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Abstract 
The aging population is growing and as more elderly need nursing the demand on elderly 

care is increasing. There is a risk of not having enough staff in an industry that already 

lacks educated staff. Many of the employees also complain that they are stressed out. This 

has led to an increasing number of gadgets and tools used within elderly care but not 

without problems. The technologies have been criticized for being designed to fit the 

need of the people in control rather than the elderly and the caregivers. This thesis has 

mapped the situation within todays elderly care and provided a solution to those needs 

and problems found. The focus has been to make a design that is fit for the elderly and 

the caregivers. The project has been made with a human centered design approach by 

letting elderly and caregivers participate in the process. A keystone has been to make the 

solution emit a sense of coherence for the elderly. The result is a radar unit which scans 

for blood pressure, respiration, pulse, and falls. The radar can be complimented with a 

camera to provide even more security. The achieved result can bring a sense of coherence 

for the elderly but needs to be further tested in order to prove it. This work can be used 

for future studies. 

Keywords 

Elderly care, sense of coherence, gerontology, human centered design, doppler radar 

technology, product development, radar, camera, industrial design,  
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Sammanfattning 
Den äldre befolkningen växer sig större och när antalet äldre som behöver vård ökar höjs 

kravet på äldreomsorgen. Det finns en risk att det inte kommer finnas tillräckligt med 

arbetskraft i en bransch som redan kämpar med brist på utbildad personal och anställda 

som lider av stress. Detta har lett till ett ökat antal produkter och verktyg som används 

inom äldreomsorgen men inte utan problem. Teknologierna har kritiserats för att de är 

utformade till att passa behoven hos de i kontroll istället för äldre och vårdgivare. Detta 

exjobb har kartlagt situationen inom dagens äldreomsorg och har resulterat i en lösning 

som hanterar de behov och problem som hitatts med fokus ett för att passa äldre och 

vårdgivare. Projektet har gjorts med en användarcentrerad designmetod genom att låta 

äldre och vårdgivare delta i processen. En grundpelare har varit att få lösningen att ge en 

känsla av sammanhang för äldre. Avhandlingen har resulterat i en lösning där en 

radarenhet som mäter blodtryck, andning, puls och fall är det centrala elementet. 

Radarenheten kan sedan kompletteras med en kamera vid behov. Det uppnådda resultatet 

kan ge en känsla av sammanhang för äldre men måste testas ytterligare för att bevisas. 

Detta arbete kan användas för framtida studier. 

Nyckelord 

Äldreomsorg, känsla av sammanhang, gerontologi, användarcentrerad design, 

dopplerradarteknologi, produktutveckling, radar, kamera, industri design
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1 Introduction 
This work is a thesis project within industrial design and product development at 

Jönköping University, The thesis is carried out within the spring of 2020 with the goal to 

find needs and pain points within elderly care, and then design a technical solution that 

solves those needs and pain points. The thesis is conducted together with several Swedish 

municipalities and care providers with the guidance from a tech company and Jönköping 

University.   

1.1 Background 
The elderly care is facing a great challenge as the baby boomers born in the 1940s reach 

80 years of age during the 2020’s. The number of employed caretakers is expected to be 

far less than the demand (SCB, 2018). Several municipalities are now turning to smart 

technologies in order to handle the demand, they are asking for newer and smarter 

solutions that can make the elderly care more efficient with more security and better care 

(Larsson, 2020).  This thesis aims to map the situation in today’s elderly care, find out 

which problems that exist and then develop a concept that target those problems.  

A known example of the use of new technology within elderly care in recent years has 

been the security camera. The security camera is installed in the elderly’s bedroom to 

make a supervision check remotely. Many elders say that the cameras have helped them 

improve their quality of life. Caregivers and the municipalities have also benefited from 

the cameras. (Socialstyrelsen A. , 2018). However, the cameras have been criticized for 

being integrity threatening as well as leading to confusion for both the care provider and 

the elderly. The cameras as well as other solutions within elderly care are not designed to 

fit the need of the elderly nor the caregivers but instead designed for the ones in control 

(Boström, 2014). More care providers are now asking for solutions that are developed for 

the elderly which has made the market a great potential.  

1.2 Purpose and research question 
A new security solution for the elderly care is to be developed with a prototype that 

visualizes the final product, presented at Jönköping University on the 19th of august 2020.  

The work aims to answer the main objective: A final report that documents the result 

from the background study as well as a design of a product that are tailored for these 

needs. 

To answer the main objective the following sub objectives also needs to be answered.  

Mapping of today’s situation within the elderly care  

• Which routines and operations can be simplified or removed?  

• What does the elderly need to feel comfortable?  

• What does the staff need to feel that they can provide a safe care?  
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Product design  

• A design that does not look intrusive.  

• How can it be installed in a discreet way?  

• How can the design promote use?  

Integrity 

• How can the user know that he or she is not observed under private situations?  

• How can the user and caregiver get informed that they are being observed 

without getting disrupted for example while sleeping?  

Continuation  

• Could it be adaptable in other areas? Such as hospitals or nursing homes. 

1.3 Delimitations 
Elderly is not a homogeneous group and every elderly has unique living situations, health 

statuses and lives. However, the word elderly is used in this thesis to describe the elderly 

that is or will become in need of elderly care.  

The study, interviews and many of the literature reviews is taken from Swedish studies 

and by so the design solution is more fit for the Swedish market. However, one aim is to 

be able to sell the product globally and by so the whole world is considered in the 

development.   

The focus is on elderly that lives in an ordinary home but elderly at nursing homes are 

also taken into account and could benefit from the solutions.  

Elderly with diseases like dementia have been considered in this thesis but the focus is not 

elderly with dementia and there need to be more accurate studies on elderly with 

dementia and similar diseases to verify if the solution works for them.  

This project is to develop a security solution within elderly care and even through other 

nearby areas such as hospitals could benefit from the same solution only the elderly care 

aspect will be taken into consideration when developing the product. It has been decided 

to focus on the elderly’s health and even though the elderly could benefit from smart 

home systems it is not covered in this thesis.  

The product is meant to be sold to the municipalities that provide the care. The product 

could potentially be sold directly to the private user, but the focus of this thesis will be to 

sell the product to the municipalities. The municipality can then distribute the product as 

they see fit.  

Cost and construction of the product will be considered and covered briefly since it must 

be realistic for the intended target group and will not be analyzed more thoroughly. The 

main purpose of the prototype will be to visualize the final design, electronic parts within 

will not be included in this prototype.   
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1.4 Disposition 
This thesis report is divided into 7 different chapters: Introduction, Theoretical background, 

Method, Approach and implementation, Result, Conclusion and discussion, References, and Appendices. 

The Theoretical background aims to describe to the reader what design is, design thinking, 

and methods used within design projects. The chapter also covers previous studies made 

on elderly, gerontology and technology. 

The method chapter describes the methods that were used in order to achieve the result. 

The following chapter Approach and implementation covers how the methods were used 

within the project. After that is the result chapter which shows the outcome of the project. 

The report then ends with the author’s reflections from the thesis in the Discussion and 

conclusion chapter. After that there is a chapter called References which lists all the sources 

used in the thesis and then the last chapter Appendices that includes additional information.  



Theoretical Background 

9 

 

2 Theoretical Background 

2.1 Industrial Design 
“Design is a profession that is concerned with the creation of products, systems, communications and 

services that satisfy human needs, improve people’s lives and do all of this with respect for the welfare of the 

natural environment. From kitchen utensils to computer systems, from print communications to 

exhibitions, web sites and information systems, design affects the way in which all people live, work and 

play. Design involves problem finding, problem solving, analysis, invention and evaluation guided by a 

deep sensitivity to environmental concerns and human-centered aesthetic, cultural and functional needs” - 

Charles Owen (Owen, 2004).  

Industrial design is a discipline that focuses on both the technical and the aesthetical 

properties of a product. Industrial designers develop products for mass production and 

the designer needs to have a good understanding of both form and function as well as the 

connection between product, user, and environment. An industrial designer cannot solely 

focus on their own feelings or expressions but still needs to be artistic and creative. 

(Lawson A, 2006) 

2.2 Design knowledge 
Design cannot be broken down into a mathematical structure and be solved problem by 

problem. Instead a designer is searching for the holistic solution that solves many 

problems with one solution. Even when the designer has worked on a project for a long 

time, the rules and goals can change and that is a reason to why designers keep updating 

the scope of the project. Designers also needs to find their own specific way of solving 

problems and there is no rulebook to follow to gain a style even though there are design 

frameworks to follow. Instead designers rely on their experiences and personal knowledge 

which is also known as tacit knowledge. (Lawson B, 2004) 

2.2.1 Tacit knowledge 

Tacit knowledge is the type of knowledge that is hard to transfer to another person. It is 

the opposite to explicit knowledge which can be explained easily. For example, to learn a 

specific melting temperature for a material is an explicit knowledge because it is easily 

transferable information. But the ability to snowboard down a ridge, play a guitar, speak a 

language or design requires all sorts of knowledge which is not always known even by the 

experts. Tacit knowledge is based of the individuals own personal experiences and a 

designer develops their tacit knowledge through their entire career. A designer needs to 

have both explicit and tacit knowledge. 

 “Knowledge in the design process may origin from many different fields, theoretical knowledge, books, 

standards, empirical testing, legislation. We don´t share the same body of knowledge. Two designers would 

trying to solve the same design problem would use two different body of knowledge. Since each designer has 

his or her approach, each will require supporting knowledge related to that approach” – Bryan Lawson 

(Lawson A, 2006).  
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Nigel Cross argues that design is a discipline that should be studied in its own way based 

on engaging and reflection in design activities. He proceeds by saying that design has its 

own intellectual culture which differs from both sciences and arts, and that designers 

must develop their own intellectual culture without completely ignoring others. (Cross, 

2001) 

2.3 Design approach 
There are several ways of working with design and by time a designer develops their own 

way of approaching a design job. However, there are many methodologies that can guide 

the designer through the process. Many of these guides share the same main traits but 

differs in some respects. In this chapter two different design frameworks will be explained 

to give the reader a wide theoretical background within design. The frameworks are; 

Double diamond and Design thinking bootleg.  

2.3.1 Double diamond 

Doubled diamond is a design process that was introduced by the British design council in 

2004. The process was developed after making a in-depth study on how eleven major 

design companies structured their work. The double diamond is visually represented by 

two adjacent diamonds as seen in Figure 1. The diamonds illustrate the way a designer 

either explores an issue more widely or deeply. The diamonds open up when to illustrate a 

exploring phases and narrows down in focused phases. The process is based of four 

stages: Discover, Define, Develop and Deliver. The process in not linear and the four stages 

could be iterated many times before arriving to the final result. (Design council, 2007) 

 

Figure 1 Double Diamond illustration 

2.3.1.1 Discover 

Discover is the first diamond and in this phase where the designer collects understanding of 

the problem. The designer widens one’s perspective which includes talking to and 

observing the stakeholders in order to get an understanding of them. This phase also 

includes reading from previous studies to further develop empathy for all the intended 

stakeholders. (Design council, 2007) 
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2.3.1.2 Define 

All the insights from the discover phase is narrowed down and defined by documenting 

the findings, creating personas, moodboards and other tools which the designers deem 

useful. This is a way to pick direction and choose which problems to solve. If the project 

is within a company or has a project group it is a way to make sure that everyone is 

striving towards the same goal. (Design council, 2007) 

2.3.1.3 Develop 

In the developing phase the designers open up on a big variety of solutions that could 

solve the problems. The developing phase can be scribbles, sketches, illustrations, mock-

ups and prototypes. (Design council, 2007) 

2.3.1.4 Deliver 

In the deliver phase the designer narrows down the amount of possible solutions by 

testing them out with users, rejecting the ones that will not work and improving the ones 

that will. (Design council, 2007) 

2.3.2 Design thinking bootleg 

Design thinking bootleg (Figure 2) is a design guideline developed by the Institute of 

Design at Stanford university. The guideline is a set of tools and methods used in a design 

process compiled into one document. The guideline follows a specific process that is 

based on 5 components in design thinking: Empathize, Define, Ideate, Prototype and Test. The 

process is an iterative one and the steps are supposed to be repeated through the project. 

