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Abstract 
 
AASS, or the Center for Applied Autonomous Sensor Systems, is a research environment at 

Örebro University. This report will touch the development of a robot intended for elderly care 

in a project called "Project Sputnik". The robot is essentially a manually controlled 

communication robot that is driven by a pilot from a computer. The robot’s purpose is to 

provide the option of virtual visits between elders and healthcare professionals or family and 

friends. The requirements for the robot are numerous and the project itself is far too extensive 

for one student to complete in a 15 credit course. Therefore, the project was limited to the 

physical design only. 

During the pilot-study a large amount of research was done to gain a better understanding of 

the touched subjects and to prepare for the future development of the project. The project 

followed the design methodology to gradually develop a conceptual sketch. The concept 

should form a basis that AASS can continue the development on, and is therefore deliberately 

crude not to limit AASS in the continued work of Project Sputnik. 

 

Keywords: telepresence, robotics, elderly care, modularity, semiotics  
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Sammanfattning 
 

AASS, eller Centrum för tillämpade autonoma sensorsystem är en forskningsmiljö på Örebro 

Universitet. Den här rapporten kommer röra utvecklandet av en robot ämnad åt 

äldreomsorgen i ett projekt vid namn ”Project Sputnik”. Roboten är huvudsakligen en 

kommunikationsrobot som styrs manuellt av en pilot från en hemdator och ska ge en 

upplevelse av virtuell närvaro. Kraven för roboten är många och projektet i sig är för 

omfattande för en student att utföra i en kurs på 15 högskolepoäng. Därför begränsades 

projektet till enbart den fysiska designen.  

Under förstudien gjordes en stor mängd research för att få en bättre förståelse för berörda 

områden och förbereda inför kommande processer i projektet. Projektet följde 

designmetodiken för att gradvis bygga fram en konceptskiss. Konceptskissen ska utgöra en 

grund som AASS kan utveckla, och är därför medvetet grov för att inte begränsa AASS i det 

fortsatta arbetet i Project Sputnik.  

 

Nyckelord: Telepresence, robotik, äldreomsorg, moduläritet, semiotik 
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Terminology 
 

• User - the robot's primary user (in Project Sputnik’s case, the elders). 

• Secondary user - The pilots that maneuver the robot (in Project Sputnik’s case, 

caregivers and relatives). 

• Elderly care - the field of caregiving that is focused on elders in any way. 

• Home care - elderly care in private homes. 

• CAD - Computer modelling. 

• CNC milling - An automated milling process using computer programming. 

• 3D printing - A process where the part is built by adding material, layer by layer. 

• Pitch - The ability for the screen to flip and “nod” on its x-axis 

• Yaw - The ability for the screen to “turn” on its z-axis 

  



 

Rev 14, 2017-06-29 F Hamrebjörk 5 (42) 

Table of Contents 
 

1 INTRODUCTION ............................................................................................................ 7 

1.1 Telepresence ................................................................................................................ 7 

1.2 The employer ............................................................................................................... 7 

1.2.1 The Giraff robot ............................................................................................................................ 7 

1.3 The Project ................................................................................................................... 8 

1.3.1 Project Sputnik .............................................................................................................................. 8 

1.3.2 Requirements spec ........................................................................................................................ 8 

1.3.3 Limitations .................................................................................................................................... 9 

2 BACKGROUND ............................................................................................................. 10 

2.1 The problem ............................................................................................................... 10 

2.2 Design solutions on the market ................................................................................. 10 

2.3 Description of the field of technology ....................................................................... 10 

2.4 Theory ........................................................................................................................ 10 

2.4.1 Product semiotics ........................................................................................................................ 10 

2.4.2 Open design ................................................................................................................................ 12 

2.4.3 Modularity and MOD ................................................................................................................. 12 

2.4.4 Disabilities among elders ............................................................................................................ 12 

2.4.5 Varied interest in technology among elders ................................................................................ 13 

2.4.6 Trust and privacy ........................................................................................................................ 14 

2.4.7 Design for elders ......................................................................................................................... 14 

2.4.8 Colors .......................................................................................................................................... 15 

2.4.9 Materials and production methods .............................................................................................. 16 

3 METHOD ........................................................................................................................ 17 

3.1 Methods of implementation ....................................................................................... 17 

3.1.1 Research ...................................................................................................................................... 17 

3.1.2 Competitors ................................................................................................................................. 17 

3.1.3 Persona ........................................................................................................................................ 17 

3.1.4 Moodboard .................................................................................................................................. 17 

3.1.5 Mindmap ..................................................................................................................................... 17 

3.1.6 Functional analysis ..................................................................................................................... 18 

3.1.7 Brainstorming and conceptual sketching .................................................................................... 18 

3.1.8 Risk assessment .......................................................................................................................... 18 

4 RESULTS ........................................................................................................................ 19 

4.1 Competitor analysis ................................................................................................... 19 

4.1.1 Conclusion of the analysis .......................................................................................................... 20 

4.2 Persona....................................................................................................................... 21 

4.2.1 Ture ............................................................................................................................................. 21 

4.2.2 Britt-Marie .................................................................................................................................. 22 

4.3 Moodboard................................................................................................................. 22 

4.4 Functional analysis .................................................................................................... 24 



 

Rev 14, 2017-06-29 F Hamrebjörk 6 (42) 

4.5 Brainstorming and evaluation of design solutions .................................................... 25 

4.5.1 Brainstorming ............................................................................................................................. 25 

4.5.2 Defining robot parts .................................................................................................................... 25 

4.5.3 Transportation ............................................................................................................................. 26 

4.5.4 Privacy ........................................................................................................................................ 26 

4.5.5 Social gestures ............................................................................................................................ 26 

4.5.6 Stature ......................................................................................................................................... 27 

4.5.7 Storage ........................................................................................................................................ 29 

4.5.8 Modularity .................................................................................................................................. 30 

4.5.9 Locomotive. ................................................................................................................................ 31 

4.5.10 Frame and cover design .............................................................................................................. 32 

4.6 The conceptual sketch ............................................................................................... 33 

4.7 Risk assessment ......................................................................................................... 35 

5 DISCUSSION ................................................................................................................. 37 

5.1 Evaluation of the results ............................................................................................ 37 

5.2 Further development .................................................................................................. 38 

6 CONCLUSIONS............................................................................................................. 39 

7 REFERENCES ............................................................................................................... 40 

7.1 Figures ....................................................................................................................... 42 

 

 

 



 

Rev 14, 2017-06-29 F Hamrebjörk 7 (42) 

1 Introduction 

1.1 Telepresence 

Telepresence is the idea of virtual communication. It has many applications and is one of the 

key topics during this thesis. Telepresence robots often consist of audio and video capabilities 

combined with some form of locomotion. The technology is most common in healthcare, 

business and education where a face-to-face conversation is not possible. The reasons to 

employ a telepresence robot can for example be cost savings and to help users with 

disabilities that restricts traveling.[1] 

1.2 The employer 

AASS, or the Center for Applied Autonomous Sensor Systems, is a collection of research 

groups and one of the research environments at Örebro University. They are primarily known 

for their research on artificial intelligence and robots with perceptual and cognitive abilities. 

