed
analysis and review of various journal and scientific papers.

2.1

Solution: Smart Nursing Homes

A noble initiative to allow the elderlies to avoid the intimidating atmosphere of a typical nursing home might well be

achievable and these elderlies might one day get help from
an improbable source: the homes themselves.
In order to address the issues related to the desire of an independent living, academic and corporate researchers have
come up with ideas of remote and customized monitoring
using sensors and other devices to enable early detection of
degrading health conditions, including keeping a constant
check on the changes in activity levels, sleep or an abnormal
change in one’s typical routine. This involves developing
systems that can be installed inside the patient’s house to
monitor his health conditions and at the same time, provide an unobtrusive and discreet form of medical aid. These
systems are called ‘smart systems’ and the homes that are
equipped with such technologies are, therefore, called ‘smart
homes’.
Sensors are everywhere. In our day-to-day lives, sensorenabled smartphones have made our lives super easy. Sensorenabled traffic lights, home-automation, fitness tracker, infant monitor, sensor-enabled car parking, pollution level monitor, environmental condition monitor, sensors are all around
us providing us smart, connected and intelligent systems
thereby, simplifying our lives. The scope and span of possible uses of sensors have multiplied with the increase in the
world of sensor-based technologies that can now cater to a
broad array of functions. This concept of building smart
homes can very well be extended as a potential long-term
care options for the elderlies. As life expectancy of senior
citizens continue to increase, long-term care options for the
elderlies should be made more convenient, affordable and
easy and sensor-based technologies look like a promising option for the future of smart homes.
Sensor-based devices can go a long way in detecting the
health status of an aged person. There are, for example,
inexpensive sensors available in the market that can detect vibrations and sound which, in turn, can act as a fallmonitoring system by analysing any changes in the pace
and regular pattern whenever the patient climbs up stairs or
move in between the rooms. If there is any sudden change
in pattern, the sensors would detect it and send the information to a computer or an app in a smartphone so that
friends and family can be alerted. Memory lapse is a very
common problem among the aged generation. There can be
many simple sensor-based devices that can help such people
remind about things that they would not otherwise. This
might include having reminders for names of people or objects or may be documenting different tasks using a small
camera. For example, turning off the stove after cooking
or taking medications at the right time, eating or drinking
properly, etc. Figure 4 [35] depicts a simple overview of
what sensor equipped homes can contribute in facilitating
independent living for the elderlies. The descriptive detail
of the picture is as follows 1. A sensor based device informing a patient about the
condition of a specific issue say, “This mole has changed.
You should consult your doctor.”
2. A smart device can inform the elderly patient to remind him which medicine to take.
Patient: “I forgot to what pill to take!”
Smart device: “Your blood pressure is ok, take 1 diuretic.”

Figure 4:
A simple overview of what sensor
equipped homes can do in order to facilitate independent living for the elderlies
3. A smartphone app indicating the seriousness of a wound.
Smart Device: “Excuse me, your cut may be infected.
Please check the advisor for details.”
4. Patient-controlled data release which is sent to the
physician’s offices or to the nurses, caregivers or directly to medical databases.
5. A detailed medical info or instructions are returned
back as a response to the patient data.
Smart homes are an interconnected communication network where the interconnection method can be classified into
three distinct types [47]:
• Wire: Devices are connected through wiring system
such as optical fibre, cable and power line and then
directly into the main power supply.
• Wireless: This involves use of infrared and radio frequency as used in Bluetooth, ZigBee and Wi-fi.
• Both wire and wireless: These kind of devices use home
electrical wiring and at the same time overcomes the
limitations of wired technology by using RF technology.
For monitoring health status of a person, application of
wireless sensor networks has garnered a lot of interest from
all across the world in the recent days. Figure 5 shows one
such simple sensor network in healthcare applications [38].

2.2

Goals and Advantages

The market for such devices are expected to increase across
the globe. In order to summarize the need for sensor-based
technologies we are hereby listing some of the advantages,
goals and purposes of a smart nursing home.
• Smart Home applications use sensors and other telecommunication features to facilitate control and automation of home appliances. These can then be monitored

care systems. It is absolutely essential to facilitate effective and quick data processing and communication. Various emergency situations will require a quick response time, proper synchronization, time-stamping and event-ordering.
– Reliability and robustness - It is of utmost
importance to ensure that the data provided by
these sensor devices are reliable enough since the
entire treatment will be based on these data. An
individual’s life depends on it. So, these devices
yield high-confidence data. Devices should also
be robust enough since the maintenance of the
system will not be in a controlled environment.
– New node architecture - There might be a necessity of new and modular node architectures for
the integration of various kinds of sensors, RFID
tags and back-channel long-haul networks.
– Patient and object-tracking - here can be three
levels of tracking possible:
Symbolic - Room 136 or X-ray Lab.
Geographical - Locational coordinates of a patient
in the living campus.
Relational/associational - Dr. X is current with
patient Y.
However, with the presence of family members or
if the patient leaves the range of the home network, the situation might get a bit complicated.

Figure 5: Typical architecture of Wireless sensor
networks in healthcare applications

remotely with a user interface interacting with smartphones or tablets or a web interface.
• Sensor-enabled homes or Smart Nursing Homes helps
in identifying, recognising and analyzing motion and
behavioral patterns and based on those analyses they
report cognitive degeneration or other types of illness
to physicians.

– Multi-tiered data management - Data mining can be performed at multiple levels. Data can
also be aggregated and combined at multiple levels. These levels might include simple on-body
filtering, history compression in network storage
nodes and cross-correlation. Data is stored in embedded real-time databases and providers are allowed to query from them.

