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ABSTRACT 

Humans have evolved as social beings. Technology augments our 

capabilities to do our tasks and live our lives better. However, 

technology in the form of Internet of Things, Wearables and 

Sensors is creating a bubble around us. This bubble obstructs us 

from connecting with other human beings and leaves us cut-off in 

a world of notifications and alerts. We researched into the reasons 

of why this is happening and came up with 3 main reasons: failure 

to offer context relevant information, redundancy of features in 

wearable devices, and, excessive notifications for the user. As an 

outcome of our research process we propose the concept of a 

platform called the Context Smart Companion. Context Smart 

Companion (CSC) bursts the bubble of technology and creates an 

invisible layer of relationship augmentation. CSC builds 

association models between devices and people, separates device 

capabilities from information needs, and enables coherent 

utilization of data across time, space and individuals. The model 

is comprehensive enough to capture information needs in diverse 

situations, yet is simple enough to codify using rules.  
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1. INTRODUCTION 
We are slowly moving into a world of physical objects that have 

embedded electronics, software, sensors and connectivity 

protocols, thereby enabling them to exchange data and 

communicate. Connected world of these physical objects promises 

to make our lives easier, happier, healthier and better. These 

artifacts become a part of an ecosystem that provides ambient and 

real time information on our fingertips. These artifacts come in 

various forms such as environmental sensors, wearables, 

ingestibles and implants [1].  

Hybrid channels have diminished boundaries between physical 

and digital which is evident from altered contemporary life of 

individuals and their interactions [2]. Today a wrist watch can tell 

more than just time but also fitness level and much more. 

Wearables aid individuals to cross boundaries of physical 

limitations and promise to make individuals transform into 

transhumans. The potential is so much so that differently abled 

people might become super-abled in the coming times. Current 

market is crowded with generic purpose devices like a smart 

watches and specific purpose devices like heart rate monitors and 

many others.  

 

Figure 1. Plethora of wearables available today. 

 

1.1 The Past: Aiding Human Relationships 
Human beings are social animals. Sociality is a dominant force 

that shapes thought, behavior, physiology, and neural activity [3]. 

For a long time humans have been interacting and communicating 

with other humans in their social circles without the aid of 

technology. Slowly technology aided human beings in increasing 

their ability to communicate. Technologies like telegram, 

telephone, televisions, mobile phones and more recently internet 

and social media channels have accelerated the pace of 

interactions and benefitted in increasing this social need of human 

beings. 

We like to be surrounded by friends and share our personal 

experiences with others. The appearance of various social 

networking tools, and their adoption at a virtually explosive rate, 

illustrate the strong and fundamental human desire for social 

belonging and interpersonal exchange [4].  
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Figure 2. ‘Past’ depicts traditional systemic interaction, 

heavily dependent on physical touch points fetching relevant 

information from external environment for personal context 

forming a social bubble. 

 

1.2 The Present: Disrupting Human 

Relationships 
The new technologies like Internet of Things, Wearables and 

Sensors, that are getting prevalent in the present times are 

disrupting these social needs of human beings. Humans are now 

being encapsulated within their own data. These new technologies 

have created a bubble around every human (or so they will do if 

they continue to move on the trajectory) that senses variety of 

parameters relevant for a human being and give back 

notifications. Rather than making lives easier, these notifications 

multiply over the period of time and make lives crowded with 

pings and buzzes.  

The result is that human beings are becoming isolated and 

separated from other human beings. It is not uncommon to see 

people sitting around a dinner table and each one working on their 

Wearables or checking out notifications on them. These instances 

of isolation have not shown significant impacts, however, there 

are studies that go on to show that there can be increasing levels 

of dispersion, anxiety and loneliness due to new technologies 

[5][6][7].  

 

Figure 3. Current system depicts formation of ‘personal 

bubble’ which involves digitizing of environmental context 

favoring personal context, resulting in disconnect within the 

interconnected things. 

 

1.3 The Future: Reconnecting People 
Given these facts and changes, the changes in the future are in our 

hands and the way we design wearables of the future. In our 

research we looked into how wearables and internet of things can 

be transformed to create an invisible layer around us, instead of 

creating a bubble. This layer around us assists us in reconnecting 

with our social circles and amplifies our ability to communicate. 

Just like internet amplified the ability to send messages when 

compared to snail mails. 

 

 

Figure 4. The approach intends to blur the bubble of personal 

context, expanding it by considering Environment factors 

involving space, time and people to make it more relevant.   