The research environment started in 1998 and has over the years worked in a number of 

major projects in the research area. AASS has strong ties and partners in the Swedish 

industry. [2] 

 

Figure 1: Logos of AASS and ORU 

 

1.2.1 The Giraff robot 

The Giraff robot seen in figure 2, is a telepresence robot with a strong focus on elderly care. 

The robot's purpose is to complement the lack of physical visits by offering a way for 

healthcare professionals and informal caregivers to do remote virtual visits. The robot has a 

screen, speakers and webcam for video calls and uses differential wheels to locomote itself 

around the environment. The robot is driven on a regular home computer by an informal or 

formal caregiver and is charged in a docking station when not in use. The Giraff does not use 

any form of artificial intelligence and relies entirely on the pilot driving the robot instead.   
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Figure 2: The Giraff telepresence robot  

 

AASS has worked with the robot in two previous projects, GiraffPlus and ExCite. AASS 

chose to allow the users themselves to test the robot, instead of testing the robot in a 

laboratory environment that might not reflect the same results as in a real-life environment.  

 

1.3 The Project 

1.3.1 Project Sputnik 

Project sputnik is going to be a robot built for elderly care partly based on the research from 

the ExCite project to guide the robot in the right direction, and to provide Project Sputnik 

with a starting point. To clarify, Project Sputnik is not meant as a development of the Giraff 

robot, it’s a standalone project that share many similarities with the Giraff. There has been 

some work on Project Sputnik before the start of this thesis but the extent is very limited and 

does not cover the industrial design perspective on mobile telepresence which this thesis will 

focus on. The report will be written in English so It can be used by AASS as a research paper 

in the future. 

 

1.3.2 Requirements spec 

The requirements for the robot has been chosen to make the robot as suitable for elderly care 

as possible while still being adaptable enough to be efficient as a research tool. 

Main requirement: 
• Develop a concept design of a teleprecence robot. 
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Part Requirement: 
• Able to easily mount additional equipment. 

• The design must be manufacturable. 

• Open source, a design that is open to the public. 

• Designed for elders 

• On-demand manufacturing 

• Adaptable screen height 

 

Aesthetic requirements: 
• Design not reminiscent of hospital equipment. 

• A volume / design that draws attention. 

 

Wishes: 
• Economically and ecologically sustainable design. 

• Carry and transport objects 

 

1.3.3 Limitations 

Project Sputnik is still in a very early development stage which means that my work will 

provide a starting point for continued work in a smart design of the robot. At the end of my 

project, I will hand in a rough conceptual sketch that covers a variety of design solutions. In 

other words, the project does not go beyond the early concept stage and is limited to keep the 

project within the framework of a 15 credit thesis project. It is important to mention that my 

thesis will only cover the physical design and not touch the user interface, hardware or 

electronics. I will however need to follow an approximation of the volume of the hardware to 

be able to design a feasible design. 
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2 Background 

2.1 The problem 

The Giraff robot AASS uses now is outdated and suffers from a great amount of problems. 

One of the main problems is the inability to add additional equipment without making 

permanent changes to the robot, such as drilling holes for fasteners. This is inconvenient and 

unsustainable and needs to be solved. Many parts of the robot are unnecessarily expensive 

and breaks easily, such as the screen tilting motors. The robot could also be a bit more 

aesthetically suitable for home use. 

2.2 Design solutions on the market 

Project sputnik is far from the only telepresence robot on the market. The robots are very 

varied in design and features. Not all telepresence robots on the market are suited for elderly 

care, they range from anywhere between business to clinical applications. I will explore 

several key competitors in 4.1 where I analyze their strengths and weaknesses.   

2.3 Description of the field of technology 

This project is entirely focused on industrial design and design methodology.  
I have divided the project into three main parts, documentation, pilot-study and conceptual 

sketching. 

 
The report will be written continuously during the project to document any development. A 

pilot-study will build a good foundation on which the rest of the project can be based on. This 

project will focus on the physical design of a telepresence robot for elderly home care. The 

areas of research in this field are many and vast which makes it hard to consider all aspects of 

telepresence robot design. The concept phase uses the information from the pilot study to 

gradually evaluate and refine design solutions and concepts.  

2.4 Theory 

2.4.1 Product semiotics 

The ways a product communicates a message is very important, especially to encourage 

someone who is initially sceptical to the product. Therefore, it’s essential to keep product 

semiotics in mind to ensure that the product sends out the right messages. According to Anna 

Westholm [3], product semiotics is something that most designers take for granted when 

designing a new product, it’s rarely something they speak about or try to understand. This 

doesn’t necessarily make the tool less valuable however.  
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Figure 3: A quick reference guide to product semiotics 

 

Product semiotics consists of three main categories, pragmatics, syntax, and semantics. 
 

Pragmatics 

The pragmatic message is the comparison between different contexts the product is placed in. 

The message can drastically change depending on where it is, who uses it, etc. A fjällräven 

backpack is meant for hikers who uses it for outdoor use but it sends a completely different 

message on a teenager in a large city where it suddenly becomes a fashionable accessory.[3] 

 
Syntax 

Syntax is the message the product sends when compared to similar products. An excellent 

example of this is the variation in shoe designs, two pairs of jogging shoes may have the same 

function but does not necessarily send the same message when they are compared against 

each other.[3] 
 

Semantics 

Semantics can be further split into four “semantic functions”.  
To express a property such as safety, speed or comfort. A design can express different 

purposes, a product that is supposed to be rigid does benefit from a robust design language 

instead of a design that expresses fragility. 
To describe the product's purpose and function. Not to be confused with the expression of a 

product. The understanding of the usage of a product's functions can become easier by 

choosing a design that further describe its way of use. e.g. By knurling the edge of a knob that 

is supposed to be turned. 
To exhort a reaction to the product or make the user want to try it out. An exhortion can be 

hard to achieve in the product design, but is found more commonly on instructions e.g. a skull 

on a product which exhorts the user to be careful since it might be poisonous.  
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To identify the brand of the product. Most brands has a clear design language or logo for easy 

recognition.[4]  
 

2.4.2 Open design 

Open source is a movement that focuses on development of non-licenced software through a 

collaborative effort [5]. Its main goal is to ensure that use, modification and redistribution of 

the source code is available for anyone [6].    