(Doorley, Holcomb, Klebahn, Segovia, & Utley, 2020) 

 

 

 

Figure 2 Design thinking bootleg process. (Baggeroer, o.a., 2020) 
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2.3.2.1 Empathize 

As a product designer it is important to understand the users that is going to use the 

product and how they use it. Empathy is the foundation in human-centered design. The 

hard thing about this step is that the users themselves might not know what they want. It 

is therefore important for the designer to recognize the real, underlying problems that no 

one else sees. In order to identify these problems, the designer must observe, engage and 

immerse. This means that the designers observe users interact with the product and 

solutions, then the designer engage the users and ask them about their thoughts while 

using the product. When immersing designer interacts with the product themselves in 

order to get an understanding if the experience that users will go through. (Doorley, 

Holcomb, Klebahn, Segovia, & Utley, 2020) 

2.3.2.2 Define 

The Define mode is where the designer collects all the data in the empathize phase and 

defines the problem. It is fundamental to understand the users in order to get a successful 

solution. Based on the designers understanding of the users the designer will make a 

problem statement. The statement is used to build up a framework for the proceeding 

work. The statement should be inspiring and leave space for creativity as well as it puts a 

focus on the right problem. (Doorley, Holcomb, Klebahn, Segovia, & Utley, 2020) 

2.3.2.3 Ideate 

The Ideate mode is where the designer is generating different ideas. The focus should be 

to gather as many solutions to the problem as possible. Step beyond obvious solutions 

and drive innovation, uncover unexpected areas of exploration, create fluency and 

flexibility in innovation options. The more ideas the better and when a lot of ideas has 

been generated the designer can narrow down to the best options.  (Doorley, Holcomb, 

Klebahn, Segovia, & Utley, 2020) 

2.3.2.4 Prototype 

In this mode the ideas take physical form where the designer can explore the ideas, learn 

more about them and possibly improve them. The prototype can be a wall of post-it 

notes, an illustration, a role-playing activity or an object. The prototype does not have to 

function and the level of detail in the prototype can differ depending on how much time 

is left of the project. A prototype can be anything that takes a physical form and they are 

most successful when people can experience and interact with them. Prototypes can lead 

to a deeper empathy and shape new ideas. (Doorley, Holcomb, Klebahn, Segovia, & 

Utley, 2020) 

2.3.2.5 Test 

This is the mode were the prototypes gets evaluated. The designer let the users interact 

with the design and can see potential flaws in the design. The designer needs to go back a 

couple of steps and refine their solution after evaluation. Prototyping should be made as 

if the designers knows their solution is right, and testing should be made as if they are 

wrong in order to get a critical mindset. (Doorley, Holcomb, Klebahn, Segovia, & Utley, 

2020) 
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2.4 Human centered design 
Human centered design (HCD) is a way of approaching a problem by having a user 

driven process. In HCD the end-user’s perspective is considered at all stages of the design 

process. In order to get a good understanding of the end user’s needs the designer 

observes the user in the right context. Other methods as interviewing users and engaging 

the problem personally is also used but with caution since most people are not aware of 

the problems themselves and have a tendency to adapt to present solutions. The focus in 

HCD is to discover what is the problems and how can we change those problems into 

enjoyable experiences. Don Norman mentions five fundamental principles of interaction 

to create those experiences: Affordance, Signifiers, Mapping, Feedback and Conceptual models. 

(Norman, 2013) 

2.4.1 Affordance 

Affordance is the relationship between the properties of the object and the capabilities of 

the recipient which determine how the object could be used. When a user understands the 

functions of a product affordance is achieved. Affordance could be achieved by all senses 

but the strongest one and most commonly used is vision. Figure 3 illustrates a chair that 

affords sitting and support. (Norman, 2013) 

 

Figure 3 A chair affords sitting and support 

2.4.2 Signifiers 

Affordance determines which actions that are possible, and signifiers communicate where 

the action should take place. Signifiers are often made as marks or symbols to guide the 

user into how to use the product. A bookmark shown in Figure 4 is an example of a 

signifier that tells the user where the book should be opened. (Norman, 2013) 
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Figure 4 A bookmark is an example of where an action should take place. 

2.4.3 Mapping 

Mapping is the relationship between the elements of two sets of things. It means that 

functions are placed in relation to their orientation. If functions of the same type are 

placed near each other in a proximity, it is easier for a user to understand. It is common 

to use mapping in the layout of computer keyboards as shown in Figure 5. (Norman, 

2013) 

 

Figure 5 Mapping of functions in a keyboard 
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2.4.4 Feedback 

Feedback is the response of an action and without the feedback the user cannot control 

and understand a product. Feedback should be immediate, even a short delay may lead to 

the user abandoning the activity. Too much feedback can also be annoying which also 

leads to confusion. The designer must plan for the feedback, it is important that it is done 

the right way. Figure 6 is a stove light that lights up as soon as the switch has been 

switched which is an example of a feedback. (Norman, 2013) 

 

Figure 6 Kitchen stove light 

2.4.5 Conceptual models 

A conceptual model is an explanation of how something works without telling exactly 

how something works. It is a highly simplified explanation and if used correctly the user 

understands the effect of the action but not necessarily the underlying actions for the 

function. An example is the folder icons found in computers (Figure 7). Computers does 

not contain folders, but the way they store information can be associated with a folder 

and that makes it easier for users to understand the function. (Norman, 2013) 

 

Figure 7 Folders found in computers are an example of a conceptual model 
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2.5 Human factors 

2.5.1 Human information processing 

All human processing starts with a stimuli that we see, hear, touch, smell or taste. After 

we notice the stimuli we perceive it and that is when we try to understand the product and 

sort out patterns. The stimuli fill our attention, which is limited, so our subconscious 

automatically excludes some of it. Our memory is also limited and we can only remember 

between 5 to 9 chunks of information within 30 seconds of seeing something for the first 

time. So, it is important to design for working memory (short memory). We base our 

response on what we have been able to process in our mind. (Wickens, 2012) 

2.5.2 Perception 

Perception is about how we experience and evaluate both natural and designed objects. 
Through processes of sensory stimulation, cognitive processing and affective response we 
experience products in different ways and according to Mike Baxter it takes 200 – 250 ms 
to perceive a product (Baxter, 1995). We become aware of objects every day, we enjoy, 
feel, remember, understand and value them daily. The experience is different for each 
individual and is based on; (1) personal factors (experiences, background, cultural values 
and motives), (2) product related factors (type of product, properties, characteristics and 
brand), (3) external factors (environmental, social and economic).  
 
A framework of perceptual product experience (PPE) has been made into a model where 
the perceptual experience is composed off 3 core modes; (1) sensorial (initial impression 
and recognition of product), (2) cognitive (making sense of product, its structure, use, 
origin and purpose), (3) affective (value of attributes and judgement of product).  
 
Besides from the core modes the experience can also be divided into 2 dimensions; 
Presentational and representational where the presentational is the pleasurable side of the 
experience and the representational is the meaningful side. The two dimensions relates to 
the core modes in the way that each core mode has a pleasurable as well as a meaningful 
dimension. Hence, the sensorial mode is established in the presentation dimension as 
impression and in the representational as recognition. The cognitive experience is 
appreciation and comprehension whereas the affective experience is emotion and 
association. The PPE framework is illustrated in Figure 8.  
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Figure 8 Framework of perceptual product experience (PPE), with core modes (centre) and the two dimensions of presentation (left) and representation 
(right) with submodes. 

The PPE framework recognizes that products are experienced through all senses and that 

understanding, evaluation, pleasure and emotional response are parts of the experience. 

The framework also concretizes how a product is perceived and through understanding 

perception a design work can be carried out effectively and by so deliver products that 

create desirable, pleasurable and meaningful experiences. (Warell, 2008) 

2.5.3 Gestalt laws 

”An arrangement of parts which appears and functions as a whole that is more than the sum of its 
parts.” - (Monö, 1997)   
 

Gestalt psychology was developed in Germany and Austria in the early 20th century and 
the word gestalt means form in German but can be interpreted as pattern or 
configuration. Understanding gestalt is the ability to see the holistic composition of 
patterns. One could say that gestalt means that we see something as a whole rather than 
the specific parts, maintaining that the whole is greater than the sum of its parts. Our 
brain is programmed to distinguish meaning in things, such as patterns and forms but to 
understand these patterns there are a set of gestalt laws: The rules of symmetry, similarity, 
continuation, closure, proximity and figure/ground. (Baxter, 1995) 

2.5.3.1 Symmetry 

Symmetry (Figure 9) is the strongest gestalt rule and the one that is the easiest to find in 
objects. All simple geometric forms have symmetrical features and the brain is trained to 
detect geometric forms rather than irregular ones.  (Baxter, 1995)  
 

 

 
Figure 9 Symmetry 
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2.5.3.2 Similarity 

Features that are of similar shape(Figure 10), configuration or color will be grouped 
together and be seen as a pattern. A computer keyboard is an example where similarity is 
used to help the user understand the functions of the keyboard. (Baxter, 1995)  

 
Figure 10 Similarity 

2.5.3.3 Continuation 

Patterns are perceived due to its continuity (Figure 11), trajectory or vector of their 
components, also called ”rule of the good line”. When there is an intersection between 
two features people tend to see them as separate rather than as one.  (Baxter, 1995)  

 
Figure 11 Continuation 

2.5.3.4 Closure 

Closure (Figure 12) is a visual connection or continuity between sets of elements which 
do not actually touch each other in a composition. The closure makes the composition 
easier to see as a whole. (Baxter, 1995) 

 
Figure 12 Closure 
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2.5.3.5 Proximity 

Objects or features in close proximity will be seen as a pattern (Figure 13). This is often 
used in TV remotes to group similar functions. (Baxter, 1995) 

 

 
Figure 13 Proximity 

2.5.3.6 Figure 

Objects grouped together tend to be perceived as a single figure and tends to simplify. 
Both the background and foreground can be used to communicate a message (Figure 14). 
(Baxter, 1995)  
 

 
Figure 14 Figure 

2.5.4 Semiotics in product design 

Semiotics is the study of signs and symbols and their use or interpretation. In semiotics 
signs and symbols are not as we traditionally think of them, instead they are brought into 
a bigger context that includes anything capable of representing something. The sign could 
for example be the red button on a TV remote that turns the TV on and off. Another 
example is the volume controller on a radio that raises the volume when turned clockwise.  
 
Designers implements their knowledge of semiotics in products in order to communicate 
with users and to let them get a better comprehensibility of the product. It also leads to an 
increased attractivity, recognition, impulses to act and pleasure of using the product. In 
semiotics there are 4 different functions that designers work with; Describe, express, exhort 
and identify. (Monö, 1997) 
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2.5.4.1 Describe 

Describe is something that describes the product, what it is and in which context it´s 

supposed to be used. For example, a stove knob that indicates a turning mechanism, A 

doorknob indicating to twist it and open the door and a handle with a flat surface 

indicates a push and pull motion. (Monö, 1997) 

 
Figure 15 Three different designs that describes their mechanisms. 

2.5.4.2 Express  

Express is something that expresses a certain sensation in the product. A product can look 

agile, compact, heavy, fragile, expensive, fast, flexible etc. The form language in a product 

triggers response in our minds and the designer uses that to express qualities. For 

example, guitar models that reflect different musical styles. (Monö, 1997) 

 

 
Figure 16 Guitar models with different expressions. 
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2.5.4.3 Exhort 

A designer uses exhortation to trigger a response from the user and tries to indicate how 

the product functions through exhorting something. Sometimes it can be hard to 

distinguish when it is disguised but it could also be very obvious through a clear 

description. For example, a pirate ship wants to bring fear to their recipients, a “do not 

press button“ make the addressee want to press it, the control panel indicates different 

actions as well as the screwdriver. (Monö, 1997) 

 

Figure 17 A pirate flag, a "do not press" button, a control panel and a screwdriver 

2.5.4.4 Identify 

Identify is about identifying a product to its origin, its product family and its purpose. An 

example is a company that starts of by designing a computer and once they continue with 

other gadgets, they keep the characteristics from the computer in the other products in 

order to keep the feeling of the brand. They do this by establishing a design language, 

having a color scheme, and naming the products consistently. Apple as seen in Figure 18 

is an example of a company that has a strong identity. (Monö, 1997) 

 

Figure 18 Apple is a brand that has developed a strong identity 
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2.6 About Elderly 
It is common to assume that elderly are weak and alone even though studies indicate that 

this is not the case. Lars Tornstam presents many examples in his book Åldrandets 

socialpsykologi were younger generations falsely assumes that elderly are weak and alone. 