• The number of smart home products are rapidly growing and is easily managed via a single iOS or Android
app because they strive upon syncing devices with sensors.

– Data privacy - Patient data is sensitive and the
ownership factor is always unclear. There should
not be any ‘leak’ of information. During emergency scenarios, data must be readily available
but access to the data must have a non-repudiable
trail, so that any kind of intervention or abuses
can be detected.

• Such devices make life comfortable, secure, energyefficient and convenient at all times.
• They enhance safety and monitor health conditions using sensors and other devices.
• It is an unobtrusive form of monitoring helping older
adults reduce their fear of being surrounded by complex equipments at home.

– Role-based access control and delegation Access privileges can be delegated from the doctors to other doctors or nurses. There are also
different access privileges for different people. For
example, a patient might have only read access
and not write access. This prevents fraudulent
activities.

• Typical characteristics include [48]:
– Interoperability - The communication among
various devices may use different types of protocol and engage multiple bands. This will happen
due to the heterogeneity of the system. Because
of this, the smart home network must provide interoperability of middleware in between disparate
devices and also at the same time, support implants and outside controllers. There should be
proper and uniquely defined relationships among
devices.
– Real-time data retrieval and analysis - Compared to other studies, the rate of data collection
will be higher in these type of sensor based home

2.3

Cost-effective System

No innovation is successful unless it is affordable to the
common masses. It is important to consider the cost factor
while using sensor-based devices and enabling use of sensor
devices in smart homes. As the number of senior population
continue to rise, there is an urgent need for long-term care
options for the elderlies which is affordable, accessible and
responsive to one’s needs. Such sensor technologies look
like a promising option. These sensor technologies reduce
human labour cost from 24*7 monitoring and increases efficiency. How expensive is the smart home solution? Is it

at all affordable? We will answer such questions based on a
statistical analysis of data.
According to a survey by MetLife in 2012 [6], in normal
health care system, the cost incurred in a private nursing
home is $248 on a daily basis or more than $90,500 per year.
A semi-private room costs $222 daily or higher than $81,000
annually. Genworth Financial provided a report that showed
that the cost incurred for long-term care have been seen
rising since 2008 at a 4.5% annual growth rate [3].
In comparison to this, in a smart health care system, it has
been observed that, in comparison with the high-cost longterm care system that is received in private nursing homes,
the sensor-enabled smart nursing homes are way more affordable. Estimates by experts suggest that it is possible
to for states to save $9 million on an average per day costs
related to healthcare by enabling just 10% of the older population to remain in their home [46]. It has also been observed
that, refitting a smart nursing home would cost $2,500 excluding the cost due to monitoring and analyses of data.
This is a fair amount when compared to that of the private
and traditional ones.

2.4

Real Life Projects and Applications

Worldwide, several pilot projects have explored smart home
technologies for the elderly. A lot of research is taking place
in the area of wireless healthcare systems. Many government
agencies and other private organizations have undertaken
these projects and they cover many divisions of healthcare,
for example, monitoring elderly people, stress monitoring,
ECG monitoring, glucose level monitoring, cancer detection
and so on. Some of the major projects both indoor and
outdoor, are mentioned here [22] [13].
• TigerPlace: This project started in the year 2004
and is based in Columbia, Missouri. The uniqueness
of this project is that it is based on the Aging in Place
model, which means that it offers a number of different types of services that are needed while a person
is growing old and not when he is already sick and in
need of medical attention. This facility keeps providing ongoing assessments on the status of the health of
elderlies and therefore, helps them to maintain their
health status for a longer period of time. It is more
of a preventive treatment than a reactive one. In this
way, it helps in recognition of illnesses at an earlier
stage so that it can be cured easily and with less expenditure and thereby, promote good health among
the residents. This project helps in avoiding debilitating hospitalizations and relocations and at the same
time reducing medical expenses.
• SmartBo Project: This project is in Sweden and
is specifically for older adults with mobility and cognitive impairments. It includes a ground floor apartment with 2 rooms having technologies to help senior
citizens with developmental disabilities and dementia.
The sensors and devices used in this particular setup
helps in controlling lighting in the room, doors and
windows, locks, electrical power, stove, water outlets
as well as tangible signaling devices, Braille displays
and speech synthesizers [23].
• PROSAFE Project: This project from France specifically aims towards patients suffering from Alzheimer’s

disease. The experimental room is designed and setup
in such a way so that it can accommodate and cater
to the needs of Alzheimer’s patients. It consists of
having infrared motion sensors connected to a wireless
network, that can identify abnormal behaviour. Such
abnormal behaviour might be attributed to some accidents or other such mishaps. This project also helps
in collecting representative data on the diurnal and
nocturnal activities of the patient [19].
• The Hospital Without Walls Project: This is a
home-telecare project in Australia. This project involves the use of wearable sensors. The patients are
made to wear some wearable sensor devices that can
measure heart rate and can detect body movement.
This project is basically a wireless fall-monitoring system that can detect if there is a sudden change in the
pace of movement of the patient due to physical disbalance or if there is any sudden change in heart rate due
to some minor accidents. Finally, this data is recorded
from several sensors and uploaded to a remote assessment center from a computer system installed at home
[50].
• Aware Home: This project is developed by Georgia
Tech in the US. This home was developed with 2 identical floors. It allowed a full-time resident or a research
student to live on one floor and then demonstrate prototypes of new assistive technologies and perform other
research on the other floor [29].
• MobiHealth: This project is funded by the European Commission. It is a mobile healthcare project
that enables patients of older generation to be completely mobile. At the same time, it facilitates health
monitoring on a continual basis with the utilization of
GPRS and UMTS networks [4].
• Ubimon: It is a project undertaken by the Department of Computing of Imperial College, London. This
project aims at addressing the issues concerned with
using wearable and implantable sensors for health monitoring purposes. This project primarily focuses on
two distinct areas of health issues. Patients with arrhythmic diseases are considered and treated upon and
treatment is also extended to patients who had surgery
before and need follow-ups and monitoring with respect to post-operative care [39].
• CodeBlue: This is a research project from Harvard
University, US. This handles and manages a disaster
response setting by integrating various sensor nodes
and wireless devices into it. A wide range of wireless
devices can be used in this setting and the project is
designed in such a way that it can work across a diverse
range of network densities [32].