 
Open source has been a part of many successful software projects over the years. Its mentality 

has in recent years reached the design of physical products as well as non-physical software. 

This could partly be explained by the rapid digitalization and digital tools such as CAD and 

simulation software. The many (free) simplified versions of these programs and the 

availability of computer aided manufacturing machines, e.g. desktop 3d-printers and CNC-

mills, has contributed to making anyone a product designer. Because of this, more and more 

companies becomes interested in open design projects.[7] Similarly to the open source 

community, open design is excellent for designers and non-designers to collectively produce 

better products by sharing process, solutions and communication[8].    

While open design is quite new, there is a market for affordable and innovative crowdsourced 

(not to be confused with open source) solutions. InnoCentive is a company that collects and 

posts challenges for their problem solving network that consists of 380 000+ problem solvers 

from around the world.[9]  

 

Project Sputnik is an open source project. AASS are mainly focused on research in mobile 

telepresence for elderly care so there is no intention of licensing or claiming any patents on 

their solutions. The reason why open design was chosen for Project Sputnik was to invite and 

encourage other parties to redistribute and continue the development of the robot.  

2.4.3 Modularity and MOD 

During discussions with one of the researchers at AASS, Andrey Kiselev, it has become clear 

that there is a need for the robot to be modular for it to act as an effective research tool. The 

Giraff were not initially meant to be modular which resulted in impractical and non-

sustainable mounting solutions for equipment such as added cameras and sensors. The easiest 

way to make the robot modular is to use v-slot extrusions since most added equipment can be 

modified to fit the v-slot rails. V-slot is also an open source design which makes it ideal for 

this project. 

 
The robot will not be manufactured in an any higher volumes but will instead be assembled 

from orders based on the user's needs. Make on demand or MOD is a manufacturing process 

where the products are assembled and customized on orders from the client. It’s accomplished 

with modern manufacturing methods such as CNC-milling, 3D-printing and laser cutting. A 

big advantage with MOD is the reduced product inventory.[10] 
 

2.4.4 Disabilities among elders 

The number of physical and psychological disabilities is increasing drastically with age, to 

limit myself I have chosen to focus on a selected number of disabilities that might be relevant 
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to the design of the robot. Due to the large variation in disabilities and personalities among 

other traits in the target group, the robot needs to be very versatile.  

 
Many product developers today are still ignoring a large part of potential users, namely elders. 

The majority of household products are designed for a user group without any major 

disability, leaving those with some degree of disability forgotten and without products that 

might increase their quality of life.[11] 

 
Psychological changes 

AASS conducted long-term tests on 3 to 12 months each with the Giraff robot. The study 

included tests from Italy, Spain and Sweden. The test results varied, the Swedish test sites 

shows that end users aren’t really happy with the robot's ability to adapt, its usability and 

simplicity. The psychosocial impact of the end user includes an increased confidence while 

another user experienced frustration in the use of the robot. Cognitive deterioration may in 

some cases inhibit the learning capabilities[12]. This could result in a downward spiral where 

the user feel frustrated over the steep learning curve, causing the user to stop using the 

product[13]. While this might be more relevant to the computer interface, some aspects could 

still apply to the physical design e.g. button placement. Older people do however seem to 

compensate the lack of problem solving capabilities by using a number of methods derived 

from memory, one of which is by comparing the newer technology with a type of technology 

they are familiar with.[12] 

 
Physical and sensory changes 

A reduction in motor skills is also common among elderly people. Slower movement speed, 

changes in balance, reduced strength and stamina, involuntary tremors and changed posture 

are some of the common physical changes you see among the older population.[12] 

Osteoporosis increases the risk of bone fractures because of low bone mass, many elders has 

an increased risk of broken bones(most common in hips, spine and wrists). Among 

caucasians, 70% of those older than 80 experience osteoporosis, making it one of the more 

common disabilities.[14] 

 
Overall, every sense is decreasing at some rate with age. One of the more noticeable sensory 

changes that might affect the design of the Sputnik is vision, especially color and contrast 

sensitivity.[12] The use of complementary colors in the design should thus be considered. 
 

2.4.5 Varied interest in technology among elders 

There is quite a bit of variation when it comes to technology interest between elders. Some 

elders see the value of the robot as a communication tool, others do not.  

 
The benefit elders can draw from computer based communications are widely debated in 

social sciences. Some studies however, shows that computer based communication can help 

to reduce loneliness and alienation of users that are geographically far away from family and 

friends by offering a way to communicate virtually. Society can also benefit from elders 

spreading their vast amount of knowledge and life experiences by participating in online 

communities.[12] In my own experience, giving my grandmother a way to access the internet 

and social medias opened up a whole new way for her to resume contact with friends she 

previously had little or no contact with. The learning curve was steep but it got easier when 
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she learned basic computer navigation.     

 
Test have shown that elders prefer the robot to have multiple functions beside 

telecommunication such as being able to perform basic household chores such as vacuuming. 

[15]  

2.4.6 Trust and privacy 

Many elders experience a high level of trust with their caregiver. This trust needs to apply to 

the robot as well[16]. Elders giving the robot a name to make them more relatable is one 

example that was noticed with the Giraff. (Kristoffersson A 2017, oral communication). 

 
A lack of attention from the primary users is seen among several smaller telepresence robots. 

Robots with a social role can potentially improve its perceived trustworthiness by being given 

a human-like appearance in some way. Some robots on the market has been given an 

anthropomorphic design to give the robot an illusion of having e.g. a neck and torso. This 

design can however be confusing to the primary user. You would expect to see the pilots head 

where the robots head is supposed to be, which wouldn’t be the case if the pilot is sitting off 

center or too far away from the camera. By giving the robot a volume that resembles that of 

an adult human, trust and attention to the robot might be added further. Two height options 

(from floor to screen) is perceived to be ideal when designing the robots stature. One shorter 

height is in this case used when the user is sitting down during a conversation and one higher 

option is used when the user is standing up.[15]  

 
The camera on the Giraff is turned against the wall when not in use, the reason is to respect 

the users privacy concerns. Many users feel uneasy when the camera is visible, even though 

the camera might not be recording the users. The camera needs to be visually covered or 

blocked in some way. This should however not be confused with the trust in the robot.  