Tornstam describes this phenomenon as a result of how media presents elderly. In media 

elderly are often presented in the way that was true around one hundred years ago when 

support and aid was not as developed as today. For some reason the attitude towards 

elderly have not catched up with the true situation in today’s society.  

The human being has a need for consensual validation which means that we compare 

ourselves with others view of ourselves, this can lead to a stronger self-image. If we lose 

the opportunities for social interaction our consensual validation might suffer. The aging 

process can lead to loss of social interaction by loss of relatives due to death, illness or 

relocation. Elderly and health care workers have also shown a fear of elderly losing social 

interaction by the increasing use of technology in elderly care (Socialstyrelsen A. , 2018). 

(Tornstam, 2018) 

2.6.1 Gerontology 

Gerontology is the scientific study of old age, the process of ageing, and the particular 

problems of old people. There are different theories in gerontology that describes 

meaningfulness to aging and some of them are more fit for a certain type of elderly. In 

order to truly understand the elderly and develop a solution that is fit for them it is 

important to know the basic theories of gerontology. Four of the theories are explained 

below: The role theory, The activity theory, The disengagement theory and The gerotranscendence theory.  

2.6.1.1 The role theory 

According to the role theory a person has different roles during their life. For example, a 

person could go through the following stages in their life: being a child, student, military 

recruit, electrician, husband, grandfather, and retirement. Each of these phases are 

specific parts of one’s life and in all of them the individual plays different roles. The 

society also has certain expectations on peoples roles and a role can change, for example a 

25 year old electrician does not have the same role as a 60 year old electrician. As a person 

gets older they loose more of their roles which is opposite to a young person that gets 

new roles. Losing a role can be hard which can damage one’s esteem and identity. Some 

elderly find it hard to accept a new role where they have to rely on someone that used to 

be dependent on them, for example their kids. (Tornstam, 2018) 
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2.6.1.2 The activity theory 

The activity theory implies that an elderly gets a high quality of life by being active and 

maintaining interactions. The theory states that an elderly’s life quality remains high if they 

maintain having a wide social network and are active with hobbies. According to the 

activity theory an older person that suffers role loss or loss of friends should replace those 

roles or friends with new alternatives. (Tornstam, 2018) The activity theory has been 

highly used within gerontology and also practiced by most elderly care providers in the 

western world. The Swedish elderly care is also characterized by the activity theory which 

can be seen in the social services law (Lag (2010:427), u.d.): 

4 §   Socialtjänstens omsorg om äldre ska inriktas på att äldre personer får leva ett värdigt liv och känna 

välbefinnande (värdegrund). 

Socialnämnden ska verka för att äldre människor får möjlighet att leva och bo självständigt under trygga 

förhållanden och ha en aktiv och meningsfull tillvaro i gemenskap med andra. 

Lag (2010:427). 

Unofficial translation: 

4 §   The social services' care for the elderly shall focus on the elderly being allowed to live a dignified life 

and feel well-being (values). 

The Social Welfare Board shall work to ensure that older people have the opportunity to live and reside 

independently in safe conditions and have an active and meaningful existence in community with others. 

Law (2010: 427). 

2.6.1.3 The disengagement theory 

The disengagement theory is the opposite to the activity theory in the way that it is natural 

to withdraw from society when coming to age. As people are getting older they accept 

and feel more at ease in becoming more to themselves, they actually feel better being 

alone and reflecting on their past. This theory also goes along with how western society 

often treats elderly by letting them drift away from the society. Supporters for the theory 

says that it is a natural part of becoming older and by that gives satisfaction and harmony. 

(Tornstam, 2018) 

2.6.1.4 The gerotranscendence theory 

Gerotranscendence is a shift in perspective from a more materialistic to a more 

transcendental one. Elderly become more open to not understanding mysteries. 

Contemplative loneliness becomes a part of one’s life, often with raised quality of life. A 

person that undergoes gerotranscendence does often feel increased feeling of unity with 

the universe, changed perception of time, space, life, and death, a growing affinity for past 

and future generations, a declining interest in social contacts and an increasing amount of 

time devoted to solitary meditation.  According to Tornstam a person like that should not 

be forced to activity but rather be let alone. (Tornstam, 2018) 
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2.6.2 Sense of coherence  

Sense of coherence (SOC) is a theoretical formula first stated by sociologist Aaron 

Antonovsky. The formula is widely used within gerontology to estimate the quality of life 

for elders and is also a part of the Swedish national core values within elderly care 

(Socialstyrelsen B. , 2012). The higher SOC an individual has, the better they are at 

handling difficult and stressful situations. SOC is built of three components; 

comprehensibility, manageability and meaningfulness. When all the components are in balance a 

person gets a sense of coherence.  

Comprehensibility: Is the belief that you have the ability to understand events in your life 

and can predict how those events turn out 

Manageability: Is the belief that you can take care of things within your control. It could be 

that you need support or tools to handle the situation but as long as you feel that you can 

take care of things then you have a good manageability.  

Meaningfulness: Is the belief that your life is interesting, it is full of satisfaction and that 

things in your life has a purpose and a reason.  

A strong sense of coherence is associated with good physical, mental and social health 

(Tan, Katri Vehviläinen‐Julkunen, & Wai‐Chi Chan, 2014). Studies also show that 

meaningfulness has a high impact on the sense of security even though there is no proof 

that they are connected (Fagerström, 2011). 

2.6.3 Increasing amount of elderly 

In recent years there has been discussions about the silver tsunami. The silver tsunami is a 

metaphor for the increasing amount of elderly in the society. The metaphor has been 

criticized for bringing a misconception that elderly will threaten to swamp the health-care 

system, economy and quality of life (Barusch, 2013). Regardless if the metaphor is 

misperceiving or not it is still a fact that the amount of elderly will increase and by so 

more resources need to be put into elderly care (Tornstam, 2018).  

According to Swedish demographics the amount of people over 80 years will increase by 

50 percent in Sweden by the year of 2028 compared to 2018 (SCB, 2018). As seen in 

Figure 19 the demand of educated staff far exceeds the expected labor in elderly care 

(Socialstyrelsen, 2020). More authorities are asking for new and better technology within 

the elderly care to be able to take care of the increasing demand (www.Örebro.se, 2015) 

(Socialstyrelsen A. , 2018).  
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Figure 19 Forecast of the number of qualified staff in Sweden's elderly care in relation to demand. The forecast (orange) is the amount of educated staff if 
the number of graduated caregivers remains the same as in 2018. Scenario 1 is if the number of graduated caregivers from gymnasium and komvux 

increases by 50 %. Scenario 2 is if the number of graduated caregivers from gymnasium increases by 50 %, from komvux by 100 % and that students 
that graduate from the health and care would be included in the elderly care work force. (Socialstyrelsen, 2020) 

2.6.4 Most common death causes and injuries 

In order for the elderly to feel safe they need to be secure from diseases, injuries and 

other threats. It is therefore interesting to see which the most common death and injury 

causes are. According to the Swedish social board the most common death causes in 

Sweden is circulatory diseases, followed by tumors and then respiratory diseases as seen in 

Figure 20. (Socialstyrelsen, 2020) 

 

Figure 20 Death causes in Sweden (Socialstyrelsen, 2020) 
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In Sweden over 50 000 fall injuries occur each year for people over 65 and the costs of 

fall injuries is up to 10 billion crowns. The falls can be from mild to severe ones that lead 

to impaired quality of life or even death. Death from falls is also one of the top ten death 

causes for older people, In Sweden around 1000 elderly die from falls each year.  

(Folkhälsomyndigheten, 2020) 

2.6.5 Elderly and security 

Elderly policies and legislation highlight security in various contexts, this indicates the 

importance of security, which is also confirmed by elderly. Studies have shown that 

elderly felt that safety and security were more important than their independence (Fonad, 

2006). Meaningfulness is another subject that is often mentioned in gerontology and is 

said that meaningfulness is connected to quality of life for elderly (Boström, 2014). 

Studies have also shown that security is bringing a feeling of meaningfulness. Thereby the 

focus within elderly care should be more focused on supporting the meaningfulness in life 

and increasing feelings of security (Fagerström, 2011).  

Studies show that today’s technology within elderly care is perceived by elders as limited 

as it can cause reduced freedom, insecurity, worry and fear (Socialstyrelsen A. , 2018). The 

reason for this could be that the existing technology seem to be designed to fit the need 

of the people in control instead of designed to fit the elderly. (Boström, 2014).  

Security is ranked by elders as highly important. Studies show that elders are willing to 

sacrifice a part of their integrity to achieve a higher sense and amount of security. They 

are even prepared to give up on freedom, independence and self-preservation to gain 

higher security. 

In many ways freedom and security could be seen as counterparts but studies show that 

they could be intervened. So, by giving more freedom to elders they could feel more 

secure. Independence does not to be sacrificed to gain security. If elders are more 

involved in the design of their security, it could lead to a higher sense of security as well as 

independency. (Boström, 2014) 
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2.6.6 Elderly and technology 

The use of technology in elderly care has vastly increased in recent years. Alarms, camera 

supervision, apps, robot cleaners and lifts have led to a better situation for many elders. 

Studies show that technology in elderly care is perceived as positive by elders, relatives, 

staff and municipalities. It can lead to an increasing sense of security, integrity and 

independence. As an example, the use of security cameras has decreased the amount of 

disrupted sleep by letting caregivers do supervision through the camera. The better sleep 

led to better health and greater independence. Elders also states that the integrity is higher 

through camera supervision than physical since no one is entering their home at night. 

Even relatives, staff and municipalities benefit from the technology. Relatives have said 

that they feel more at peace when they know their elderly can sleep better, staff has better 

working conditions by not having to transport themselves in the middle of the night, and 

municipalities get economic and environmental savings. (Socialstyrelsen A. , 2018) 

The use of technology also has its negative aspects. Elders does often have a poor 

understanding of the technology used. They get varied information about the technology 

and the information differ depending on the source. The technology also seem to be 

designed to fit the people that are in control instead of the elderly. Many elders have 

stated that they were worried that the technology would take over. Take control of their 

lives and that they would become something instead of someone. Many are afraid that the 

human contact will disappear and that the staff will be replaced by technology in order to 

do cutbacks. They are also positive to security alarms but are skeptical of being monitored 

(www.Örebro.se, 2015). Elders said that they rather be monitored in health status than 

physical activities and that cameras were not an optimal solution (Demiris, 2008). Martina 

Boström suggests that if monitoring technology is to be developed with security for the 

elders, it should be developed together with elderly or using their perspective. This 

opinion is shared by Britt Östlund’s who states that elderly with their immeasurable 

experience could be great for development of new products (Östlund B. A., 2011).  

In a study made by Örebro municipality’s elders described what kind of technology they 

would prefer and the result shows that most elders want security creating alarms that go 

automatically to the staff, but they would prefer not to be monitored. They also state that 

they want technology that can improve communication between them and the caregivers. 

Technology for movement assistance and for personal care were also asked for. The study 

shows clearly that robots were not appreciated, and they asked for more understandable 

technology.  
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2.7 Doppler radar technology 
Traditionally radar technology is associated with military applications where radar is used 

for tracking land, air and sea targets. Radars has also been used commercially, for example 

in aircrafts to help pilots land in foggy conditions, determine weather conditions for 

meteorologists and for police to determine speed of vehicles.  

The doppler effect is a known physical theory. It can be observed in real life by listening 

to a police car’s siren. When the police car is approaching the listener, the siren tone is 

high but as the car drives past and moves away from the listener the siren tone is 

sounding lower.  

Doppler radars work the same way but measure the Doppler effect on radar waves, 

instead of on sound waves, to find objects and their speed. A Doppler radar sensor 

transmits constant frequency radar signals through an antenna. The sensor then detects 

the speed of the object by measuring the frequency difference from the reflected radio 

signal. 

In recent years researchers has discovered that the Doppler radar sensors offer a great 

potential for vital sign monitoring. The doppler radar can detect minute motions of the 

body surface and uses it for monitoring heart rate, respiration rate, and blood pressure 

(Zhao & Hong, 2018). Larger movements such as falls can also be monitored making it 

good option for fall detection systems. The radar waves penetrates textiles, glass and most 

wooden structures and are not significantly affected by weather, sound, dirt, temperature 

and illuminance. By having a radar sensor that has multiple channels and a wide output 

range (1 Hz to 1 MHz) with a low fliker noise the radar will not be affected by nearby 

electronical equipment.  