2.5

Real Life Products and Applications

• HealthGear: It is a product of Microsoft research.
See Figure 6 [40]. This device is primarily focused on
monitoring and analyzing physiological signals. It is a
wearable device that can give real-time health related
information. It consists of a set of physiological sensors. These sensors are connected to a cell phone via
Bluetooth [40].

Figure 6: HealthGear Hardware
• eWatch: This is again a wearable sensor that looks
like a wrist watch. See Figure 7 [33]. Because of
its simple form, it is pretty much acceptable socially,
vastly available and viewable instantly. It is a notification system that is capable of notifying about tangible
and audio-visual data every time it senses and records
light, motion, temperature and sound [33].

Figure 7: eWatch with housing

Figure 8: a) Vital Jacket prototype b) Sports commercial version
and then can remotely monitor if the patient has complied to the scheduled program. The moment when
it’s pill time, the dispenser flashes (i.e. unlocks). If
the medicine is not taken, then it starts to beep. Even
if this doesn’t work or help, then a pre-recorded voice
from the caregiver will help in reminding the patient to
take the medicine. Even after this, if the patient does
not take it, then he/she gets a call from the caregiver
who might be a family member, who, in turn, again
gets an email, text or call [16].

Figure 9: MedMinder: The only pill dispenser with
their own built-in cellular connections! No need for
phone line or internet!

• The Vital Jacket: This device helps in monitoring
electrocardiogram (ECG) waves and heart rate. See
Figure 8 [20]. The data can be used for different fitness
appliances and medical applications. It is basically in
the form of an intelligent wearable garment. The data
retrieved can be send to a PDA via Bluetooth and can
then be stored in a memory card [20].

• Philips Lifeline With AutoAlert: This is a personal help button that can perform fall monitoring.
See Figure 10 [42]. It is worn around the neck or wrist.
There is a base station that is installed into the wall.
The button sensors are connected to the base station
wirelessly. It is capable of distinguishing between fall
and other movement. If there is a fall, the sensor will
sense it and send the data to the response center [28].

• MedMinder: This is a medical pill dispenser. See
Figure 9 [34]. It can have two types. One is locked
until the time for medication comes. The other one
is unlocked. A medicine tray, that goes into the device, is filled with medicine by the caregiver. The caregiver then remotely logs into the web and schedules it

• GrandCare Systems: This is a multipurpose system
that can keep a track on the daily activities of the patient. See Figure 11 [25]. It can monitor various medical activities i.e. measuring the glucose amount, blood
pressure, weight and oxygen concentration. This system can also display various diet charts, exercise rou-

Figure 10: Philips Lifeline
tines, etc. This system comes with a built-in interactive touch screen that lets the patient watch videos, or
view photos for recreational purposes. Playing games
and video chatting is also possible through it [15].

Figure 12:
minder

Reminder Rosie:

Personal Voice Re-

will look into some of the issues pertaining to smart home
systems in the next section.
In order to increase its social acceptability, there are numerous factors that need to be considered while choosing
a communication technology specific to a selected medical
context for remote monitoring. According to a report [35],
Networking Health: Protecting Electronic Health Information, there are five basic factors that are required to be considered as follows • Bandwidth - Rate at which information is transmitted through a network. Based on the amount of data
that needs to be transmitted and the time required for
the transmission, it is determined, how much bandwidth a particular application will demand. Based on
the sensitivity and criticality of the medical data that
is being transferred, it is necessary to determine the
right bandwidth.

Figure 11: GrandCare System
• Reminder Rosie: This one is a voice-activated reminder clock that reminds a patient to do a certain
task at a certain time, say taking a medicine. See Figure 12 [7]. It can also be used for other purposes like
feeding the cat, taking the dog out for a walk. A family
member programs it with his own voice message and
then once the medicine is taken the patient can touch
it to turn it off [14].

2.6

Acceptance in Society

The acceptance of sensor-based systems depend on many
factors. In spite of the many advantages that the presence
of a smart nursing home can provide, there are some issues
attached with it. The senior members of our society, being
from a previous generation, are already uncomfortable with
the relentless automation of the entire world around them.
It will, therefore, be difficult for them to accept invasion of
technology in almost every aspect of their lives. However, it
is hoped that the comfort of living in their own homes will
definitely help them to overcome the intrusiveness of the
monitoring technologies required to make it possible. We

• Latency - Time required to transmit data across the
network or the delay in between the sender transmitting a message and the receiver receiving it. It can
be either synchronous or asynchronous. Based on the
type of transmission, the latency has to be determined.
• Availability - This indicates the continuous availability of network. It is very important to ensure that the
network is available on a continual basis when it comes
to recording medical data and monitoring health of a
patient, especially during emergency scenarios. This is
a matter of life and death.
• Security - Security is measured in terms of three factors, Availability, confidentiality and Integrity. It is
of utmost importance to keep sensitive and critical
medical data of patients as secure and confidential as
possible. There shouldn’t be any unauthorized access
to PMR (Patient’s Medical Record). Maintaining integrity of data ensures prevention of malicious or accidental modification of personal data. If there is a
threat to the reliability of the available data, then this
might lead to incorrect treatment and can be fatal.