2.4.7 Design for elders 

User-centered design 

One of the main goals with this project is to design the Sputnik after a philosophy called “user 

centered design”. This philosophy aims to create more understandable and useable products, 

in other words, base the design on the user’s needs and interests. The main goal is for the user 

to be able to figure out how to use the product and to know what’s going on, without relying 

on extensive manuals and directions. A clear sign of a failed product design is if the user is 

thinking for him-/herself “how could I remember that?” after a product explanation.[17] As 

we can see, this philosophy has a lot in common with product semiotics, which was explored 

earlier in 2.4.1. As Danny Nou explains “User centered design is a science of empathy”[18]. 

What he means by this is that you as a designer should place yourself in the user's shoes to 

better understand their needs. 

 

Psychology 

The Cohort Effect is a phenomenon where the memories formed around the ages 15-25 are 

remembered more fondly and often than others. This can be translated into the design 

language by designing the product to have a more familiar design.[19]  

 

In an interview with Patrik Björnfot from Umeå University, their studies in interaction design 

on the Double and Beam telepresence robots were discussed. Their studies showed that the 
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illusion of talking to a human being, when interacting with a telepresence robot, broke as soon 

as the screen turned away from the primary user. One noticeable difference between the 

double and beam is the impression of volume. Although both robots are similar in size, the 

impression of volume differs quite a bit. This is most likely caused by the “neck”- design of 

both robots. The robot can achieve a smoother and more natural movement pattern by 

allowing the screen of the robot to make small movements in tilt and yaw. 
 

 

2.4.8 Colors 

As we stated earlier in 2.4.4, the reduced vision of elders greatly impacts the color scheme of 

the design. Some colors as seen in figure 4 are hard for elders with reduced vision to 

distinguish, especially in dim light. Contrasting colors are common in elderly care to help 

elders with reduced contrast sensitivity by e.g. using dark plates to create a contrast to white 

tables or white cabinets.[20] Using contrasts, complimentary colors and vivid colors to clarify 

and attract attention to important functions and messages should be taken into consideration 

because of this.  
 

 

Figure 4: An interpretation of the colors mentioned in [20] 

 

While contrasts might help those with reduced contrast sensitivity, soft pastels are a good 

choice of color when combating the feeling of loneliness. These colors usually emit a feeling 

of security, warmth and harmony while the color white have undesirable effects on the feeling 

of isolation. Studies have shown that the contrasting colors of pinky-beige and blues/greens 

give an impression of peacefulness.[21]   
 

 

Figure 5: Pastel colors 
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2.4.9 Materials and production methods 

To design a feasible concept, basic knowledge in some materials, their manufacturing 

methods and properties is helpful. This is only meant to get an idea of the potential and 

limitations of the materials. These materials and manufacturing methods are referring to the 

physical design rather than the design of mechanical features.  

   
Plastics and polymers 

The most ecological alternative is the use of thermoplastics instead of thermosetting resin, 

since the latter cannot be recycled. ABS is a thermoplastic that combines strength, toughness 

and stiffness which will be suitable for the cover of the robot. ABS is also one of the few 

thermoplastics that is suitable for both vacuum forming and injection molding.[22] 

 
The tools required for injection molding are very expensive, therefore best suited for a high 

volume. If this method is chosen the number of molding tools needs to be minimized to make 

the robot economically viable, one way is to reduce the number of unique parts. Another, 

cheaper, alternative is Vacuum forming/Heat shaping, the molds are much cheaper and larger 

parts can be made.[23] Due to the tools low price, vacuum forming is profitable in volumes 

under 10 units[22]. Male molds are generally less expensive than female and require a draft 

angle of 3-4 degrees for it to release from its mold.    
 

Wood  

Wood is a good way to step away from the medical equipment design and to make the robot 

more aesthetically pleasing. My theory is that wooden details might trigger a sense of familiar 

design. This is because of its common occurrence in household products over the years. 

Examples of this is wooden casings for TV’s, radios, furniture and car interiors.  

 
However, solid wood details are quite rare. Most of the time it’s a laminate with wooden 

pattern or wooden veneering(thin sheets of wood) on other materials such as MDF. The scrap 

thermofilm that is left can later be recycled into other plastic products or new thermofilm.[25] 

 
Metals 

Most parts I will focus on will be made by a combination of sheet metal working and forging, 

such as bending, drawing and laser cutting because of the accessibility and easy 

manufacturing. The tooling for such operations are relatively cheap and the parts will most 

likely only act as housing for the electronics so no complex geometries or strong forces will 

be involved. [23]    
 

Since the robot will gain enough weight from the batteries and other electronics in the base 

(~6kg), it would be a good idea to use a low-density metal. Aluminium extrusions would be a 

great choice of material and method for such a purpose, it’s light (approximately ⅓ of the 

weight of steel), and easy to tool and recycle.[23]  
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3 Method 

3.1 Methods of implementation 

3.1.1 Research 

Research were conducted from relevant documents, literature and scientific reports in selected 

areas. Design for elders, product semiotics and open design was some of the topics this 

project touched to get a better understanding of which problems to focus on.  

 
A substantial part of the information was gathered from various deliverables from AASS 

previous research project, ExCite. The Giraff robot gave the project something to build on. 

Many of the research areas were specifically chosen to give an insight into the problems the 

Giraff suffered from and thereby helping not to repeat the same mistakes in Project Sputnik.   

3.1.2 Competitors 

A short analysis on the potential competitors gave Project Sputnik an overview over the 

market and some common design solutions. The ExCite deliverable from where most of the 

information came from also provided information on the different competitor’s strengths and 

weaknesses, and if they were suited for elderly care, which most robots weren’t.   

3.1.3 Persona 

A persona is the visual illustration of a typical fictive member in the target group. It is an 

excellent tool for user-centered design and is essential to get an understanding of the users 

living situation. In this case, the personas played a big part to get an insight into the life of an 

elder. This helped to design a product that fulfills their basic needs and improves their quality 

of life. [26] 

 
As previously mentioned, the user group is really diverse and therefore hard to narrow down 

to a smaller number of personas. Two personas were eventually settled to get a better 

overview of the target group. The personas took inspiration from my own experience with my 

grandparents and a report written by Kristoffersson, A. and Lindén, M [27]. 

3.1.4 Moodboard 

A moodboard is a collage to convey the products mood and emotional experience via a 

collection of e.g. images and single words[26]. Pictures, colors and shapes were collected to 

help with the future design of the project. The moodboard was especially helpful to convey 

the right semiotic messages during the conceptual sketching.   