The radar cannot determine any personal information by default since it does not show 

an image of the person or listen to what they say. This makes it ideal for patients that 

want privacy and are worried by security issues. (Nezu, 2019) 
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2.8 Injection molding 
Injection molding is used in many sectors of product design since it gives freedom to use 

complex shapes and achieve a good finish for mass production. The process has been 

used to make consumer, industrial, medical, toy and sport products for many companies. 

The most commonly used tool to mold plastics is the reciprocating screw machine (Figure 

21). The machine is fed with polymer granules that are put into a spiral press that mixes 

the granules into a goo. The goo is forced through a nozzle into the die. The mixture then 

solidifies under pressure and can be removed from the die as a finished component. 

Thermoplastics, thermosets and elastomers can all be used for injection molding. 

Different materials, colors or features can also be molded together through the process. 

(Ashby, 2017) 

 

Figure 21 Injection molding (Ashby, 2017) 

 

  



Method 

30 

 

3 Method 

3.1 Design process 
The process used in this project is the Double diamond method developed by the Design 

council UK. The methodology is explained in detail in the theoretical background 

chapter. While the main process is the Double diamond many of the methods used are 

described in the Design thinking bootleg document developed by the Stanford University.  

The process is used iteratively with a human centered design approach and with design 

thinking during the entire project.   

3.2 Gantt chart 
A Gantt chart is a tool used in projects to keep the project group on track, displaying a 

timeline for specific tasks. All the tasks are plotted on the left of the graph and the time is 

plotted as bars in the graph. The bars will indicate on which time period where the tasks 

are executed. Tasks can be serial, parallel coupled and parallel uncoupled. During the 

project one can fill in every task as the project is going on and by so keep track if the 

project is going as planned. (Johannesson, Persson, & Pettersson, 2013) 

3.3 Literature review 
According to Creswell, a literature study is made to define concepts that readers need to 

know in order to understand the content of the report. A literature review also maps out 

current research in the topic and Creswell believes that it is good since it can provide a 

picture of the current situation. It also helps the researcher to determine if the topic is 

worth studying and through the literature study the researcher can base their scope 

limitations. Information can be obtained from books, scientific articles, reports and 

newspaper articles. (Creswell, 2014) 

3.4  User analysis 
Every designer has their own experiences, understandings and expertise. A unique 

perspective is valuable to designers when developing new products, but it can also limit 

them. A personal viewpoint leads to assumptions, beliefs that may in fact be wrong due to 

misconceptions or stereotypes. Instead of letting a personal belief limit the amount of real 

empathy a designer assumes a beginner’s mindset and approach the challenge with fresh 

eyes. (Doorley, Holcomb, Klebahn, Segovia, & Utley, 2020) 
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3.4.1 How to assume a beginner’s mindset 

Do not judge 

Observe and engage users without influencing or judging their actions, beliefs and 

answears.  

Question everything 

Especially the questions that seem to have an obvious answer. The users thought might 

be far different than expected. The key is to learn to perceive the world from the user’s 

eyes.  

Be truly curious 

Strive to be as curious as possible, both in situations that seem either familiar or 

uncomfortable.  

Find patterns 

Try to see if topics and themes emerge from different interactions  

Listen… really 

Remove all possible distractions and let the scene soak in. Listen carefully to what the 

user has to say and do not think about how to respond. Also look for nonverbal 

expressions, body language and emotion can tell a lot about a persons feelings. (Doorley, 

Holcomb, Klebahn, Segovia, & Utley, 2020) 

3.4.2 Interview 

When engaging with users it is crucial to be prepared. The time with users is precious and 

it is the interviewer’s responsibility that the agenda sticks to the relevant topic. It is good 

to let the discussion float and allow for spontaneous conversations but always return to 

the main topic. To prepare for the interview it is good to start by brainstorming questions 

by writing down as many questions as possible. Then keep on coming up with more 

questions by making questions based on the questions that already exists. All the 

questions are then grouped by theme and identity. Then the questions are put in subjects 

and in order so that the conversation will flow naturally. Once the questions have been 

grouped and ordered they can be refined. Some questions will be out of place or have the 

same meaning, those can be cut off the list. It is also good to add “why”, “tell me about 

the last time you ____?” and “how do you feel about” questions. Open ended questions 

lead to stories and stories leads to insights for design solutions. (Doorley, Holcomb, 

Klebahn, Segovia, & Utley, 2020) 

3.5 Composite a character profile 
Creating a fictional persona is a way to bucket findings from the empathy work. The 

character should be based on findings from literature, observations and interviews. It 

supports the designers in focusing their attention towards the right characteristics and 

also becomes a “guinea pig” to keep the project going forward. (Baggeroer, o.a., 2020) 
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3.6 Journey map 
A journey map is a tool used to illustrate a person’s journey through the day and how they 

come across the product. The journey map should be filled with details of the user’s day 

and it is a great way to highlight the details and milestones. Journey maps is used both for 

the designer in their empathy work but also to communicate findings to an audience. A 

journey map can be made out of a timeline of events, series of pictures, a stack of cards or 

anything that could illustrate the user’s day step by step. (Doorley, Holcomb, Klebahn, 

Segovia, & Utley, 2020) 

3.7 Functional analysis 
A functional analysis is used to break down different functions in a product and by so 

separates the different problems. This is done to make it easier to come up with different 

solutions to the problem and leave space for creativity. The functional analysis starts with 

the main function. For a toothbrush the main function would be to brush teeth. Then the 

necessary functions are listed, these are the ones that are a necessity for the main function 

to work. For the toothbrush this could be apply toothpaste or apply lift. After that all the 

desirable functions are listed and this could be electrically charged, ergonomic shape. All 

the functions can have limitations and these limitations could be material, cost, electrical 

etc. (Ullman, 2010) 

3.8 Product Breakdown Structure 
Product Breakdown Structure (PBS) is a tool to get an understanding of a product or a 

system. The PBS makes an complex product more understandable by breaking the 

components down into manageable parts.  Every component in a product is listed and 

ordered in a hierarchy way where the final product is at the top of the order, followed by 

sub-categorized elements of the product. The PBS can be torn down to every component 

in the product or just the most important parts depending on what the designer wants to 

achieve. (Product breakdown structure, 2020) 

3.9 Competitor analysis 
”To steal from one person is plagiarism, to be influenced by many is good design.” – D, G Ullman 

A competitor analysis is used in product development projects to get an idea of how 

competing brands are solving the same problem. Even if a product is completely new 

there is still competition, or at least products that are similar or fill parts of the need. The 

idea of a competitor analysis is twofold: firstly, it creates an awareness on to what already 

exists. Secondly it gives inspiration on what to improve based on competitors solutions. 

(Ullman, 2010) 

3.10 Moodboard 
A moodboard is a collection of pictures that represent the feeling the designer want to get 

from the design. The moodboard is made by picking lead words that the designer wants 

to implement in the design and then finding pictures and illustrations that resemble those 

words. When the moodboard is established it is a tool used to get partners and coworkers 

to aim for the same feeling and vibe. (Österlin, 2010)  
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3.11 Kansei engineering 
Kansei engineering is a product development methodology that aims at translating user’s 

feelings into design solutions. Kansei engineering was developed in Japan and means 

affective or emotional engineering, this is a direct meaning to what the methodology 

strives to do: Link feelings to concrete design properties. (Saeed & Nagashima, 2012) 

(Shütte, Eklund, Axelsson, & Nagamachi, 2004) The method is built of five phases: 

Product domain, semantic space, property space, picking products and conducting survey.  

3.11.1 Product domain 

Product domain implies that the designer picks a group of products to be studied. Picking 

product domain also includes target group and market-niche. When conducting the 

survey, demographic questions should be included. Demographic questions are used to 

split the data into different groups. The result can differ depending on gender, age, 

background etc.  

3.11.2 Span the semantic space 

Span the semantic space means to collect a big amount of words that could be used when 

talking about the product. For example, toothpaste could be described as smoothing, 

effective, tasty, beautiful etc. These words are referred to as Kansei words.  

3.11.3 Span the property space 

Span the property space implies to find physical properties in products and list them in 

different catagories. As an example a product could have the property “shape”, different 

categories for that property could be “round” or “square”. Another property could be 

color, categories for that could be blue and yellow.  

3.11.4 Picking products 

In this phase a group of products are chosen as test objects. The products can be 

presented in their physical form or as a picture, audio clip in an online survey.  

3.11.5 Conduct survey 

Present the products to the target group, collect answers and evaluate the results. The 

analysis could be done through: 

• QT1 (Quantification Type Theory 1) – A linear regression method.  

• OLR (Ordered Logistic Regression) – A linear, logistic regression method 

• OrigRSA (Original Rough Sets Analysis) - A non-linear regression method 

• VPBRSA (Variable Precision Bayesian Rough Sets Analysis) – A non-linear 

regression method 
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3.12 Ideation sketching 
Ideation sketching is used to get the flow of ideas going without putting any judgement 

into the sketches. Since an idea is never “ready”, sketches is a fast way for further 

development. The focus is not on making good looking sketches but to illustrate a clear 

idea. Ideation sketches are often line drawn inside view and can be complemented by 

words or phrases. It is important to generate as many ideas as possible with different 

variations. The ideation phase will end up in a selection where the best ideas will go on to 

further development. It is important that the sketches have the same level of quality when 

the selection process starts. Sketches can also be used in other phases in the product 

development process. As the project goes on the sketches gets more detailed. Close-up, 

perspective and exploded view drawings can be made to communicate the design. (Eissen 

& Steur, 2016) 

3.13 CAD-modeling 
Computer aided design (CAD) models is a way to communicate product development 

results to stakeholders. The models are fully defined three dimensional geometries 

represented in a software. The models have become of absolute need to simulate and 

analyze if the result fills the criteria that was set in the beginning of the project. CAD-

models is valuable for the companies as it cut costs from making physical models and can 

still offer a good representation of the product. There are two types of CAD software: 

Solid- and surface-modeling. Solid modeling is used to make models with a volume, in 

these models all surfaces are geometrically correct and can also provide analyzing tools. 

Surface models on the other hand does not need to have geometrically and physically 

correct surfaces. The objects do not have properties of mass and no thickness but the 

benefit with surface modelling is that the designer has a greater freedom to modify 

models in a way that solid modelling is incapable of. (Johannesson, Persson, & Pettersson, 

2013) 

3.14 Prototype 
A prototype or mock-up is an early version of a product in a developing phase. The 

model is used to test and evaluate a concept. It is a fast way to discover flaws in the 

design that can be refined later. A mock-up or a prototype does not have to function 

properly but can be of varied detail and they can differ depending on the area that the 

designer wants to discover. (Österlin, 2010) 
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3.15 Testing with users 
Testing with users is a fundamental part of human centered design. It is a way to test the 

solution as well a gathering more empathy from the user. When testing it is important to 

let the user experience the solution. The designers should only inform the user about the 

context and then let the user interact with the solution. As the user is experiencing the 

solution the designer asks questions like “tell me how you think when you do this?” in 

order to let the users talk through their experience. The designer should also resist the 

urge to correct the user if the product is interpreted in the wrong way. When the user has 

interacted with the prototype it is good to follow up with questions: “Can you show me 

why this would (not) work for you?”, “Tell me how this made you feel”, “why?” and 

answer question with questions “well, what do you think that button does”. (Doorley, 

Holcomb, Klebahn, Segovia, & Utley, 2020) 
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4 Approach and Implementation 

4.1 Design process 
The project went on for 20 weeks and the double diamond process was used during the 

entire project. The first week was excluded from the process as that week’s focus was to 

define the design brief, sign contracts, write thesis description, registration form and plan 

for the work ahead.  

The four following weeks was focused on collecting information, also referred to the 

Discover phase in double diamond terminology. The data was collected from various 

literature, meetings with elderly, their relatives, caregivers, managers, municipality 

representatives and from analyzing competitors work.   

In week 5 the Discover phase was analyzed and documented in the Define phase. Personas 

was created based of people found in literature or from meetings, the personas were put 

into scenarios. The Define phase became a basis for the continuing work ahead.  

The next phase was the Develop phase and these weeks was spent on generating ideas 

through various brainstorming techniques found in the design thinking bootleg 

document. The ideas were represented and explained in sketches, CAD-models and text. 

Before a halfway presentation in week 9 the ideas were polished in the Deliver phase to be 

presented to the host company.  