• Ubiquity - It basically deals with two things, the geographical location and participants of the setup who
are available to access the network.
If all the above factors are taken into consideration in
making a more reliable and secure system, then people
will develop more confidence on such technological assistance and eventually accept it more easily into their
day-to-day lives.

2.7

Issues related to Smart Home Systems

• There is a fear of replacement of human assistance by
technology. A fear that such artificial tools can substitute more personal forms of care and communication.

a social robot. More specifically, this is a nursing home
robot. In contrast to a regular industry robot, A social
robot has a humanoid appearance and furthermore can be
described metaphorical with the sentence: breathing life into
machines. This sentence means, that the properties, which
such a nursing home robot should have, is the ability to communicate with the humans not only via speech but also via
gestures.
When talking about these robots, we have certain specific
requirements for these robots, in order to help in effectively
improving the quality of life of the elderly. We differ between
two different types of requirements, the one is called the
functional ability and the other is the conversational ability:
Figure 13 [8] shows the most wanted functions for a nursing care robot:

• The senior members might refuse to wear wearable devices all the times. This might be an extra intrusion
and burden in their life.
• Our previous generation was not so technology-friendly
and therefore, the elders might have a sense of aversion
from technologies as in case of technophobes.
• There might a possible privacy violation as a direct
result from the use of cameras.
• A concern about transfer of personal information to
third parties might also make the users uncomfortable.
• Issues of false alarms: It is an inevitable truth that no
matter how far technologies go ahead in this world of
technological boom, it can never really replace human
intelligence and care.
• Cyber security of medical devices. Probable security
vulnerability in insulin pumps which hackers can exploit to overdose a diabetic patient or hacking attacks
on pacemakers. This can spell catastrophe for a patient.
• Machines are ultimately mechanical stuffs with a limited lifespan and it can never full-proof, thereby, giving
the occupants a false sense of security and it can be
misleading.
• The smart systems might remove choice and control
from the users as they start relying on automation.
Moreover, the residents might become completely dependent on automated reminders and no longer perform simple tasks without their assistance.
• The sensor-based devices might also not be very userfriendly to them considering the fact that the elder
generation is not very tech-savvy.

2.8

Social Robotics at Nursing Homes

Besides all this sensor based techniques in smart nursing home, we think there is another topic, which plays a
big role for smart elderly care. This topic is nursing home
robots which are robots, which should support the staff in
the nursing home in order to make the work easier or even
take a lot of exhausting work off the nursing home working
personnel.
As the title suggests, this paper “Functions of A Caring Robot in Nursing” [27] describes the requirements of
a nursing robot and the difference between a robot and

Figure 13: Requirements for a nursing care robot
As it can seen in the Figure 13, the functional ability for
a carebot should be summarized as simplifying the daily
routine of the elderly. The first three functions, mobility assistance, excretion disposal and monitoring, serve the people
directly, so that they are not dependent to a personal caregiver.
The other two function, the lifting and bathing assistance
are done normally by the nursing home personnel, with the
goal, that a nursing home robot should effectively support
them, and so simplify or even take over the task of the staff.
The other function the conversational ability, can be described in the following Figure:
Figure 14 shows a model, how a framework for nursing
robot could look like. This model is defined as the caring
theory. The first point in the circle of the model is, how
a robot should know people, it is said that it should be
“through the lens of nursing as caring”, this means that the
treatment should be in accordance with the principles of the
caring theory. Two questions are important in this model:
“What is person?” and “Who is person?”. On the one hand,
these questions are the basis of information, when a nurse
should call for a robot and also the other way around, on
the other hand the two questions lay the foundations for the
multiple or different manner of knowing, just e.g. ethical or
personal. Finally the authors of this paper, described that
a nursing robot should be able to have and use the the five
senses (Smell, Taste, Sight, Hearing, Touch), in this example the tongue has no use. Additionally, the carebot should
be able to hold a conversation, in the sense of receiving instructions and differ for example in the speed of talking,

Figure 14: A framework for nursing [27]
Figure 15: The robot cat NeCoRo with the description of its sensors [31]
depending if it is holding a conversation with a child, an
adult or an elderly.[27]
In this paper we introduce three different types of these,
sometimes also called “carebots”: at first we introduce the
concept of RobotPets, secondly we put attention to the assistant nursing robot and thirdly we present the telepresence
robot and all their fields of applications in smart nursing
homes.
As the goal of the robo pets is to gain confidentiality and
affection of the elderly, there exists a lot of different types of
these. There are, for example, some kind of different robotpets: we decide to focus either on the Robotic cat NeCoRo
[31] or the most famous one, the baby seal called Paro. We
decide to choose Paro due its fame, just a cameo appeareance
in The Simpsons as you can see in figure 16 [11] . Afterwards
we make a small excursion into their field of application,
which is namely the so called robotherapy.