3.1.5 Mindmap 

The mindmap serves as a graphic representation and summary of the pilot-study. This will 

help to get a comprehensive view of the research during the later stages of the project. The 

project was divided into three main categories; competitors, problems and functions, and 

user-centered design, where the latter is by far the biggest. The categories branched out to 

cover the main topics in each category and can be found in appendix A. 
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3.1.6 Functional analysis 

Following the mindmap, a number of functions based on the pilot study were chosen. These 

functions were placed in a table and got divided into four different classes: MF=Main 

Function, N=Necessary, D=Desireable and U=Unnecessary. The main function is vague on 

purpose to not limit the project. Functions that are classed as necessary were needed to be 

implemented to fulfill the robot’s basic requirements. Desirable functions will be considered 

as wishes that will be implemented as long as the necessary requirements are fulfilled, thus 

having lower priority.[28]    

 
This is to get a better overview and prioritization during the concept phase and to avoid any 

overlooked functions. Compared to the moodboard, the functional analysis focuses mainly on 

the functionality of the robot instead of ensuring that the robot sends out the right semiotic 

signals. 

3.1.7 Brainstorming and conceptual sketching 

After the functional analysis, a brainstorming session were conducted and the creation of 

various profile sketches begun. The brainstorming session formed a basis for the initial design 

solutions, the solutions that fulfilled the requirement specification were put together into a 

finished sketch. The best design solutions were combined to form the conceptual sketch. The 

design solutions were not formally weighed against each other but follows the set 

requirements of the robot. The solutions impact on the overall design were also balanced 

against its benefits, the robots design solutions had to be simple enough to not restrict any 

further development, therefore some solutions had to be sacrificed in order not to limit the 

design too much. 

3.1.8 Risk assessment 

The risk assessment was initiated early in the project during the pilot study to help with the 

localization of common problems among competing telepresence robots. It got followed-up 

and concluded after the final concept sketch was finished to be able to review the risks of the 

current design.   

 

The risks and consequences were rated on a scale from 1 to 4, where 1 is low and 4 is high. 

The risks and consequences were later multiplied to form the risk value, which thereby gets a 

max value of 14. The risk management is chosen from three categories which is defined by 

the following: 
1. Risk elimination - Discontinue design solutions that might cause the risk. 

2. Risk reduction - Reduce the consequences and probability of the risk happening in the 

first place. 

3. Risk acceptance - Small risks or risks is not controlled by AASS can be kept as long 

as they don’t pose a big threat.[29] 
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4 Results 

4.1 Competitor analysis 

 

VGo (VGo Communications) 
Has a good design but its small display size prevents it from being effective in elderly care. Its 

small size makes the robot relatable and ideal for younger children rather than elderly people 

with physical disabilities.[30] 

 
QB (Anybots) 
The screen size is similar in size as the VGo. This is not convenient on a telepresence robot 

designed for elderly people with visual disabilities. The QB uses a similar technology as a 

segway for its locomotive. Dynamic balancing technology was developed with the purpose of 

an operator on board rather than being remotely operated. Since Anybots doesn’t seem to 

have any serious interest in elderly care it should not be seen as a direct threat.[30]    

 
Double (Double Robotics) 

The Double is a low cost option (1800€) that is essentially a kit. Instead of a built in screen, 

camera and microphone, the double has a docking station for an ipad. Since the ipad has its 

limitations, this is not an optimal solution. It requires the user to stand directly in front of the 

ipads camera because of the lack of FOV most other telepresence robots use.[30] The Double 

is also unable to make social gestures and its small size makes it easily ignored by the user.   
 

Beam Pro and Beam  (Suitable Technologies) 
Both “Suitable Technologies” and “InTouch Health” seem to have some focus on 

telepresence in elderly care making them one of the greatest threat for now. 

 
They currently have two robots out on the market, the Beam Pro and the Beam Plus. 
Unlike the VGo and the QB, the screen size on the Beam Pro is big enough (17”) for elderly 

care and the price point of the Beam Pro is not too high ($16 000) for home use. The design 

philosophy of the beam is similar to the philosophy of the Giraff. One good example of this is 

Suitable Technologies conscious choice of giving their robot a near-human size to increase its 

presence. [31]  

 
Beam pro however, has a few disadvantages that needs to be addressed. It’s a bit heavy for a 

robot in the elderly care making it difficult to move and transport, it also has problem 

traversing smaller obstacles such as door thresholds.[30] 

 
Beam Plus has a really competitive price ($1995) and is leaning more towards home use than 

its predecessor, Beam Pro. The option to add additional equipment such as arms are currently 

in development and the robot is able to traverse obstacles up to ¾ of an inch.[32] Another 

difference from Beam Pro is its reduced screen size (10”)[33]. Its low center of gravity makes 

the robot safe stable[33]. 

 
RP-7i and RP-VITA (InTouch Health) 
The RP-7i has been around for quite a while, released as early as 2003. Its mainly focused on 

clinical health care and has a lot of advanced features such as autonomous navigation, 
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obstacle avoidance and features a second display. The downside is the very steep price point 

of 100 000 €, which is one reason why it’s not suitable for home use.[30]  

 
In 2012 InTouch Health released a cheaper, subscription based robot named RP-VITA[15]. 

This time the price was cut to a monthly fee of 3600 €/month which still isn't justifiable for 

home use[30]. Like the RP-7i, the RP-VITA has a wide range of features that is heavily 

influenced by clinical health care, these include, facial recognition, RFID-reader and medical 

data collection[34]. These features might be unnecessary for elderly care in a home 

environment and is most likely the reason of the high price range.  

 
Giraff (Giraff Technologies) 
Since Project Sputnik and the Giraff shares the same target group and are relatively alone, it's 

most likely the biggest competitor on the market. 

 

4.1.1 Conclusion of the analysis 

The conclusion is the following: 
• There are two real competitors in particular that has some or full focus on home care, 

Giraff and Beam Plus. 

• The screen size should be big enough for elders with bad eyesight. A small screen also 

isn’t suited for visual communications.    

• The overall price range is at the moment way too high to be suitable for home use  

• A bigger, human-like design is preferable. 

• Dynamic balancing technology is too unstable for use on a telepresence robot. 

• Social gestures are important. 
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4.2 Persona 

Ture and Britt-Marie lives two completely different lives but can both benefit from the use of 

a telepresence robot. The main benefit for these personas differ however. I will explore two 

completely different uses of the robot which I consider to be the two main uses, social visits 

and caregiver checkups. 

4.2.1 Ture 

 

Figure 6: Persona, Ture 
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4.2.2 Britt-Marie  

 

Figure 7: Persona, Britt-Marie 

 

4.3 Moodboard 

I want the users to feel safe and comfortable having the robot in their home. A modern take 

on retro design would make the design a bit more relatable for the elders. Wooden details 

would reduce the feeling of hospital equipment, and make the robot better at blending in with 

the furniture than the Giraff with its metallic extrusions and vivid blue plastic currently does. 