The weeks after the halfway presentation was focused on evaluating the four main ideas 

and concepts. The initial plan was to create prototypes and show them to the stakeholders 

but since Covid-19 occurred during this process the solutions was only illustrated through 

CAD-models, pictures and text. The concepts were analyzed together with elders, 

relatives and caregivers through video conference interviews. The interviews led to greater 

empathy for the users which was documented and became a basis for the updated 

functional analysis, moodboard, journey maps and character profiles.  

From week 12 to 15 more ideas were generated and discovered. The ideas were generated 

through digital sketches and evaluated with colleagues. At the end of the week 15 the 

ideas were narrowed down to one concept. The last Deliver phase started in week 16 and 

went on till week 19 and focused on finalizing the design. These weeks focus was to get a 

finished CAD model together with a prototype. The focus of the last weeks was to finish 

the presentation for the company.  
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4.2 Discover 

4.2.1 Planning 

In the beginning of the project a Gantt chart was made to keep track of tasks in the 

process. The Gantt chart was made through listing important milestones in the project 

and then adding subtasks needed to fulfill the milestones. The planning was based of the 

design thinking bootleg methodology. The Gantt chart can be found in Attachment 1. 

4.2.2 Literature review 

The findings from the literature review can be found in the theoretical background 

chapter. The most important insights from the literature reviews can be read below.  

• The amount of elderly that need care is rapidly increasing.  

• The elderly care is in need of new technological solutions to handle the demand. 

• Many technologies are fit for the ones in control and not the elderly. 

• Most common causes of death are: Circulatory, tumor and respiratory diseases.  

• Most common cause of injury is from falling.  

• Sense of coherence is a way to measure quality of life 

4.2.3 Competitor analysis 

A competitor analysis was made to get insight in how other companies tackle the same or 

similar problems. The study was made by analyzing technologies used in today’s elderly 

care.  

4.2.3.1 Personal security alarm 

The security alarm is an alarm that is worn by the caretaker either as a necklace or as a 

wristband (Figure 22). The security alarm communicates with a home unit and when the 

button is pressed an alarm goes to the security central through the home unit. Elders and 

the care provider can then talk to each other through the home unit. The security alarm 

has a range of 120-250 m outside and is guaranteed at least 25 m indoors but usually 

works 60 – 80 m depending on the building.  

 

Figure 22 Security alarm (https://www.tunstall.se) 

 

https://www.tunstall.se/
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4.2.3.2 Surveillance camera 

The use of cameras within elderly care has vastly increased in recent years (Figure 23). 

They are most commonly used for nightly supervision where they have been an 

alternative to having traditional supervision in the form of a physical visit. The cameras 

are mounted so that they are facing the bed where the caretaker sleeps so that certified 

staff can make night rounds remotely. The cameras have led to better sleep and by so 

increased health for elders, safer work conditions for caregivers and economical and 

environmental savings for the municipalities. The cameras are still getting criticism for 

being intrusive and they are not developed for the elderly, for example some elderly can 

be disturbed by the light that indicates if the camera is on or off. (Socialstyrelsen A. , 

2018) 

 

Figure 23 Supervision cameras (www.cdon.com) 

4.2.3.3 Radar 

Radar is a new technology that has been getting commercially recognized the recent years 

by the company Vayyar. Vayyar’s radar detects a person’s body position, falls and health 

problems. According to Vayyar the device can detect fast falls, gradual falls, falls behind 

objects and furniture, falling from a bed, falling on the back, side and stomach with 

various body sizes. The device can detect falls from up to 7,5 meters away from the radar 

and covers a view of 170°. The device can also measure pulse and respiration and they are 

currently working on a version that can also measure blood pressure. The device can be 

seen in Figure 24 and is attached to the wall by double sided tape in a place where it can 

cover an entire room.  (Vayyar, 2020) 

 

 

Figure 24 Radar unit (www.walabot.com) 

http://www.walabot.com/
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4.2.3.4 Fall detector 

Fall detectors are sensors that are placed on the body and measures stability, movement, 

balance and detect falls. The device alarms the caregivers if it detects a fall. The measured 

data can then be presented online where the elders, relatives, caregivers and hospitals can 

go and check the data to be able to provide an individual based care.  (Motfall, 2020) 

4.2.4 User analysis 

Initial interviews were conducted together with thirteen seniors, ten caregivers, one care 

manager and six municipality representatives. six of the thirteen seniors were interviewed 

alone and they lived in assisted living. The other seven lived in ordinary home and a 

caregiver was present during the interviews. 

When asked elderly what they think of technology in elderly care they are all positive and 

they all have some technology that they are using, most commonly the security alarm 

which they say is simple to use. Some of them express a desire to learn more about 

technology and to be more involved themselves but think either that they have not 

received a proper introduction or that it is too hard to understand. They would prefer the 

technologies to be more understandable for them. A few of them are not interested at all 

in learning anything about modern devices. one man said, “I’m happy as long as I have 

my cigarettes and my coffee!”.  

Even though they rely on the security alarm many of them express concerns about it. 

Several of them mentions that there have been occasions where they have not worn the 

security alarm when they needed it. Reasons for this has been that they forgot to put it on 

after sleeping or taking a shower, others left it on a shelf at times and forgot it there. Staff 

also said that it is common that elders are not wearing security alarms when they need it. 

Some of the interviewees had diseases like MS or Parkinson which led to them falling 

very often. Many of the times they were not able to press the security alarm because they 

could not reach their wrist. Many of them questioned the reliability of the technologies 

used today and wanted more reliable products.  

Many of the elders said that it can take a long time before anyone answers a call for help. 

One elderly home had decided to disable the two-way communication function which 

almost all the interviewees at that place were critical of. They felt that the two-way 

communication provided a more secure feeling when they could talk to the caregivers 

when they pressed the alarm. In the current situation the elders were afraid the alarm had 

not gone through. The elders had used the two-communication function before and none 

of them knew why the function had been turned off. 

All respondents wanted more technology that measured their health status. One even 

suggested operating a chip in the arm that both analyses health status and tracks 

movement. When asked if it felt safe that the elderly service tracks their health status 

none of the interviewees had any concern, several stating that it feels safe and is 

something they want in their care.  
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When introduced to the concept of remote nightly supervision through camera nearly all 

respondents were positive. At first some of them were skeptical about cameras when first 

mentioning the word “camera” but when they understood how it was used, they were 

positive to using them. The reason for them being skeptical at first could be that they did 

not know how the cameras worked and they thought that the cameras would record them 

all day long. They did not see the purpose of the camera until it was explained. Once they 

understood the concept of camera supervision and when asked what they felt about the 

cameras they said it gave them security and that it felt safe. When asked if it could be an 

intrusion to their integrity some said that it could be but if it helped them then it is 

nothing that they worry about. Others said that the people that are worried will get used 

to it and that the camera will make you feel secure after a while. One respondent said that 

if you were worried about the technology being intrusive then you probably did not need 

it and did not have the proper insights to understand the help it could give. The ones that 

were negative to using the cameras said that they rather have staff to do the job. They 

could still see the benefit but said that it was nothing for them and that they did not need 

it in their current situation.  

Eight different cameras (Figure 25) were given to the elderly and they were asked to put 

them in order in which ones they would prefer in having in their home. They were told 

that all the cameras had the same function and were equally good. The cameras have 

gotten numbers based of the average result the cameras got ranked where 1 is the best 

and 8 is the worst. V59, M31, P91 is grouped as the larger cameras, F1 as the smaller 

cameras and the M10, FA31 and FA41 as medium sized cameras. The study proved that 

the size was an important factor. Big cameras were annoying to look at and took too 

much space while the smaller ones were not reliable enough and even if they were told 

the small ones could function the same as a big one it did not make them feel safe. The 

elderly did not like the idea of hiding a camera in other objects as could be the case with 

the F1 pinhole. It did not feel safe and they were also afraid of accidentally covering the 

camera or knocking it over. The most popular cameras were the medium sized cameras as 

they were told to be more reliable, understandable, and aesthetical. They were also fond 

of the M10 since it offered multiple mounting opportunities but the camera that looked 

the best to most of the elderly was the FA31. They said that it looks nice with the 

rounded shapes and it is discreet appearance. They all asked for something that is discreet 

but not hidden, they still wanted to see the camera themselves.  

 

Figure 25 Cameras used in survey (https://www.networkcamerastore.com/)  

https://www.networkcamerastore.com/
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When the staff was asked about technology they are divided but most of them are 

positive to having more technology in the elderly care. One caregiver said that technology 

could never replace what they are doing, saying that they check, pulse, respiration, skin 

color, mood, temperature as well as helping them with ordinary stuff that are not included 

in the job description. There is also a risk that the technology fails which leads to 

disorganization, something that the elderly does not want. Another concern was that 

today’s generation of elderly cannot handle the technologies, so they need people to help 

them. The same caregiver also raised a concern of all the different systems that they had 

to use and that they now have less time to do their work due to the technology. The 

caregiver also talked about that the systems were developed to spy on them when they are 

working, and it made some staff members stressed when working under surveillance. 

Others had a different view of the technology and said that it speeded up their workflow 

and led to them having more time to focus on the elders and giving them a better care. 

Many of them showed interest in new technology and wanted to be more involved in 

product development projects. A staff member said that we must think what is best for 

the elderly and what gives them security, and if technology can help them then it should 

be used.  

The municipalities want new technologies that are more holistic than todays, something 

that is easy for elderly to handle, that works over the entire organization. They want 

technologies that are inside the home instead of something carried by the elderly. One 

representative wanted a way to verify what has happened after an accident. The same 

representative also wanted systems that can prevent accidents before they have happened, 

systems that acts and not reacts. Many of them also wants something that is simple to 

install so that staff can mount it themselves which often feels safer for the elderly. They 

also want solutions that does not take up power sockets since many homes have limited 

amount of power sockets as well as it creates a fall risk. Battery driven solutions are 

preferred. Many of them also wanted solutions that did not take up space in the home 

and lets the home be a home instead of looking like a hospital, something that fits the 

environment. Representatives also said that the technology has to come from bottom up 

instead of top down. By this they mean that the technology should be developed out of 

the elderly’s needs instead of what technologies that already exists, something that is 

understandable for the elderly.   
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4.2.5 Kansei engineering 

Kansei engineering was used to find the shapes, sizes and right mounting arrangements 

that felt right for the elderly. The metod was conducted by choosing a product domain, 

finding Kansei words, listing properties, picking products and conducting the survey. 

Even though the products had different functions and the functions were discussed the 

participants were told that all products could function the same way in order to focus on 

which designs that felt right.   

4.2.5.1 Product domain 

The products investigated in the study was 8 different types of surveillance cameras. 7 

elderly between the age of 82 and 86 participated in the survey. 4 of them were men and 3 

were women. The participants were interviewed alone except for one man and one 

woman where a caregiver was present.  

4.2.5.2 Span the semantic space 

The words chosen for the study was Fit (environment), reliable and understandable. 

These words were chosen as interviews has shown that it is important for the elderly that 

it fits into their environment and that it feels like it is reliable as well as understandable.  

4.2.5.3 Picking products 

8 different cameras were chosen for the study, these cameras were chosen as they all have 

unique shapes, sizes and expressions. The cameras chosen can be seen in Figure 26. 

 

Figure 26  Surveillance cameras. (https://www.networkcamerastore.com/) 

4.2.5.4 Conducting survey 

The cameras was presented one by one and the participants were asked to rate them from 

bad – poor – fair  – good – excellent in how much they felt the cameras met the chosen 

words: fit (environment), Simple and reliable. The result was analyzed through the QT1 

method and can be seen in Table 1. 

The more softer, rounder and feminine shapes were more appreciated for all the Kansei 

words. The elderly also seem to prefer the wall mounted cameras over the roof or shelf 

mounted ones where the shelf mounted was the least appreciated. The bigger cameras 

where more popular then the smaller ones.  

https://www.networkcamerastore.com/
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Kansei word Item Category 

Word MCC MCC^2 Name PCC 

P-

value Name Score 

Fit 

(environment) 

0.770 0.592 Form -

0.189 

0.654 Feminine 23.119 

Masculine -13.871 

Placement -

0.286 

0.492 Roof -7.018 

Wall 25.737 

Shelf -28.079 

Size -

0.620 

0.101 Small -0.402 

Big 0.670 

reliable 0.740 0.548 Form -

0.321 

0.438 Feminine 17.443 

Masculine -10.466 

Placement -

0.436 

0.281 Roof -1.411 

Wall 23.099 

Shelf -32.533 

Size -

0.571 

0.139 Small -3.027 

Big 5.045 

Understandable 0.772 0.597 Form -

0.138 

0.744 Feminine 25.682 

Masculine -15.409 

Placement -

0.370 

0.367 Roof -5.036 

Wall 23.740 

Shelf -28.056 

Size -

0.570 

0.141 Small -3.670 

Big 6.116 

Table 1 Kansei QT1 analysis 
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4.3 Define 

4.3.1 Character profiles 

Fictional character profiles were developed in order to define the findings from the 

observations, interviews and literature reviews in the empathize phase. Four different 

profiles were made that each represent a different stakeholder. The character profiles can 

be seen in Attachment 2. 