 

 



2. Growth of Internet of Things 
According to an April 10, 2015 press release from International 

Data Corporation (IDC), a research company that analyses future 

trends, “Wearables took a huge step forward over the past year 

and shipment volumes will exceed 19 million units in 2014, more 

than tripling last year’s sales. From there, the global market will 

swell to 111.9 million units in 2018.” According to McKinsey and 

Co. by 2020, the market for connected devices would be between 

20 billion or 30 billion units [8].   

Fitness bands track health parameters, smart watches buzz 

notifications, head mounted display for optical vision that delivers 

truly hands free experience. Today much of what is done with 

wearable devices is simply happening because it can be done.  

Companies are racing to deliver hi-tech experience and end 

consumer is left in a state of confusion with dozens of wearables, 

different apps to support the services of different wearables, 

redundant functionalities across wearables. Each IoT 

manufacturer provides an app to track the services from that 

wearable/sensor and that leads of multiple apps working in silos 

on our smart devices.  

Over the past few years, semiconductor players have joined forces 

with hardware, networking, and software companies, and with a 

number of industry associations and academic consortiums, to 

develop formal and informal standards for Internet of Things 

applications. AT&T, Cisco, GE, IBM, and Intel have come 

together to cofound the Industrial Internet Consortium, whose 

primary goal is to establish interoperability standards across 

industrial environments. Other groups have been focused on 

standardizing the application programming interfaces (APIs) that 

enable basic commands and data transfer among Internet of 

Things devices. 

 

The scalability for IoT devices is becoming a challenge in 

current format and crowded market: 

1. IoT augment our capability but its proliferation is 

leading to too many isolated solutions. 

2. Often a solution by itself might work very well, 

however too many solutions working together lead to a 

paradox of choice and in conjunction leads to a 

miserable experience for the user. 

3. There is lot of duplication of efforts on IoT. 

4. The privacy data usage is becoming a big problem. 

5. The emerging IoT platforms are focusing on the 

interoperability of the devices, however none of the 

platforms is focusing on the inter-operability with the 

users and, user behaviors and needs. 

 

3. Demographic Study 
As a part of this study, we looked into the demographic trends and 

behavior patterns of the audience group segmented in four 

categories namely Baby Boomers, Gen X, Gen Y and Gen Z. The 

research was conducted, keeping few points in focus as listed 

below:  

1. Socio Economic status 

2. Population health in a location  

3. Family structure  

4. Education of population  

5. Location Environment opportunities and constraints 

(infrastructure, crisis, limitation)  

6. Social Media and Technology  

 

 
Figure 5. Data captured for the four segments of users. The 

data was used to extract behavior patterns and attributes for 

creating possible user personas. 

 

Figure 6. Process followed and data captured for: a) behavior 

patterns and attributes for the segmented audience group, b) 

mood board for the respective audience group c) possible 

Persona Cards. 

Goal oriented model was adopted to capture needs that were 

unmet by the existing ecosystem of wearables.  

 

Table 1. Data Gathered: Goal oriented user needs 

 

Personal 

 

Family/ Friends/ 

Acquaintance 
Work 

Assistance to 

manage day 

Recalling 

important tasks to 

be accomplished 

Balance Work 

and personal life 

Guidance to 

smartly accomplish 

daily tasks 

Motivation for 

doing daily chores.  

Avoid 

Emotional 

Instability 



Recommendation 

to address personal 

needs 

Whereabouts of 

family members 

and concerned 

persons.  

Work space fun 

Motivation to 

perform regular 

chores 

Emotionally 

connect and stay in 

touch with 

relatives and 

acquaintances.  

Improve 

skillsets 

Fetch leisure time 

besides work 

Strengthen 

relationship  

Accomplish 

office task 

Help in emergency 

situation  

Easy 

information 

Exchange 

 
 

Socialize with 

colleagues 

 

The two major reasons that were observed to be the core causes of 

IoT not meeting the user needs were: 

1. Failure to offer context relevant information.  

 Example: Fitbit informing me about not 

meeting daily target on a long haul flight. 

2. Redundancy of features in wearable devices. 

 Example: Smart watches giving notifications 

of a new mail, and the same notification 

coming on my phone home screen as well.   

4. Proposed Solution: Context Smart 

Companion 
After looking at the needs of the users, analyzing the direction 

that IoT manufacturers and aggregators are taking, looking into 

the reasons of their failure and observing users’ lifestyles and 

behavior to see how IoT can make their lives better, we came up 

with our proposed solution called the Context Smart Companion.    