Unnecessary patterns will be avoided. Rounded plastic covers with reduced sharp angles and 

pastel colors are supposed to express calmness and safety for the elders. Contrasting colors, 

such as complementary colors, can be added to clearly signal important messages or 

functions. 
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The robot will need to express simplicity to encourage the users to use the robot on a regular 

basis. The overall design should have basic and familiar geometries and not be overly 

designed, while still retain some anthropomorphic features. 
 

 

Figure 8: Moodboard 
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4.4 Functional analysis 

Key: 

MF=Main Function.  

N=Necessary. 

D=Desirable. 

U=Unnecessary 

 

Table 1: Functional analysis 

Function *Class Comments 

Allow communication MF Screen size and orientation matters 

Locomote robot N 
 

Be modular N able to add external equipment 

Change stature N Height of screen 

Minimize damages  D during transport 

Transport robot D 
 

Answer incoming calls N From secondary users 

Carry objects D 
 

Enable charging N 
 

Reduce tipping N 
 

Ease usage N For disabled users 

Ease Maintenance D Repairing and cleaning 

Allow  Social gestures D 
 

Gain attention N From primary users 

Respect Privacy D 
 

Express calmness D 
 

Express safety N 
 

Describe usage N 
 

Exhort usage D 
 

 



 

Rev 14, 2017-06-29 F Hamrebjörk 25 (42) 

4.5 Brainstorming and evaluation of design solutions 

In this section I will evaluate the profile sketches based on the functional analysis and 

brainstorming session, explain my reasoning, which solutions I continued to work on and why. 

All sketches won’t be shown in this section because of the high volume of unused sketches. 

These will be placed in appendix B for further examination. 

 

4.5.1 Brainstorming 

The main conclusions from the brainstorming were;  
• The addition of removeable, mirrored covers to reduce the number of molds and ease 

maintenance. 

• The ability to hide the screen to protect it from damage during transport. 

• A tray design that will enable the robot to carry objects 

• A rubber mat to cover the tray 

• A human like volume 

 

 

4.5.2 Defining robot parts 

A very basic setup was chosen consisting of a screen, neck, body and base. This setup is very 

similar to the one of the Giraff but that’s where the similarities end. Figure 9 shows the Giraff 

divided in a similar way. 

 

The screen is vital for the communication of the robot since most equipment for a virtual call 

are attached to or near the screen. It needs to be suited for elderly use but not too heavy for it 

to significantly raising the center of mass. Most aspects of the screen, like camera specs and 

UI are not relevant to my project, but are otherwise important to the project as a whole. 

 

A body and neck is used for the screen to be positioned at the right height and to give the 

robot a near-human volume among other things. They do not contain any vital electronics but 

are one of the main focuses of the robot’s design because of their design possibilities.  

 

All electronics that do not have to be around or near the screen such as the wheels, computer 

and batteries are placed inside the base of the robot. This is to keep the center of mass as low 

as possible to increase the robot's stability, which is helpful when traversing obstacles and is 

good for the overall safety of the users.  
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Figure 9: Robot parts 

 

4.5.3 Transportation  

One of the greatest risks of damage on the Giraff is during the transport of the robot. The 

robot is very vulnerable during transport due to its design, especially the tilt motors in the 

screen and neck construction. My solutions for this problem are to place the screen flat 

against the robot and minimize the neck’s exposure in some way.  
 

When moving the robot, a handle can be comfortable to have on the robot. It might not be the 

most important feature of the robot since it’s not supposed to be frequently transported. 

However, a handle can be useful in future AASS studies where the robot will be transported 

more frequently.    

4.5.4 Privacy 

Blocking the camera from recording the users is an important feature that can be solved in a 

multitude of ways. While the camera might not be recording, studies on the Giraff have 

shown that elders feel uneasy if the camera is not physically and visually blocked. The Giraff 

solved this by turning the camera against the wall while in the docking station. 

4.5.5 Social gestures 

To enable the screen to do small movements like pitching and yawing greatly improve the 

robot’s ability for more natural movements and social gestures (Björnfot P 2017, oral 

communication, 4th May). These movements require quite strong motors however, which are 

expensive and heavy. They tend to raise the center of mass since many of these movements 

require the motors to be placed quite high on the robot. This is not an optimal solution since a 

higher center of mass increases the risk of the robot tipping. 
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4.5.6 Stature 

The stature of the robot needs to be adaptable depending on whether the conversation is 

sitting or standing. The Giraff solved this by lowering the neck into the body as seen in figure. 

10. Giving the robot a near-human “volume”, the impression of stability and attention from 

the users is very important when designing for elders. A low volume robot, like the Double, is 

easily ignored by the user. I experimented with a broader neck in an attempt to give the 

illusion of the shoulders on a human, you can find this design feature on robots such as the 

Beam.  
 

 

Figure 10: Difference in height of the Giraff 

 

The best solution that finds a balance between these parameters is a design which the screen 

flips and body turns 180°, giving it two different screen heights. The “fork”-design gives the 

robot an impression of the shoulders on a human and thereby anthropomorphizes the robot, as 

seen in figure 11. The fork also protects the screen during transport by hiding it inside the 

fork. The design isn’t without its drawbacks however, it requires a strong motor to flip the 

screen or the addition of counterweights, which in turn raises the center of mass, thus making 

the robot a bit more unstable. One way to counter this is to place the motor inside the body 

and connect it with the screen pivot using a cog belt. The need for a counterweight can be 

solved by adding necessary electronics such as speakers, microphones and cameras on the 

other side of the axis instead of adding unused weight. This solution require a less strong 

motor. 
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Figure 11: Sketch of the flipping motion and fork design 

 

Another problem with this design is its ability to yaw, which enables the robot to turn the 

screen from side to side. The motor is going to take the full load of the screen and its 

counterweight. An alternative solution to a z-axis pivot was brainstormed, it builds on the idea 

of pitching the forks in opposite directions and thereby turning the “shoulders” of the fork. 

This construction will most likely be complex and reduce the robot’s overall stability.  
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Figure 12: Sketch of the yawing concept 

 

4.5.7 Storage 

A highly requested feature that is relatively easy to incorporate without having an overly big 

impact on the overall design is something to put away coffee cups, glasses and medicine on 

while using the robot. A flat surface on the top of the body would work as a small table, as 

seen in figure 13. A washable rubber mat can be placed on top of the flat surface to increase 

friction in case of spillage. The rubber mat will also help to describe the usage of the table-

design. A shelf or cupboard design could add extra storage capabilities but also familiarity to 

the design. It would however impact the design by quite a bit. 
   