4.3.2 Journey map 

Journey maps were created to develop a further understanding of the end users and the 

different situations they could encounter. The journey maps were based of stories told by 

interview subjects or from findings in literature. The journey maps can be seen in 

Attachment 3.  

4.3.3 Functional analysis 

A functional analysis can be seen in Attachment 4 and was established after conducting all 

the interviews. The functional analysis was made by listing main, necessary, and desirable 

functions. The functional analysis was used during developing process to stimulate ideas. 

A bubble diagram was also made and can also be seen in Attachment 4. The bubble 

diagram was used to visualize which solutions that could solve different problems and 

how those solutions and problems were connected.   

4.3.4 Product breakdown structure 

A PBS was made to get an understanding of cameras, radars and all their components. 

The camera and radar were analyzed because a camera and a radar was to be developed. 

The PBS was made by grouping the components in the products. The PBS was designed 

so that smaller components were excluded since they were not needed for getting an 

understanding of the product. The two products analyses were made on one camera 

(Figure 27) and one home radar (Figure 28). 



Approach and implementation 

45 

 

 

 

Figure 27 PBS camera (www.cdon.com) 
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Figure 28 PBS radar. (www.vayyar.com) 
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4.3.5 Moodboard 

A moodboard was made which can be seen in Figure 29. The moodboard was created by 

picking pictures that resembled the words: Understandable, reliable and fit into 

environment. These words were chosen as the interviews and the research showed that it 

is important for elderly that the product fulfills these criterions. It was also important that 

the pictures had a softer feel to them and products with softer materials like fabric were 

picked for this reason. The pictures also show products that displays information without 

having a screen as a screen can easily bother an elderly person. Pictures with light colors 

were picked with a few color variations, colors that could give a warm and trustworthy 

feeling. The moodboard was used for ideating and designing the products.  

 
Figure 29 Moodboard 
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4.4 Develop 

4.4.1 Ideation 

Ideation through sketches was carried out throughout the project (Figure 30). The goal 

was to explore many variations in order to find the right feeling for the product. Shapes 

for cameras and radars were explored along with other features, such as displays, 

speakers, microphones, and different types of mechanisms. Most sketches were made in 

front and side view but also in perspective when needed. Both traditional and digital 

sketching was used.  

 
Figure 30 Exploring different shapes 

4.4.2 Concept 1 

As seen in Figure 33, Figure 31, Figure 32, Concept 1 is a camera inspired by those 

cameras that are typically used for nightly supervision. Those cameras are usually very 

easy to mount and install. They also have two-way communication and a light that turns 

on to indicate when the camera is on or off. Concept 1 has similar traits; firstly, it has a 

supporting foot that can be attached to the wall or support the camera on a shelf. This is 

implemented as interviews have proved that it is important that devices have multiple 

mounting options since every home is unique.  

The product is thin to be as discreet as possible, the reason for this is that elderly has said 

in interviews that they prefer something that does not take too much attention but they 

still do not want something that is too small and unreliable or hidden. They also want to 

be able to know where the camera can see them.   
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Instead of having a light indicating when the camera is on or off concept 1 has a shutter 

that opens when someone is using the camera. Studies have shown that some elderly can 

be disturbed by the light, wakes up and have problems sleeping. The shutter is also a 

better indicator when someone is looking than a light. Since the lens is covered one can 

be 100 percent sure that the camera is not looking.  

The design is of a cleaner finish, softer shape than the cameras used today. The aim was 

to achieve a warmer feeling to it. The interviews, the Kansei study and previous studies 

has showed that elderly wants more friendly looking and more understandable designs. 

That is the reason for having a clean outer shell and moving features that are not 

important for the elderly, inside the outer shell. The important thing for the elderly is to 

know when the camera can see them and that is why that is the focus of the design.   

The camera that has a two-way communication feature so that caregiver and caretaker can 

communicate through the device which is also desired by both elderly and most care 

providers. 

 

Figure 31 Concept 1 
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Figure 32 Concept 1 development 

 
Figure 33 Concept 1 
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4.4.3 Concept 2 

Concept 2 can be seen in Figure 34 and Figure 35 and is a radar device that is attached to 

the wall or supported by a foot and measures blood pressure, pulse, respiration, sleep and 

detect falls without having a camera.  

The device notifies the staff if any value hit a critical state or if it detects a fall. The 

caregiver can then contact the elderly through the device. It is also possible for the elderly 

to contact the care provider by simply talking to the device and commanding it to call a 

caregiver, a relative or a neighbor.  

The shell is made of plastic and covered with a fabric. The fabric is used to bring out a  

warmer feeling to the product and achieve a look that does not look like yet another 

hospital device. If the elderly want to make sure that the device is working he or she can 

stand in front of it and a soothing light will indicate that it is scanning the room. The light 

will travel in a circle to resemble how we usually portrait a radar as well as displaying a 

radar icon. The reason for this is to help the elderly understand the product and that it is a 

radar that is making sure nothing bad happens to them.  

 

Figure 34 Radar development 

 
Figure 35 Radar 
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4.4.4 Concept 3 

Concept 3 (Figure 36) is a radar integrated with a camera. The radar scans for a fall and 

health status and if it detects anything critical it alarms the care provider which can then 

look through the camera. The device can be placed on a shelf or mounted on a wall. As 

seen in Figure 37 and Figure 38 the camera looks in the ground while the camera is not 

activated and changes to an upright position when it is activated. The elderly can also 

control when the staff can look through the camera, by pressing the button on the cable. 

the elderly deactivates the camera for a certain time (8 hours) where it is no longer 

possible to for the staff to look through the camera. The camera can be activated by 

pressing the button again. The lights on the button will indicate the time till the device 

gets activated again.  

The reason for having a deactivating function is that it has been a wish from elderly to 

have more control. Some elderly feel that there are times when they want to deactivate the 

camera. An example is when they have a relative visiting that feel uncomfortable with the 

camera and they feel capable of taking care of the elderly if anything happens. Other 

reasons for turning off the camera could be a warm summer day where you want to sleep 

naked without any quilt and you do not want anyone to see you, or maybe you are having 

an embarrassing argument or handling economical documents that could be private. 

There are many reasons for wanting to turn off a camera and in this concept the elderly 

has full control over when and where anyone can see them. By having this switch the 

product also gets more understandable for the elderly since it is something that they 

interact with themselves. Understandability is one of the pillars of sense of coherence 

which is a keystone in this thesis.    

 

Figure 36 Concept 3 development 
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Figure 37 Concept 3 function 

 

Figure 38 Concept 3. The camera changes from looking down to an upright position when activated. 
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4.4.5 Concept 4 

Concept 4 is radar and camera hidden within other objects. As seen in Figure 39 the 

camera and radar is built inside lamps but it could also be built into walls, mirrors and 

other devices. The concept aims to be as discreet as possible and blend into the home as 

much as possible. Some care providers have wished for something that is as discreet as 

possible. This is to avoid that the home becomes more like a hospital than a home. Some 

also say that if it is hidden it is easier to not get disturbed by it and it will not be a 

distraction. Care providers has also experienced that elderly with diseases like dementia 

can destroy care devices because they do not understand the purpose of the product and 

it could be a benefit to them if they did not see the devices, since they are in fact there to 

give them a better care. 

 

 
Figure 39 Concept 4. Cameras and radars hidden within other objects. 
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4.5 Discover 

4.5.1 Evaluation 

The four concepts were evaluated through interviewing 17 participants with an average 

age of 74. Because of the Covid-19 virus the Interviews were conducted online using 

various video conference apps. Each interview lasted between 45 – 90 minutes. The 

participants were introduced to the concepts and then asked questions about them. 

Several of the participants had relatives that is or has been having assisted care and 

referred to them in their answers. Others had assisted care themselves and related their 

answers to themselves.  

When asked about which technologies in today’s elderly care that the respondents already 

were familiar with, they all mentioned the security alarm. Some of them knew about tools 

used to assist the elderly physically but when asked about today’s surveillance 

technologies, most of them were not familiar with fall detectors, cameras, bed sensors, 

radars, GPS watches etc.  

When introduced to the concept of cameras and how they are used within todays elderly 

care, 15 out of the 17 participants were positive to using cameras. They saw the camera as 

beneficial compared to having staff entering the house since it gives a better sleep, is less 

intrusive and reduces transportation. Some of them still acknowledged that it is not an 

optimal solution. The cameras still invade one’s privacy even though they personally 

preferred a camera if they had nightly supervision. The other two participants expressed 

concerns about the cameras, both questioned if the camera really did solve a problem. 

They also thought that the cameras were more intrusive than having staff entering the 

house and one of them were willing to sacrifice sleep in order to have personal 

supervision. One participant suggested that the device should be connected to relatives 

instead of elderly care since they did not trust the care providers.   

All participants agreed that radar is a better solution than camera. Saying that it is better to 

monitor health status than physical activities. two participants still expressed concern 

about radar monitoring. They did not like the idea of a care provider keeping track of 

their health values and would rather have that privately even though they liked the 

benefits with the radar. One of them would like to have the option to turn off the 

function at will and once again be connected to relatives instead of a care provider. The 

rest thought that the radar was a good solution that gave a sense of safety with little- or 

non-sacrifice of integrity. They were eager to try out such a product and would prefer 

themselves to have that type of product in their home.  

The participants are not unified in the question if the product should have a button to 

turn off the camera for a certain time or not. Ten of the interviewees were skeptical 

because they could see flaws with it. One participant said that a function like that would 

never work, if one person dies under that time when it is off every other product would 

be recalled. Another one said that if you have agreed to have a camera in the first place 

then you should not complain about having a camera looking at you. Many also doubted 
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the function since they think that elderly will get used to the camera and make them feel 

safe after a while. Other mentioned risks of turning off the camera by accident. Five of 

the interviewees were more positive to turning off the camera, they could see a benefit 

with the function if the elderly had guests or if the staff felt uncomfortable having the 

camera on. Two of the participants could not decide what they thought about the button. 

Some liked the idea of having control over the activation of the product but thought the 

way with the switch and the timer was not the right solution. According to them the risks 

were too high with such a solution. Two participants said it could be good with a switch 

until you become confused or had dementia and that it could be removed after that.  

All participants said that they want a discreet design that blends into their home. Nearly 

all participants would prefer if the technology was built into other objects, like in concept 

4. They said it looks better and it feels safe to know that you are secure without anything 

interfering with the interior. Several participants said that it is better if it is hidden so you 

do not think about it. One participant said that they liked concept 3 better because the 

lamps in concept 4 looked to modern for today’s elderly, but in general the participant 

liked the idea of having the functions built into a lamp. Some participants expressed 

worries about having a floor lamp since they thought it takes space and that there is a risk 

of falling and suggested a hanging solution instead.  

Two participants said that they thought the camera lens in concept 1, 3 and 4 looked 

threatening. They suggested changing the lens casing to white to make it look more 

pleasant. They also suggested changing the design so the lens could be more hidden.   

Concept 4 was the most popular solution where nearly everyone picked that one as their 

favorite. They thought it was the most aesthetically pleasing solution. They also liked the 

idea because it would not disturb at all and you would not think about it and still have the 

safety. They also liked concept 3 since it had a radar and a camera which provided a lot of 

safety; however, the majority were skeptical to the switch which could turn off the device. 

Instead they appreciated a solution that was a combination of concept 1 and 2. When 

asked which one was the most aesthetical pleasing to them concept 4 were the most 

popular one but concept 2 was also good to many. They liked that concept 2 did not have 

a lens and they also liked the rounder softer chapes of that concept.  