2.9

Figure 16: The robot paro in a guest appearance in
the very known TV series The Simpsons

A robotic pet Paro

Paro, a robopet, whose look is recreated after a baby harp
seal was a subject matter from different researches, just as
this paper: “An interactive robot in a nursing home: Preliminary remarks” [49]
In the figure 15 is the robotic cat NeCoRo, which shows
similarities to the baby seal robot Paro. You can recognize
some input sensors, just as several touch sensors, a sight
sensor, a sound sensor and also some actuator in order to
play sounds, to walk or moving the tail.
Figure 17: The robot paro with an elderly
Figure 17 [12] shows how the robot pet Paro is performing
in a group of elderly.
The main focus on this research is, to examine the relationship between the social robot Paro and persons, based
on testing it in two nursing homes. In their introduction the
technical specifications of Paro is described: Paro has next
to two microphones, ten tactile sensors, two light sensors, a
posture sensor and eight actuators, with those it can imitate
the behavior of a pet. Its software can simulate three different behavior: proactive, reactive and physiological. While
the reactive behavior means, that paro is reaction to some
kind of stimuli, just as caress, and proactive means that its

behavior should be surprising, which is based on having internal patterns. An example for physiological behavior is,
that paro also fall asleep. Finally in the introduction, former
experiments with paro are mentioned, with the result, that
the reaction to paro depends on, age, gender, if the person
likes pet and also on the culture.
Then the authors give an example about social robotics,
where they list other examples of these robots. These are
robotic cat Tama, its appearance is like a plush toy and its
special thing is, that it has a connection to the health care

service center of its owner and so it is possible to send messages through this robot. Another example they mention, is
a nursebot named Pearl, with which you can among other
things, directly communicate with your closest confidants.
Also, they introduce a robotic dog AIBO and Wandakum,
a robot which looks like a koala and their use in other researches.
The benefits, they found in these animal robots, are that
these robopets produce no allergic reaction and the effort
for feeding and caring in contrast to real pets is not given.
Finally it is referred to former researches just as how a robo
pet can improve the life of an elderly and if it can generate
the same benefits like real pets. In the next chapter, they
examine a nursing home in the eyes of HRI (Human-robot interaction) researchers, the issues are, that not enough space
and too few caregivers in nursing home can hinder the use of
robotics, because you need also staff for maintenance of this
pet; these task are in the example of paro: storing, cleaning,
recharging and turning the on and off. As the authors see
that the personnel in their inspected nursing homes are overworked, they decided to do the experiment not in a nursing
home, but in a focus group like doing interview.
The test setup with paro they use in order to collect the
data is as follows: three elderly sitting on a table, was observed by experimenter and a caregiver; the interaction duration was nearly 20 minutes, and they video the sessions.
Finally the test persons were interviewed about the reactions. They used paro in the experiments with three different states: in one paro was turned on, the second paro was
turned off and the third was having no object given.
Then they presented the early results of the experiments,
first with paro on: their observation showed that the reactions of the testing persons is quite surprising after they
touched paro about its reaction. The reactions were categorized into four classes respectively modalities: Engagement/Withdrawal: While two thirds of the 18 test person
had no inhibition to play with Paro and had a curiosity
acting towards Paro, the rest refused to interact with Paro
due the reason to be too old for playing with a toy, having
no connections to animals or some person because of their
mental status they ignored Paro.
Sharing and affection: the observation in the focus group
was that the engaging persons shared paro, talked to it like
it was a real animal and caressed it.
The results of the discovery were quite interesting: the
test person asked curious questions about paro, just like
“can it swim?” or “does it eat?” Other subjects tried to
ask questions directly to Paro or thought it had emotions or
some were afraid it could bite.
Repeating the experiment with Paro turned off, the observations were that due to the missing action of Paro lead
to a inactivity among the people.
The third part of the experiment was the absence of Paro:
There were some similarities observed between the paro on
setting, but instead of paro, the focus was on the observer
of the test persons, they spoke and showed interest on this
experimenter just like on paro.[49]
In this paper we see, how difficult it is, to find the right test
environment, a representative focus group and thus, finding
a suitable nursing home conducting experiments is not a
simple procedure.
Another paper “Ethical implications of using the paro
robot with a focus on dementia patient care” [18] occupies

with an ethical view using a robot pet for patient care.
First of all, the authors describe intention to use technology in the field of medicine, where they focus using the robot
Paro for elderly with dementia and from this the ethical implications. The function, to correspond with the environment and its internal structure are explained. Furthermore
they claim, that Paro is categorized by the U.S. Food and
Drug Administration as a Class 2 medical device, just as a
powered wheelchair. The purpose of Paro is to encourage
stress reduction and should not simply replace a pet in a
home. In their eyes, it is an instrument for e.g. working in
a group therapy. The next points the paper deals with, is
the ethical reasons related to paro:
The authors see, that Paro is not a one on one picture
of a real baby seal, rather an illusion of how it would be to
imagine to have a baby seal as an animal. The advantages
they see are similar as in the paper before, so no allergies,
no harming the patients, no feeding and no cleaning. They
see paro as a social assistant, they claim that the influence
of paro is used in a process called robo therapy. We come
back to it later.
About the ethics of paro, they argue, that in the context
of HRI, that a robopet just as paro is not able to have the
same way of thinking and feeling like a human or a real pet.
By talking about ethics, they don’t see paro as an robot,
but just like a thing. In the application as a therapy, they
claim that a real animal can provoke feelings, which a robot
cannot do.
The next chapter is about the usage of paro in therapy for
people with dementia and how Paro influences their emotions. The authors claim, that paro is not a substitution for
interaction with other human, but rather a instrument for
calming down. They see a danger when using Paro; when
you or the nursing home stuff do not control the usage or let
elderly play alone with it. The purpose of Paro is to use it in
group or in other activities, to share interests and improve
quality of life. Another advantage they see is, that some
patients need less medicine, when interacting with Paro. At
the end of their research, they discuss, if a robot can change
people, they see a risk that an interaction between a robot
and human can change people in the way they interact.
But all in all, they see the use of Paro as a challenge, for
people with dementia or people, who are not that reachable
in a social way. [18]
This paper is very critical dealing with Paro, in the sense
of all that glisters is not gold, the authors use a critical eye
on this topic, whether an animal is allowed to be replaced
by a robot. While we recognized a kind of fascination in
the first Paper about paro, in the sense of the generated
reactions by Paro, we see here, how important it is, that we
have a tool, whose deployment also may harbour risks. But
the result of this paper seem to be similar, that the usage
of paro can gain affection, interactions among each other,
provoke feelings and by this improve the quality of life.
Our opinion to robot pets is, in the focus of Paro that this
concept polarize. The advantage in comparison with real
therapy animals are, no feeding, no dirt and no allergies. Its
field of application is the robotherapy, helping people with
dementia, depression or post-traumatic stress disorder. It’s
cost is about 5000 Euro and is not very expensive. And
with using the schema of childlike characteristics and acting
to sound or touch, it can gain emotions and affection. But
on the other hand, one can criticize that a RobotPet is only