 

Figure 13: Sketch of a table and shelf concept 
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4.5.8 Modularity 

Modularity is a great way to customize the robot for the users needs and adding of equipment 

for research purposes.  

 

The easiest way to make the robot modular is to add v-slot extrusions on some flat and/or 

straight area. In most cases the modules can be modified to be attachable to a v-slot rail. My 

solution is to use the otherwise unused “fork” to fasten the rails, as seen in figure 14. The fork 

can be made of 20x40mm v-slot extrusions, which would be the best approach since it gives 

the structure stability, a frame and ease the assembly. The downside of using extrusions as the 

fork would be its sharp corners and limited design opportunities. Although, a modular fork 

does outweigh the downsides. 

 

Figure 14: Sketch of the modular neck concept 

 

 

 

Standardized module sizes would enable the use of “module-slots” inside the body which 

could be covered when not in use, this solution is common in stationary computer chassis. 

The slots could fit modules that otherwise would be impractical to mount on the side of the 

fork, like medicine coolers or other healthcare modules. Figure 15 describes one solution for 

the module slots.   
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Figure 15: Sketch of module slots 

 

4.5.9 Locomotive.  

Differential wheels seems to be the most suitable locomotive method for the robot at the 

moment. It is the same method the Giraff uses and it enables the robot to turn on the spot with 

relative ease. It’s a lot more stable than wheels with dynamic balancing, as seen in 

telepresence robots like the Double. As mentioned before, AASS has been working on a 

locomotive solution for Project Sputnik before the start of this thesis. As seen in figure 16, 

this solution combines the use of differential wheels, support wheels, suspension and various 

electronics, all held together with a frame of v-slot extrusions. This solution was ultimately 

chosen for its versatility and modularity. 

 

 

Figure 16: Partial render of the locomotive base 
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4.5.10 Frame and cover design 

The idea is to construct a frame from v-slot extrusions since they are readily available and 

open source. A frame will add sturdiness to the robot and is easy to expand since AASS 

already have plans to use v-slot extrusions for the hardware frame as seen in figure 16. 
As mentioned before, I decided to abandon the idea of yawing the screen by tilting the fork. 

Due to its complex construction it’s uncertain if the fork will be sturdy enough. The robot 

gain a lot more stability from a design in which the fork is a part of the v-slot frame instead of 

being a moveable part. As an added benefit of the fork being immovable, it can be used to 

fasten the bigger modules mentioned in 4.7.8. 

 
Covers to conceal the v-slot frame are essential for the familiarity of the design. It keeps the 

design options very open without any significant restrictions as well as being more 

aesthetically pleasing for the already tech-sceptical elders. 
 
Vacuum forming the covers seems to be the most economical solution. It would be a good 

idea to keep the numbers of vacuum forming tools to a minimum, although the tools are 

relatively cheap. The same tool can be used for the front and back cover since they are 

supposed to be identical. A second tool can be used as a separate cover to house the main 

electronics such as batteries, computer and wheels. A rubber mat will be able to be placed on 

the top of the body covers to gain traction and to even out eventual uneven surfaces on the 

table design. Wooden panels will fill the module holes in the covers when the slots are not 

occupied. Figure 17 shows the number of tools (blue letters) and a preliminary placement of 

the panels. 
 

 

Figure 17: Profile view of the cover parts 

 

Sharp corners are a serious hazard that needs to be avoided. The easiest way to effectively 

achieve this is by designing the covers with rounded corners or padding where such covers 

are not viable. Concealing the sharp corners of the v-slot profiles with removeable covers 

would decrease the risk of injury when the v-slot are not in use.  
 
The base cover forms a barrier that protects the wheels and important electronics from objects 

getting stuck or damaged. Its round shape reduces the risk of the robot getting stuck on 
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furniture or other environmental objects, allowing the robot to turn around without any 

corners being blocked. The body has a rectangular shape with rounded short sides to resemble 

the body of a human and thereby further anthropomorphize the robot’s design language. The 

tools for the vacuum formed body covers will need a release angle which the rounded short 

edges will provide.  
 

   

Figure 18: Top-down view of the cover design 

4.6 The conceptual sketch 

 

Functionality 

The overall design is developed to find a balance between safety, simplicity and functionality. 

As seen in figure 19, the neck is fixed in the v-slot frame to add stability and protection for 

the screen. The tray was decided to take the form of a table that is accessible from both sides 

of the robot since it must turn around 180° for the screen to face the user. To collect any 

spillage and increase the friction on the surface, a rubber mat will be placed on top of the table 

surface. The material and pattern of the rubber mat was chosen to clarify that the flat surface 

on top of the robot’s body is intended to be used as a table.  

 

The robot uses wooden panels to cover the sharp edges and industrial design of the v-slots in 

the neck. These panels can be individually removed to access the rails for the addition of 

external equipment, (1) in figure 19. The module slots are also individually covered with 

wooden panels when not in use, the modules are fastened directly on the hidden lower part on 

the neck, (2) in figure 19.  

 

Some details were intentionally left out of the sketch due to the uncertain electronic specs. 

Eventual buttons will be placed on the curved surface to be easily accessible, provide an 

ergonomic angle and not to obstruct the table, (3) in figure 19. The communication equipment 

will include cameras, microphones and speakers and will be placed on the opposite side of the 

screen pivot to act as a counterweight for the screen, (4) in figure 19.    

 

Aesthetics and manufacturability 

The main body consist of v-slot rails covered in two identical and easily manufacturable, 

mirrored covers and a base cover to protect its vital hardware. The covers are made out 

of smooth vacuum formed ABS plastic for durability. The color scheme, shapes and choice of 

materials are supposed to express feelings like safety, calmness and familiarity.  
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The fork will be fixed and connected with the base frame. This will enable the slot-modules to 

be directly connected to the hidden, lower part of the fork. 
 

 

 

Figure 19: The robot’s “sittning”-mode (left) and its “standing”-mode with the rails exposed (right) 
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4.7 Risk assessment 

The risk assessment is based on the current conceptual sketch in figure 19. It highlights the 

designs potential, drawbacks and design flaws. 

Table 2: Risk assessment 

Description of the risk Probability Consequence 
Risk 
value 

Risk 
management 

Action 

Problems while traversing 
thresholds 

2 3 6 
Risk 
reduction 

Lower the robots 
center of mass 
and/or increase 
the diameter of 
the wheels 

The round base of the 
robot makes the robot 
hard to transport  

3 1 3 
Risk 
acceptance 

Restrict the robot 
from rolling 
without removing 
the circular 
design of the 
base 

The robot is too heavy, 
making it difficult to 
transport 

1 2 2 
Risk 
acceptance 

Reduce overall 
mass, especially 
on the upper part 
to ensure that the 
center of mass is 
low. 