4.6 Develop 

4.6.1 Refinement 

When the decisions on which functions that would be implemented in the final designs 

were taken the project went into another ideation phase. Which functions and design 

features that were used was based of the gatherings from the evaluation phase. The focus 

was to develop as many concepts as possible and then narrow down them down before 

generating even more concepts and then finally narrow those down to just a few. 

Attachment 5 shows a few of the different concepts that was developed in this phase. The 

different design solutions were discussed with colleagues and a voting survey was made to 

get to the final design.  
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4.7 Deliver 

4.7.1 CAD-modeling 

CAD-modelling was used during the entire process but more frequently towards the end 

of the thesis. The final design was modeled to be visualized and produced. The modeling 

was made in Autodesk alias 2019 and visualized in Keyshot 8. Picture of the cad models 

can be seen in Figure 40 and Figure 41. 

 

Figure 40 CAD model in Alias camera 

 

Figure 41 CAD model in Alias radar 
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4.7.2 Prototype 

Full scale prototypes (Figure 42) were made for the final presentation and for the 

company to keep. The protypes were made by 3D-prinitng the shells and snap fitting 

them to each other. The shells were primer painted then wet sanded and finally a white 

color coated. The front piece of the radar had a fabric cover which was attached with 

aluminum tape. The LED matrix display was not made since it was deemed to take too 

long time, instead the wholes for displaying the blood pressure was built into the design. 

A LED loop was put inside the prototype and when the LEDs are lit the light will go 

through the fabric and display the blood pressure.  

  

Figure 42 Prototype 
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5 Result 

5.1 Design 
The system is based on one radar and one camera which can be seen in Figure 43. The 

two products share identity by having the same form language by having the same split 

lines, colors, materials, curvatures and expression. The designs aim to achieve a friendly, 

understandable, simple and elegant look. In order to achieve this the surfaces are stripped 

off of any unnecessary features and instead have clean faces with slow bending curvatures 

across the surface. A smooth and soothing split line divides the main body from the top 

cover. The radar top cover is a piece made of recycled plastic (PET) woven into a fabric 

which gives the product a warmer feeling to it. The radar has a LED matrix display under 

the fabric cover which lights through the fabric and displays one’s values when standing 

in front of the device. The main body is made of injection molded plastic (PC) which 

gives the radar a touch of reliability and professionalism. The camera on the other hand is 

made purely of injection molded plastic (PC).  

 

Figure 43 Radar and camera in the kitchen. 
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5.2 System 
The final result is a system of two products: the radar and the camera. The radar uses 

Doppler radar technology to measure blood pressure, pulse and respiration while also 

detecting falls and making sleep analysis. If the radar detects an abnormal difference in 

any of the values, it will automatically alarm the care provider and hopefully prevent an 

accident before it has happened. The device also detects if a person falls. If that would 

happen the device will first ask the elders if they need help, and if they need help what 

type of help they want and from whom. It is possible to add phone numbers to relatives 

and neighbors if the situation is fit for them to handle. If the elders has become 

unconsciousness and are not able to respond, the care provider will be alarmed. The 

system is illustrated in Figure 44. 

The radar also includes two-way communication and will respond to when the elderly 

shouts “help”. The device will then ask how it may assist. By using this device, the elderly 

does not need the security alarm anymore. If they need help, they can just use the voice 

command to get help. It is beneficial compared to the security alarm which needs to be 

carried along. and often has the problem that it can be hard to push for someone that is 

old and has fallen.  

The device also has a built-in humidity, pressure and ambient temperature sensor that will 

alarm the care provider if it is too cold or any risk of mold in the home. 

The radar can also be connected to a camera as seen in Figure 45. The camera can be 

used for both nightly and daily supervision. The camera is only activated at times that has 

been agreed on between the elderly and the care provider. However, the camera can be 

activated at other times when the elderly agrees to activate it. If the elderly does not want 

the camera to be activated for a planned supervision, they can just simply notify the care 

provider ahead. It is also beneficial to use the cameras when an incident has occurred. 

The camera is used to get an overview of the situation. With the help of the camera the 

caregiver can make the decision if the case can be handled by themselves or the hospital. 

Minutes can be the difference between life and death and the camera can help cut minutes 

in order to save lives.  
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Figure 44 Doppler radar technology 

 

Figure 45 Radar and camera 



Result 

62 

 

5.3 Radar 

 

Figure 46 Supported by foot or screwed to the wall 

The design is made so that the radar blend well into the wall. By having angled surfaces 

towards the back the radar looks thinner against the wall and when light hits the radar it 

will create a soothing shadow on the wall that makes the product look neat and well 

blended with the wall.   

As seen in Figure 46 the radar can either be attached to a supporting foot or screwed 

directly to the wall. Also, the top cover could be replaced by a plastic cover if the 

situations requires so, for example if the sanitizing requirements are high. The LED 

matrix can still display the values through the plastic by having a very thin wall of plastic 

right above the matrix display.  

As seen in Figure 47 the top cover can be replaced by another color to make sure the 

product fit well into one’s home. This is made to let the elderly feel that this product 

belongs to their home and they have the choice to customize their device to fit them. All 

the color variations are of matte color to create interest without looking too playful.  

 

Figure 47 color variations 
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List of components:  

• Main body (PC) 

• Top cover (recycled PET fabric) 

• Machine learning based fall tracking system 

• PCB board 

• Pressure sensor 

• Humidity sensor 

• Temperature (ambient) sensor 

• Speaker 

• Microphone 

• Digital LED dot matrix 

• Radar 

• USB C cable 

The components can be seen in Figure 48.  

 

Figure 48 Inner components radar 
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As seen in Figure 49 the radar will light up and display one’s health status when standing  

in front of the device. This is to create an understanding of the product but also to create 

meaningfulness for the elderly by having an interaction and a purpose of the product for 

them. First the device will display the blood pressure, followed by the pulse and then 

respiration.  

 

Figure 49 Prototype radar 

5.4 Camera 
As seen in Figure 50, Figure 51 and Figure 52 the camera has a shutter that opens up 

when the camera is in use. This is a clear signifier for the elderly to see when someone is 

looking through the camera. The design of the camera is made so that it looks thinner 

than it actually is. By having the surfaces towards the back going in an angled position the 

camera achieves a more discreet look and blends better into the wall. If the camera is 

observed from the side, it is impossible to see how thick the product actually is.   

 

Figure 50 Camera on a shelf 
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Figure 51 Camera from different angles. The camera looks thinner by having the surfaces towards the back go in an angled position.  

 

Figure 52 Prototype camera 
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List of inner components:  

• Main body (PC) 

• Top cover (PC) 

• USB C cable 

• PCB board 

• Camera holder 

• lens 

• IR illumination 

• Speaker 

• Microphone 

• Motorized iris diaphragm 

The components can be seen in Figure 53.  

 

 

Figure 53 Inner components camera 
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5.5 Foot 
The foot can be seen in Figure 53 and Figure 54 and is designed so that the same foot can 

be used for both the radar and the camera. The same foot can also be mounted in various 

ways: corner, wall, or the ground. The foot is made of a main body were the screws are 

attached. Then a top piece is added by snap fit, inside the top piece is a metal weight to 

support the foot. A ball joint with a screw is fastened to the foot by a screw cap. The ball 

joint offers freedom in directing the camera or radar to wherever you want to point it at. 

The foot also has an extra longer neck to support if it is needed. All the plastic parts are 

made by injection molded plastic (PC).  

 

Figure 54 Foot, attached to the wall, a corner or standing on a shelf.  
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6 Conclusion and discussion 

6.1 Discussion of methods 

6.1.1 Design process 

The design process that was carried out was the double diamond method with a human 

centered design approach. The intention was to work close with elderly, caregivers, and 

municipalities. Focus groups had been planned where different concepts were discussed 

together with elderly and caregivers but had to be canceled because of the Covid-19 

disease. It was no longer allowed to visit elderly and instead these interviews had to be 

conducted online through video conference programs. The process had to be changed 

due to the covid-19 virus and the thesis could not be conducted as close to the elderly as 

the first intention was. Finding elderly that was capable of handling these software proved 

to be very hard and it was time consuming since most of them were new to this and it 

could take a longer time to start the software than actually having the interview.  In the 

end 17 interviews were conducted online and even though the interview subjects could 

not experience the concepts they could see them and give their best feedback based of 

that.  

6.1.2 Kansei engineering  

The Kansei study was conducted with the intention to discover which design features felt 

right for the elderly. The idea was to use those design features in the developing process 

ahead. The study proved to be hard for the elderly to participate in. Many of them had a 

very hard time sensing what they felt and some felt that it was too hard for them to 

continue the survey. They thought that the cameras were too similar or that they were not 

capable of answering what was best. The survey was made so that it should not be too 

hard by just having a few Kansei words and products but maybe the products were too 

complex. In the end many of the comments they made during the survey were valuable 

and could be added to the interviews.  

Seven elderly decided to participate in the study which at least gave an indication on what 

they preferred even though more participants had been appreciated. It was clear that 

neither a big or a small sized device were preferred by the interview subjects. They liked 

the medium sized devices the most and a reason for this is that the big one feels clumsy 

while the small ones does not feel reliable. There was also a fear of covering or knocking 

down a small one by accident to the fact that they did not see it. The study also indicated 

that softer feminine shapes were more appreciated than the harder masculine ones. The 

placement of the camera seemed to feel the best when the product was attached to the 

wall.  
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The cameras might have been too complex of a product for the elderly to make this 

survey. In order to gain a better result it could have been better to create 8 different 

moodboards and the elderly could choose between the moodboards which one they felt 

fitted best into their home, felt most reliable and understandable. This could have been a 

good basis for the design work ahead.   

6.2 Discussion of achieved result 

6.2.1 Routines and operations can be simplified or removed  

By having this system, the care providers can offer a more secure and time effective care. 

Many of the supervisions made by the care provider are made to check that the elderly is 

fine. That will lead to many visits with short time. For example, Linda works at a care 

provider and has been scheduled to check if Gunnar, Inga, Annemaj, Lars and Brita are 

fine. She needs to make a check on the morning, one during the day and one during the 

evening. Since she needs to check on all of them she only has time for 15 minutes every 

visit which would be 45 minutes in total for the whole day. If this system were introduced 

Linda could always be certain that everyone is fine until an alarm arrives. Then she could 

visit all of them once during the day but for longer periods and it would also reduce the 

number of transportations.  

Many of the elderly and the caregivers have complained that the time is too short and 

they cannot provide the same care as they could before when there was more time, when 

they had time to take a coffee and socialize with the elderly, which is very important for 

some elderly that needs social contact. As the number of elderlies will increase and create 

a higher demand on the elderly care, systems like this could help to give the caregivers 

more individual time with the elderly.   

6.2.2 Elders feel comfortable and in control 

Studies show that elders prefer to be monitored in health status rather than physically. 

This could be interpreted as elders do not want anything that creates an image of them 

and also that they are more afraid of getting a disease than getting physically injured. A 

reason for this could be that the most common causes of death are related to health 

issues. With this system the care provider can get an indication that something is wrong if 

a value is offset and by so they always have an overview of the elders health. Elders can 

also always know that if they fall and would not be able to push the security alarm, the 

radar will detect it and alarm automatically. This in turns create a more comfortable 

feeling for the elders which could give them an increased quality of life. The camera is 

merely used as an extra check and safety precaution and is only in use at specific times 

which has been pre-determined or when the elder agrees to let the care provider look 

through the camera. This creates more control for the elders and with the shutter design 

they can be sure when the camera is in use.  
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6.2.3 The staff feels that they can provide a safe care  

The staff wants to feel that they can provide a safe and good care for the elderly. In order 

to do so they need to know that the elderly are fine. This system can help them with that 

by constantly analyzing the elderly’s values. They will immediately know if something has 

happened and they can prepare themselves ahead of arriving to the elderlies’ home by 

looking through the camera first. Through the camera they can decide if this is the case 

for one, two or three caregivers, the hospital or any other help.  

This could lead to more work for the caregivers as they need to interpret the values, if 

they are good or bad for that specific individual. The intention is that the device itself will 

determine which values that are critical and then alarm the care provider so that the staff 

do not need to analyze themselves.    

6.2.4 A design that does not look intrusive 

In order to make the products appealing and not intrusive a Kansei study was made to 

find which forms, placements and sizes the elderly preferred. Also, the 4 concepts 

generated were discussed and which designs they preferred. It was clear that softer shapes 

and materials were appreciated and something they rather have in their home. This was 

considered when making the moodboard that would later inspire the final concept. The 

moodboard was also inspired by other products that are successful home appliances. The 

goal was to make a design that appeals the intended target group and even though the 

design was made with the elderly preferences in mind, an further investigations needs to 

be made to confirm that it truly fits the target group.  