Context Smart Companion (CSC) is a wearable interface platform 

to deliver contextual solutions. It is a step forward from the User 

Centered Design approach and looks at the ecosystem on the 

whole. It works across channels, facilitates controlled sharing and 

builds a context aware ecosystem that will simplify the life of the 

user and not overload them with devices or apps to control the 

devices.  

4.1 CSC Platform 
CSC is a three layered platform and acts as intermediary to 

capture relevant information from the user and environmental 

context. It maps this contextual information to user’s situational 

needs thereby offering context relevant assistance or acting items. 

It forms a gateway controlling inflow and outflow data using CSC 

parameters but the capability to decouple helps to function 

independently. The diagram below is much simplified 

representations CSC platform & high level components.  

The platform consists of four key components: 

1. Context Management 

2. Profile Management 

3. Rules management 

4. Device Management. 

 

 

Figure 7. CSC platform & high level components 

4.2 Working 
CSC platform’s working can be illustrated as a three step 
process:  

1. Data Retrieval,  Broadcast Information  and 
Storage Flow: Information Exchange between IoT 
and Environment with CSC. 

2. Request Access: Request Access to IoT devices. 

3. Interaction between IoT devices 

 
 

 
Figure 8. Data Retrieval 

 



 

Figure 9. Broadcast information  

 

Figure 10. Storage Flow 

 

 

Figure 11. Request Access 

 

4.2.1 Context Management 
Deriving context in itself is a complex process and following 

diagram lists different attributes. CSC platform constantly listens 

to the IoT devices and the user needs and derives situational 

contexts from basic context parameters. 

Table 2. Context Management Parameters 

Context Parameters 

Device 
 Active 

 Passive 

Activity 

 In a meeting 

 Work out 

 Busy at work 

 Partying 

Motion 

 Stationary 

 Driving in a car 

 Walking 

 Running 

Physical Environment 
 Location 

 Time 

Social 

 Followers 

 Influence Circle 

 Like Minded people 

Family  Parents health 

Emotional 
 Attention Level 

 Emotional State 

 

4.2.2 Profile Management and 

Controlled Sharing 
CSC platform listens to the user social circles and analyzes the 

information to derive relationship groups based on user 

interactions. This analysis enable the platform to manage user 

profiles and relationships. Thereby, this helps to manage and 



share individual profiles in context with the connection, devices 

and scenarios.  

 

Figure 12. Profile Management and Controlled Sharing 

4.2.3 Rules and Device Management 
CSC platform creates rules based on its own analysis of the user 

needs, capabilities of the IoT devices on the platform, user 

scenarios and user’s relationships with other users. These rules 

can be modified, or new custom rules can be added onto the Rules 

Management part of the CSC platform. A few of the user needs 

captured (in Table 1) are selected to demonstrate the capability of 

CSC platform. 

4.3 An example: Father and Son 

Interactions 
We demonstrate the use of CSC platform in uplifting and 

enriching the relationship of a father and his son. In the current 

world scenario, there are multiple IoT devices to track the health 

of an aged father and multiple IoT devices for the son to keep a 

track of his work, life and everything in between. However, as we 

discussed earlier in this paper, the existing systems fails for both 

the father and the son. The father continuously checks his own 

health, but only when something drastic happens the device 

notifies the son about it. The father feels cut off from his son by 

this device. Similarly, the son is enveloped by the notifications of 

his own IoT device and doesn’t realize that in the end of the day it 

is about connecting with his father. 

Using the CSC platform we demonstrate how the relationship 

between father and son is reestablished and augmented using 

technology.  

Context of Son:  

Devices: Phone, Pebble watch 

Need:  

 Stay connected with family balancing his work life   

 Stay informed on his father’s fitness regime  

 Receive Emergency Alerts from loved ones  

Context of Father: 

Devices: Jawbone fitness band 

Need:  

 Stay connected with family  

 Receive immediate response in case of emergency 

Scenario: 

CSC platform creates a profile of the father and son and connects 

them on the platform using the Relationship engine module- using 

son’s profile contacts, the system figures out the relationship of 

the new contact as father and configures the same.  

Next, CSC identifies the configured devices and maps all the 

features that can be leveraged for setting rules. 

The Notifications are created for son either on watch or phone, 

which is controlled from rules management user interface of CSC 

platform on phone or desktop.  