Damages to the robot due 
to tipping or bumping into 
other environmental 
objects 

2 2 4 
Risk 
reduction 

Make sure the 
skrirt cover and 
frame are rigid 
enough to 
withstand an 
acceptable level 
of abuse 

Robot doesn't convey the 
intended use 

2 3 6 
Risk 
reduction 

Revisit the 
robot's sementic 
messages and 
redesign if 
neccecary 

Robot doesn't express 
safety 

2 2 4 
Risk 
reduction 

Redesign the 
covers to 
express safety. 

The robots social gesture 
capabilities are insufficient 

3 3 9 
Risk 
Elimination 

Redesign and re-
evaluate the 
design of the 
neck and screen 

Robot is not properly 
designed for elders with 
various disabilities 

2 4 8 
Risk 
elimination 

Redesign with 
the disability in 
mind 

Robot gets ignored by the 
primary user 

1 2 2 
Risk 
acceptance 

Redesign the 
robot to attract 
more attention 
from the users. 

Injury due to robots high 
momentum 

1 4 4 
Risk 
reduction 

Reduce robot 
weight 
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Injury due to sharp corners 2 4 8 
Risk 
elimination 

Further reduce 
the number of 
sharp corners. 

Injury due to the robot 
running over the users feet 
or pets 

2 4 8 
Risk 
elimination 

Redesign the 
skirt cover to 
allow maximum 
protection 
without being an 
inconvenience. 

The robot's measurements 
are not ergonomic  

2 3 6 
Risk 
reduction 

Check 
anthropometric 
charts to adjust 
the 
measurements. 

Screen is tipping objects 
on the tray while changing 
height 

3 2 6 
Risk 
reduction 

Adjust the 
measurements 
so the screen 
won't reach 
common objects 
on the tray, such 
as cups 

Liquid is spilled on the tray 
and leaking into the robot. 

2 2 4 
Risk 
reduction 

Waterproof the 
seams on the 
cover and design 
the rubber mat to 
collect the liquid. 
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5 Discussion 

 

5.1 Evaluation of the results 

It has been difficult to find a balance between adaptability and a design that is appealing to 

elders. This might be solvable by choosing other materials and better manufacturing methods.   

 

A substantial amount of evaluation is done in this type of project. The way the physical 

design developed was mainly based on the requirements specification and should be seen as 

my recommendation on the robot design and doesn’t necessarily need to be best solution. 

Since the conceptual sketch is meant merely as an example design to allow for the continued 

development of the robot, I encourage AASS to revisit my sketches and re-evaluate if deemed 

necessary.  

 

The sources I used in my pilot-study uses research from “design for elders” in a broader 

sense. That does not necessarily mean it’s applicable on telepresence robot design. Another 

factor are the users themselves, this design might be attractive to some elders and unattractive 

to others. It’s hard to tell without testing the robots in a real life environment. Fortunately, the 

design is quite customizable and easy for AASS to change if desired. 

 
My theory is that many elders refuse to use products designed specifically for elders because 

they have a “I don’t need this, it’s for old people” mentality. The design of these products 

tends to mimic the same design language and philosophy as medical equipment in hospitals, 

this is generally not welcomed since many of the users has spent a considerate amount of time 

in medical facilities. The concept of the robot is therefore designed to be more familiar. 

 
Design solutions 

The robot should be properly suited for elderly care according to my research and information 

gathered from previous projects. It has been designed to be user-centered but there is no 

guarantee it will succeed in real life testing. There is a vast amount of variables to account for 

but very little time to do so. The extent of my contribution to Project Sputnik is very small but 

hopefully AASS will find my work useful. This is in no way a finished concept and were 

never supposed to be. A lot of estimations were made for the design to gradually evolve 

without getting stuck on purely mechanical aspects. 

While not included in the sketch, the semantic messages of the table design mentioned in 

4.5.7 can be further clarified by adding features like cup holders and pockets to the table.  

Economic and ecological sustainability 

The economic and ecological sustainability were never a focus during this project. However, 

it is still worth to consider the environmental impacts of the robot. The recyclability of the 

robot has been taken into account, especially when it comes to the choice of materials. 

Aluminum and ABS-plastics are two of the main materials which both has good recyclability. 

AASS want to be able to manufacture as much of the robot as possible in the University’s 

mechanical workshop. The concept allows for the v-slot frame and electronics to be 
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assembled and smaller parts to be manufactured with e.g. 3D-printing and milling. The cover 

design on the other hand is impossible to manufacture in the workshop since it lacks the 

machines used for plastic processing. Vacuum forming was chosen as it is the most 

economical processing method for ABS-plastic in the volume AASS will need. 

 

5.2 Further development 

 

Current design flaws 

As we can see from the risk assessment, there are still a lot of problems that might need to be 

addressed during the sketch refining. One of the biggest problems are the limited social 

gesture capabilities of the robot. In the current design, this was sacrificed in order to make the 

robot simple enough to not limit future design decisions. An example of this is the solution 

mentioned in 4.5.6. where the yawing of the screen would be accomplished by pitching the 

“forks”. 

 

Because of the wide variety of mental state and disability among the older population, the 

robot in its current state is not designed to handle every type of disability. The current concept 

is designed to be applicable more generally to the whole user group. By making the robot 

modular and by using MOD, AASS can modify the robot to better suit the elders needs. 

 

Additional specs 

There are a lot of improvements that can be made on the current conceptual sketch. The 

measurements and design of the robot is intentionally very vague to allow AASS to continue 

working on the concept sketch without getting stuck on the current solutions. Some other 

aspects of the design, like the buttons, were left out of the sketch on purpose. This is mostly 

because the project has not progressed far enough to know exactly how many buttons there 

will be or what they would do. The same goes for the setup of the communication equipment, 

it is not decided how much room the equipment will take or how heavy it will be, therefore I 

intentionally left it out of the sketch and instead left an approximated space where the 

equipment will be. The robot will have some form of charging and docking solution, but it has 

not been discussed to any significant extent. I will leave the exact form of charging, the space 

requited and similar aspects to AASS. I would however recommend AASS to seize the 

opportunity to rework the docking solution since the Giraff’s docking solution has been 

having some problems. A handle can also be easily added to ease the transportation of the 

robot. This feature was not added to the conceptual sketch however. 
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6 Conclusions 
            

• The robot has good modularity and manufacturability.  

• The design is “elder friendly” and fulfills all necessary functions and requirements. 

• The concept sketch will help with the continued development of Project Sputnik. 

• Some problems still need to be addressed. 

• The concept is far from finished and needs to be refined.     
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