a machine and therefore is emotionless. So the question is,
whether a technical product can excite the same emotions
as a living pet.

2.10

The lifting robot Robear

The next point we want to address are nursing home
robots, as this is a quite widely spread term, a lots of different types of these exist. We focus here as a representative
example on the lifting robot Robobear. The Paper “Development of a Nursing-Care Assistant Robot RIBA That Can
Lift a Human in Its Arms” [49] describes the development
of the predecessor of the robear.

The next thing of this research paper is the discussion
about the design concept of this robot; they claim there are
five different ways of transferring a patient.
1. using “human-type” arms
2. using “board-type” arms with the help of a conveyor
belt
3. the bed of an patients consist of two parts, while one
part is mounted to a robot arm and can be lifted
4. you have a second bed, which is mounted on the robot
arm, and the patient have to get moved from its original bed to this smaller bed
5. transforming a bed into a smart wheelchair

Figure 18: Robear is carrying a person

Figure 19: Robear in action, lifting a person into a
wheelchair
Figure 18 [10] shows how the robot is carrying a patient
safe in its arm and for the patient in a comfortable position. The robot itself is not a humanoid but he is sympathized with a bear. The other figure 19 [9] shows the robot
in action. This is the common use case for this so called
Robear. In the first step, the patient is sitting on a couch
and should be lifted into a wheelchair. The robot helps the
person to stand up safely and finally put the patient into the
wheelchair. In the final step, the feet are brought into the
right position in the wheel chair. Its field of application can
vary widely, for persons, who have difficulties to stand up,
taking people into shower or bath, if they are no longer able
to do it by themselves, or just for tasks that sound simple,
e.g. lifting a heavy person from a bed.
The authors of this paper see a need for the task to lift
a patient into a wheelchair,[49] this robot should have a
“robot-human interface, tactile guidance based on tactile
sensors”

The first approach is used for the the lifting robots, they
see advantages towards the other methods as follows: the
purpose of having arms is that the field of application is
not only limited to lifting someone from a bed, but also
support the patient in a training to help walking for example.
Additionally, this robot is able to lift a patient from a bed,
without doing precautions, as to make the patient sit up.
Approach 4) and 5) suffer from this fact, that one patient
is always having one bed, the robot instead as he is mobile,
can lift more patients in the same time.
In the second stanza, there is the problem, that this belt
is always in contact with the body of the patient and lifting
a person with arms is the more comfortable than this.
But the authors also see disadvantages regarding using
human arms; to implement the procedure behaving like a
human arm is very complex. This constraint leads to their
assumption, that the costs are very high and involve a risk
of some malfunction, which could lead to the worst case,
dropping a patient.
The paper’s authors claim, that they have three variables,
which they try to bring to a common level: size, speed and
the payload of the robot; the problem is one influence the
other negatively, a big payload suffers then from low speed.
They settled to set the specifications to lift a person over 60
kilogram and a size, that the robot can reach spaces with
around 80 cm and the speed is just high as possible, but in
consideration of the speed and payload constraints. Furthermore they “adopted whole body manipulation”, this means
that not only the arms, but the whole body is a contact area.
Resulting that they used some kind of robot skin, to protect
the patient to get hurt by the mechanics of the robot.
Due the difficulties to have an fully autonomous robot,
because of it is hard to for robots to determine the poses of
humans, to recognize their illness, e.g physical or psychologically and a robot does not have sense for dangerous situations. On the basis of this, their system should act along
with the caregiver, that the caregiver can guide the robot.
They present a way of controlling, named tactile guidance,
in order to avoid further devices and allowing an easy and
intuitive way and having the most degree of freedom.
This tactile guidance is, that a caregiver can lead the robot
by touching it and giving the position, direction and speed
of the wanted movement of the robot. Finally the authors
conducted a test with 10 persons and they observed with
some corrections of the caregivers, that the robot performs
without being harmful to patients.[49]

A the title suggests, the paper: “Can robots handle your
healthcare?” [21] handles about, how in future care could
look like. They present robots, just as the robear, a carebot
from Gecko System and a able robot to perform mechanical
actions. They consider the future scenarios and think the
robots perform just some kind of routine task due the robot’s
lack of thinking not like a human [21].
Our evaluation is as follows: This nursing robot is very
effective in its field of application, due the reason that lifting an elderly is the most exhausting work for caregivers,
about 40 times a day. So this Robo Bear can simplify the
daily work of a caregiver and prevent the back trouble and
back pain of the workers in a nursing home. Another worth
mentioning point is, that elderly people with e.g. overweight
can lifted easier. But on the other side, we have to say that
this robot is quite a niche product and therefore really expensive. The price is set to about 180.000 Euro but it will
decrease in the next 20 till 30 years. Another critical point
is, that the maintenance and control is yet too difficult for
the user, but we are sure that this will change in a couple of
years.