The son sets the rules on CSC as follows: 

1. If father walks for 3km, son shall be notified on his 

pebble watch using ‘vibrate light’ feature. 

2. If father is disturbed because of his health concern, son 

shall be notified on his pebble watch using ‘vibrate 

light’ feature or on his mobile phone if he does not have 

access to his wearable. 

HTML5 web sockets are used to deliver notifications in real time 

& D3 force layout data driven graphs were used reflect real time 

change of Son's activity context. 

Outcome: 

Going forward, as and when father runs 3 kms, the son is notified 

of the daily exercise routine of the father. Immediately the father 

is also communicated that the son has been able to see his 

workout routine. This gives them an opportunity to talk about it 

and exchange ideas on what can be done differently. But, on the 

same day father experience a restless sleep. The son is 

immediately communicated about this and he calls up his father. 

His father talks to him about his bad dreams and just talking about 

it makes him much better. The son comforts him by telling him 

that he will always be there no matter how bad the dream.  

As an outcome of this CSC intervention between the father and 

the son, the relationship blooms into more caring and 

understanding one.    

 

Figure 13. Rules and Device Management 

 

5. Benefits: 
By 2017, the global market for health and fitness wearables alone 

will reach 170 million devices. In the next two to three years it is 



expected to be a $30 to $50 billion market. Building solutions 

that can be customized to consumer needs and help enable a 

multi wearable platform, will be a critical milestone. The focus 

will be on natural selection to enhance User Experience and ease 

of integration in daily lives resulting in wearables that will 

become integral part of users.  

1. CSC (Context Smart Companion) a wearable interface 

platform will help deliver contextual solutions to the 

wearer by playing a role of: Aggregator of 

Information, Mediator, Controller of Information, 

Repository and Contextual Response to Stimulus 

between the wearable devices and the environment.  

In simple words it will help aggregate all data into one 

unique place to help get a complete picture, securely 

leverage data across multiple wearables and thus reduce 

redundancy of features in multiple wearables. 

2. Using IOT CSC creates an inclusive system helping 

connect network of wearers understanding their context 

{Work (colleagues), Leisure (Friends/ Acquaintances), 

Personal (Family)} and surroundings to provide context 

relevant assistance. 

3. CSC leverages ‘wearable parameters’ and utilizes range 

of predefined rules which will help users create 

personalized wearable experience and in the process, 

enhance the capabilities of wearable devices and create 

favorable surroundings. 

 

Figure 14. The image illustrates a concise view of CSC 

platform in various contexts. Contextual data of an individual 

is captured and relevant information is reverted back. In this 

system it will not matter which device an individual is 

carrying, it will understand intelligently the context using 

predefined rules to broadcast meaningful information. 

6. Challenges 
Having proposed this platform, we also need to be aware of the 

challenges in going ahead with this approach. In our research, we 

came across 2 major challenges that we would like to highlight. 

6.1 Inter-operability of Things 
CSC platform depends a lot on the assumption that all the IoT 

devices will be configured on this platform. However, if we look 

at the current landscape of IoT devices, then there is no common 

operational standard. Therefore, each device requires a dedicated 

effort to be configured onto the CSC platform. With plethora of 

devices coming into the market, each new device would need 

more effort to be configured. This is a mammoth task in itself. 

Although major device manufacturers and software companies are 

coming together to solve this Inter-operability of things problems, 

however, we still don’t see a common standard evolving.  

6.2 Privacy of Users 
Another major value proposition that CSC brings is around 

listening user’s need, understanding their behavior and identifying 

their real world relationships thereby giving the users a context 

and relationship aware platform. But, this value proposition rides 

on a double edged sword. Although, this proposition is great, it 

also brings along the evil of privacy issues. Organizations and 

individuals with the wrong intent might misuse this data on the 

platform. Privacy protection algorithms will therefore be very 

important next step in our future technical architectures for this 

platform.   

7. Conclusion 
While there are amazing range of products and mind boggling 

emerging technologies offering services to consumers, key lies in 

delivering context relevant and relationship relevant solutions to 

consumers. Dozens of devices, and the ever growing data from 

wearables, sensors and various other IoT devices is increasingly 

becoming the worst noise ever heard by people. The need of the 

hour is to understand that in the end. It is not about Internet of 

Things but it is about connecting people and creating an Internet 

of People. Therefore, it is not about devices, not about a single 

user, not about apps but it is about a platform that looks at the 

beautiful interconnections between people and augments these 

networks to bring the new age internet experience – the Internet 

of People.  
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