6.2.5 Installed in a discreet way 

The products are designed to blend in well into a home. To achieve this the products are 

made flat, so they do not stick out from the wall. The designs are also made so that they 

look thinner than they actually are so that they would not take too much attention. The 

radar has the possibility to change the color of the front cover which further makes the 

product blend into one’s home which gives it a more discreet look.  

The different mounting possibilities also allows the products to be installed in discreet 

ways. Every home is unique and since both the elderly and the care provider will have 

opinions on where the product should be installed, it is crucial that it offers many 

possibilities where it can be installed.  

6.2.6 How the design promotes use 

The system is built upon interaction between the elder and the system. This is to create an 

understanding of the product and the benefits it gives for the them. The goal is that the 

elders are more involved in their care and have an better understanding of why this 

system is installed, that it is for them and not for the municipality to cut costs.  
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6.2.7 The elders can feel safe that they are not observed under private 

situations  

By having the shutter on the camera the elderly can always know when they are being 

observed and not. The camera is only used during specific times which has been pre-

determined between the elderly and the care provider or when the elderly gives 

permission to do so.  

6.2.8 The elder gets informed when they are observed without disrupting 

sleep 

Most conventional solutions use an light to indicate when the camera is used. Even if the 

light indicates that it is not used the lens is still there and can give a feeling of being over 

watched. Since the shutter hides the camera lens it is more clear for the elderly or a staff 

member when the camera is on. The light have also proved to be disturbing by some 

elderly and they run the risk of waking up when the light is on. The shutter works better 

in that case since it is not providing any extra light.  

6.2.9 Sense of Coherence 

Sense of coherence has been a central part in this development process and the focus has 

been to achieve a result that gives the elders a sense of coherence. The reason for 

choosing SOC as a core basis for this project was because it is one of the values for the 

Swedish social welfare board within elderly care. One question is if the formula fits for all 

elderly or just a certain group of elderly. SOC is a part of Sweden’s elderly care but other 

countries where they have other values and other ways of taking care of elderly might not 

be as fit for SOC. The following chapters will discuss how well the three pillars in sense 

of coherence were achieved.  

6.2.9.1 Comprehensibility 

The aim was to achieve a high amount of comprehensibility for the products. The 

products have been designed to make them easily understandable for the elderly by 

implementing the five fundamental principles of interaction and the four functions in 

semiotics. Both the radar and the camera have clean surfaces without any extra features to 

stay relevant for the elderly. This creates an understanding of the product without 

understanding all details of it. The products are also easily connected to each other by 

sharing a similar design language.  
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I have also tried to achieve understanding by implementing affordance and signifiers to 

the products. The radar has the LED display that shows the health status of the elderly. 

This too creates an understanding of the product and a purpose to why it is installed in 

one’s home. The same applies to the camera, where the shutter shows when, where and 

what the lens is seeing and everything else that is not important for the elderly, such as IR 

illumination, is hidden behind the shutter and not shown on the outer surface.  

In the early stages of the project I was exploring the idea of having an app where the 

users can check their health status online instead of walking in front of the device. The 

app could then illustrate current health status, past status and the ability to compare one’s 

status over time. The app could also lead to an understanding of the product. I decided to 

not continue on that patch since the focus was on displaying the essential information for 

the elderly which could also be displayed well in this way. There is also the risk of the app 

becoming yet another app in the phone that would not be used very frequently. Another 

problem with the using apps is that many elderlies do not use smartphones and apps and 

by so having an app could lead to even less understanding of the product. However, when 

the generation of 1950 born children become of 80 years they are much more used to 

these tools and could benefit from using them.  

6.2.9.2 Manageability 

In order to achieve a sense of manageability for the elderly I decided to create the 

interaction between the elderly and the product where the elderly can talk to the products 

and get health status report. In order to create even further manageability for the elderly I 

could have implemented a control button like in concept 3. As many of the interviewees 

were skeptical to having such a button, I decided to not continue that path. However, the 

button could be designed in a different way which could have appealed to the 

interviewees more or maybe another group of interviewees would have answered in a 

different way.  

6.2.9.3 Meaningfulness 

By creating the interaction between the user and the product we have achieved a purpose 

for the product from the user. Also, the product gives the elderly a purpose as it creates 

an interaction where we check our status and communicate with the product and 

caregivers. To create even further meaningfulness for the elderly the product could 

include having personal goals such as lowering blood pressure, stabilizing pulse or sleep 

longer. The product could be more like the smart home devices that google, apple and 

amazon develop with more interaction where the elderly can cancel visits from the care 

provider if they do not want it that day. But even though this would create a bigger 

purpose for the product I decided to not include it because I wanted to focus on most 

common death and injury causes. However, this product could be a part of a bigger 

system that has all these features.  
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6.2.10 For whom? 

There are many types of theories in gerontology describing aging. Every individual is 

unique, and some theories fits better to some people while other theories fits better for 

others. The activity theory is the one that has been getting the most recognition and has 

been most used within elderly politics. The Swedish social services have stated a law 

which says that Sweden shall aim for an active aging and that fits well into the activity 

theory. This thesis has mainly focused on those elderly that fit into the activity theory 

since it is the one that has the most recognition in the western world. The design fits 

better for the elderly that fits into the activity theory since it is a product that you interact 

with. Elderly that fit into the disengagement theory or gerotranscendence theory might 

not be interested in having a product which they interact with, in that case it could be 

beneficial to turn off the display for that particular person.  

Many elderlies have hearing problems and it could be hard for them converse with and 

through the product. The system could still answer the call for help by alarming the care 

provider straight after a call for help. Elderly that have problem speaking might be a 

bigger issue and a way to solve it could be that the system answers to gestures as well. A 

work ahead could be to analyze how well it would work to use gestures as communicating 

means.  

6.2.11 Hidden radar and camera 

When conducting the second interview group many of them were fond of concept 

number 4 which was a concept were radar and cameras were integrated onto other 

objects, you could say that they were hidden. Even if the concept was very popular the 

decision was to taken to not continue with that solution since a keystone in the thesis was 

the sense of coherence and hiding such crucial functions from the elderly would not 

create any sense of coherence at all. Neither the comprehensibility, manageability or 

meaningfulness is triggered by such a solution. Anyways, the solution was popular and it 

could be further analyzed in order to see if it really is what the elderly wants.  
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6.2.12 Logo 

The products are designed so that a logo could be placed in the middle of the product 

(Figure 55). The logo could be a logo of a whole elderly care system that will be 

recognized by the elderly and that gives them a feeling of security. A logo that they trust 

and feel comfortable with.  

 

Figure 55 Logo placement 
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6.3 Continued work 

6.3.1 Usability test 

The system needs to be tested in order to truly know if it creates a sense of coherence and 

gives a feeling of safety for the elderly. Britt Östlund mentions in her book Teknik, It och 

åldrande that there are five basic requirements for usability tests with elderly:  

• The equipment’s should be easy to learn so its fast to start to use it 

• The equipment’s should be easy to remember so that it is easy to go back to it 

after absence.  

• The equipment’s should be easy to use so that you do not need to give all your 

focus to the product.  

• It should be hard to fail 

• The equipment’s should be appealing and comfortable to use.   

(Östlund B. B., 2013) 

6.3.2 Phone or computer Application 

In order to activate the elderly even more there could be a phone or computer app that 

goes along with the device. The app could display one’s health status, sleep analysis and 

room status. The app could also support reports from other weeks, and you could get 

summarizes on how your health status is compared to before. The decision was taken to 

not include an app since it runs a risk of being an app that elderly would not use, either 

because they do not use computers or phones that much or that the app would be an app 

that used very rarely, yet another app in the phone that is used once and then never again. 

Instead the decision was made to display the most important information by simply 

standing in front of the device. However, it could be room for continued work to see if 

an app would be interesting for people that will be over 80 in 10 years. That generation 

are more used to handling phones and computers and could be more fit for an app.  
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6.3.3 More control to the elderly 

Something that has been asked for by elderly is to give them more control. Concept 3 

offered the possibility for the elderly to control the camera and turn it off at own will. 

However when asked about this in interviews most people were skeptical, they liked the 

idea of having camera and radar combined in one product but did not think it was good 

that the elderly controlled when it was on or off. Many of them agreed that it would be 

nice to be able to control it but the risks that follows are to great. It could be that the 

function was not explained properly or that the solution was not optimal, perhaps it could 

be developed even further. The function was also not included in the final version as it 

would be an extra feature that most likely would not be used that often, many would 

probably never use it. The same result could be achieved by telling the caregivers during 

the day that they do not want anyone to look through the camera that night or week. 

More studies could be made on the matter and the solution could be more explored in 

order to give the elderly control without sacrificing secureness.  

6.3.4 Connected to a smart home 

It was decided to focus on the elderly’s health and a system has been made to make 

supervisions. Discussion were made how big this thesis could be, the system could cover 

an entire home were every appliance is connected to the system, not unlike the smart 

home systems developed by google, amazon and apple. But it was decided to not make 

such a big system because those systems already exists and are developed by other 

companies. The system developed in this thesis could be a part of those systems if one 

wish but this thesis focused on the elderly and therefore the most essential functions for 

them were included in the system and not anything else. It could also be confusing for 

elderly that are not used to handling these kinds of systems. It could still be investigated 

and researched in the future if such a system could benefit the elderly care.  

6.3.5 Introduced into other markets 

It could be beneficial to use the same technology in other areas such as hospitals, nursing 

home for people with disabilities (LSS boende) or for private use. The product could be 

beneficial for hospitals to use as it gives them a secure overview of the patients. However, 

it is crucial that the product can be sanitized properly and the fabric cover in the radar 

needs to be swapped into a plastic cover. The display that shows one’s values might not 

be as important as in elderly care and could be disabled but that needs to be investigated 

before the product is released for hospitals.  

During the interviews some of the people asked for this product to be sold for private 

use. They were interested in having the product without having a care provider involved, 

instead they could use it internally in their family. If the product were to be sold for 

private use it needs to be further developed to match that market. But their could be a 

potential market as the interviews demonstrates.   
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8 Appendices 
Attachment 1 Gantt chart 

 



Appendices 

81 

 

 

Attachment 2 Character profiles
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Attachment 3 Journey maps 
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Attachment 4 Functional analysis and bubble diagram 

Offer Safety M Senior 
 

Offer Comfort M Senior 
 

Generate Sales M Company 
 

Offer Control N Senior Turn off/on, interaction, move 
interactionInadjuct/choices/menu, 
voice, move, touch, Program,  

Communicate Function N Senior Design, interaction 

Offer Affordable 
price 

N Company 
 

Attract  Customers N Company 
 

Mark Position N Product GPS, camera, radar, floor sensor 

Allow Night 
supervision 

N Product IR illumination, sensors. 

Reliablie Product N Product Function 

Understandable Product N Product  

Fit Environment N Product Style, mounting, customizable 

Enable Customization D Senior Design, features  

Enable Two-way 
communication  

D Senior/staff/relative Talk, visual, touch, smell 

Identify Patient D Staff Smell, look, voice, touch 

Enable Easy mounting D Staff Tape, screw, snap fit, magnet 

Enable Easy placing D Staff Foot, mount, rotating, tilting 

Enable Call for help D Product Voice, visual, button 

Measure Temp (body) D Product IR thermometer, Heat camera 

Meassure Blood pressure D Product Sensor, radar 

Measure Respiration D Product Radar, camera, sensor 

Measure Pulse D Product Radar, sensor 

Measure Smell D Product Sensor 

Measure Humidity D Product Sensor 

Measure Temp (amb) D Product Sensor 

Measure Pressure D Product Sensor 

Detect Fall/risk of fall D Product Camera, radar, sensor 

Detect Motion D Product Camera, radar, sensor  

Check Emotion, 
concern 

D Product Camera, sensor 

Detect Urine leackage D Product Camera, sensor,  

Detect Risk of urine 
leackage 

D Product Sensor 

Allow Battary D Product 
 

Allow Identification D Product 
 

Manage Power failure D Product Battery, alarm staff 

Allow Auto detect D Product 
 

Adjust Volume D Product Sound - speak, visual - move, 
touch – press button  
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Attachment 5 Ideation 

 