2.11

A telepresence robot for medical purposes

Finally we think another important concept for a smart
nursing home is a telepresence robot for a medical environment. Figure 20 [1] shows how a telepresence robot nowadays look like: conspicuous are the wheels and the monitor
at the eyelevel.

Figure 20: The appearance of a telepresence robot
nowadays
The telepresence robot is a subject of research just as
here “Telepresence Robot for Home Care Assistance”: [36],
the first thing is that they get the specification of such a
robot is to do a preliminary study. this study is divided
in three parts. They examine the needs for telepresence
robots at home, the second one is to have a focus group,
whose members are seniors and healthcare people and the
third part is to question the system user in order to model
information architecture.
• Home environments: The requirements, which are necessary for such a robot is to handle the common obstacles in a household, just as stairs, different undergrounds, just as carpets or barriers like a doorstep.
Here is the need for a platform, which can overcome
those challenges.
• Focus groups: Here was the gain that a people have
ideas about a technology but they don’t exactly know,
what a new technology is capable of. So they saw a
need for a telecare home robot, whose task is to: make
the care of seniors easier, to care for the safety and
report and support the caregivers.

• Health information system: The goal of this study is
how this system can be model for an architecture, in
order to simplify to manage the health care. The question is how to deal with the provided data from a robot,
how to process them and how to store the data.
This paper shows, how difficult it is to develop a telepresence robot in order to fulfill all the needs and constraints,
that every stakeholder is satisfied. [36]
For the evaluation of the telepresence robot, we can identify similarities to the stanza of telemedicine which is as
follows, for example one can consult a doctor, for example
via Skype and by explaining the doctor the symptoms, he
can make a diagnosis based on those symptoms. Of course,
the diagnosis of the “online doctor” can be not trusted a
100% and for serious illnesses, a visit to a doctor can not be
replaced. But a smart nursing home, equipped with a couple of sensors, which monitors e.g. the vital parameter just
as body temperature, the pulse or the duration of bedtime
the diagnosis can be made faster and more accurate. So
the advantages of these system can be once, that a nursing
home on a rural regions do not have to waive a good support by doctors, as they can manage the telepresence robot
self-explanatory from afar. A routine control by a doctor is
manageable easily. The second advantage is, that a doctor
do not have to travel from one nursing home to another, one
doctor can manage via a telepresence robot more patients,
compared to looking after each patient personally. But we
also saw some disadvantages concerning trust and privacy:
there is a huge loss of trust, we think it is a huge difference, if one patient is talking face to face with a doctor, in
contrast to talking via a camera; a doctor is usually a confidential person and thus we see a lack and danger for the
doctor-patient confidentiality. The connection for example
can be hijacked and personal information would be in foreign
hands.
We think the social robotics with respect to nursing home
robots is at a very beginning level, but we are sure that this
topic will be important in a few years.

2.12

Future Scenarios

The final question we asked ourselves is, what useful future scenarios regarding this topic are. We thought about
four different scenarios and their feasibility:
The first scenario is concentration on smart nursing homes
where human and machine have a coexistence just as a “symbiosis”. With machines, we mean not only the sensors in
a smart nursing home and their underlying algorithms but
also the smart home robots. These machines are handling
the hard work, just like lifting, helping people go for walking
or distributing food. The caregivers can assist the robots or
may demand the help of a robot, when a elderly is fallen.
The given data of the patients, given by the sensors or
by the robots, can be processed by machine learning algorithm, which handle the monitoring and diagnosis, just as
the stanza of the IBM Watson Health project is. A group
of doctors maybe can respectively control these results in
order to prevent false positives or true negatives.
We think this scenario is the most feasible, as the state of
the art techniques this would be quite possible, depending
on the architecture of the smart nursing homes and depend-

ing on the costs. As in elderly care the human component is
essential, we consider this scenario as most imaginable and
ethical right.
The second scenario is similar to the first one, but instead
of a human-machine coexistence, we consider here a fully
automated system, without any noteworthy human support.
This would be a result for example in manageable costs and
best efficiency. The feasibility is hard to imagine, since no
human wants to be treated by machine, we think about care
of something individual and not something like a process in
an assembly line. Theoretical and technical, this scenario
can be implementable, but we doubt the acceptance in the
society.
The third stanza is some kind of different, we saw the
trend in our research for the “In home elderly care”, which
means that one can care at your living residence. As there is
an aversion towards nursing home that has been observed,
one can not only get service in the form of visits by professional caregivers, which is common practice nowadays, but
also additional can lease something like a smart caring system, where are sensor which are described in the previous
chapter and you have an additional service, just where the
observed data are monitored and processed and one get notified in an emergency.
In the fourth one, we consider “to make common nursing
homes smart”, which means to upgrade those, just like to
those mentioned in the pilot project, hence installing sensors, cameras and offering an infrastructure.
The feasibility of both the previous scenarios are quite
proven and in our view very useful, but the bottleneck could
be the effort of the installation of the hardware and consequentially the cost of these scenarios. But, if there are
affordable hardware available, we see this scenarios as the
future of smart nursing homes.

3.

METHODOLOGY

The method used in this research is a literature research.
A Literature research by definition should have three steps:
The first step was to analyze state-of-the-art of research in
a particular field, the second to make a description of the
data collection and review method, e.g. the database and
which keywords. Finally in an literature review the paper
topics, methods and results are summarized and compared.
The primary data source was Google Scholar - the most
known search engine for scientific research. Both academic
journals, papers, and books come into consideration, for this
research.
The exact keywords, which gained the most information
were: ‘smart nursing home’, ‘nursing home robots’, ‘service
robot nursing home’ and ‘social robotics’. Of course the
number of keywords grow fast the more data you get from
your sources, but starting with these keywords is the best
beginnig.
As for the methodologies implemented and the results obtained for smart nursing homes, we basically googled for different papers that deals with the different kinds of projects
that have been undertaken all over the world on developing
smart nursing homes. Initially, we learned about the demographic issues and the typical issues faced by the aged pop-

ulation with respect to health care. After this, besides gaining the basic knowledge about what a smart nursing home
is, how it works and what are the physical, ethical and legal
perspectives that need to be considered, it is very important
to have practical knowledge about it. Practical knowledge
provides us a deep insight into the real essence of the system
and a deeper understanding of the working model. As we reviewed numerous papers and journals on the different types
of smart projects undertaken across the globe, we started
getting a hang of what really smart systems are all about
and how efficient can this concept of building smart nursing
homes be in providing affordable and convenient solutions
to the elderlies. The strength of sensor-based technologies is
massive and can be utilized such productively in the healthcare domain as well. We then got to learn about various
other small gadgets based on wireless sensor technologies
that again play a significant role in helping the aged people
in various ways. The diversity of information that we gathered from a large number of papers helped us realize the
various applications of sensor technologies even more.
The papers we are dealing for the social robotics sub topic
used different methods, just as testing a robot in a focus
group, writing an ethical paper about it or a description of
the structure of a robot. Of course du the widley spread
methods, it is hard to compare the results at one level, but
with the choice of papers we want to show the diverse of
this topic and how many different perspective one topic can
offer.
While a paper testing on a focus group want to give representative results, a ethical paper raise with one question
another 100 questions and a technical report of a robot shows
the purpose and gain of their work.

4.

SUMMARY AND OUTLOOK

In this paper we showed how a smart nursing home that is
equipped with sensor technologies can bring about a revolutionary change in the healthcare domain, especially for the
elderlies. Smart, efficient and affordable treatment within
the comfort of one’s own house is something that once sounded
a far-fetched idea but now is a reality. We first discussed
about the current problems that are driving the need for a
better healthcare procedure. Then it was essential to look
into the demographic changes in order to understand the
current scenario better and as well as get an idea where
the socio-economic condition is leading to in the near future which, in turn, can help us in better estimating the
future needs and requirements. We got a statistical analysis of how serious a threat the fast demographic changes in
the older population can pose to be. After this, we started
to present a consolidated study of the information we gathered from the various literary articles, papers and journals
we covered during our research. This included a basic idea
on how smart systems can provide a promising solution to
the existing problems, its typical characteristics, goals and
advantages and finally what a cost-effective solution it can
provide. We then went on to discuss about some of the
most popular projects that have been undertaken for building smart sensor-based systems and also some of the interesting gadgets that made life easier.
In the second part we show, how robots, more precisely
social robots can support the nursing home personnel and
improve the quality of life of the elderly. As examples for so
called carebots a robot pet, a lifting robot and a telepresence

robot were introduced. We show their functionality, their
application area and furthermore the advantages and disadvantages of these techniques. Up next we thought about
future scenarios, how the nursing care could look in the future and evaluated their feasibility taking into account our
knowledge we gained in our research. Finally we debated
about the risk and challenges of our research topic. With
respect to sensor-based systems, it was absolutely crucial to
discuss the acceptance of such technologically advanced devices in society, more because of the age-group we were dealing with. Without social acceptance, no innovation can ever
achieve success. Especially for older generation, any new
change is initially treated with a cold shoulder. The senior
citizens are always resistant to changes especially if it has
anything to do with recent high-end technologies. However,
considering the positive effects that this technology can provide, it seems probable that the aged population, although
are technophobes, would gradually adapt to it willingly. In
spite of this, there are also certain risks and challenges attached to every new thing that is developed in the world
and same is the story with WSNs (wireless sensor networks)
too. We provided a comprehensive analysis of these issues
that need to be met in order to successfully establish this
technology at a large scale in the market.
Regarding social robotics we considered depersonalization
of the work and the lack of clarity concerning the accountability at accidents as critical questions. So the focus will be
to improving the attitude in society towards this topic. The
outlook at this research topic is in our opinion very encouraging; at the variety of existing articles in the news about
smart nursing home, we additionally saw a great topicality
about this research topic. We think, of course, besides the
privacy issues, that these concepts can influence the nursing
care in a manner, that the nowadays conventional system of
care in nursing home can be extended, if not even replaced
by smart components, in order to improve the quality of life
of the elderly and make the work in the nursing care easier
and more attractive for the employes.

5.

DISCUSSION

At this point of our research we want to initiate a discussion about these presented techniques and concept, where
we see some backlog:
• Are machines allowed to take care of elderly?
This is kind of a hypothetically question, we think, it is
not forbidden, but we think care should have a human
component and a machine could not give the affection
like a human can give.
• Loss of jobs by machine?
As we mentioned before, that care robots take over
daily routines, it could be a risk, that jobs are replaced
by robot. But if we see the challenge, that the work
in nursing home will be becoming more lucrative and
more sophisticated.
• Costs? Affordable healthcare for everyone or only for
rich ones?
Cost is a very crucial topic, as smart nursing homes can
offer the better service due more caregivers per patient
and a better technological standpoint, the probability is high that it could lead to two classes of nursing
homes, the good expensive ones and the rest.

• Loss of privacy and humanity?
In our opinion this two things are a trade off. As long
the privacy is not disturbed too heavily, and it is for the
greater good, we think the privacy issues are wrong.
We think it is possible to have monitoring in a way,
that humanity is not limited. It should be the decision
of each person to think about, what is the best for
itself.

6.
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