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Introduction 
Our Project 
We are interested in combining haptic feedback and map technology in a way that enables 

people with visual impairment to enjoy improved mobility in regards to outdoor activities, and 

in turn a greater sense of freedom. A potential use context could be a hiking app where the 

phone, or some form of wearable technology, vibrate if you walk too far off trail. While this could 

also serve as a useful tool for people without disabilities, we want to focus on users with visual 

impairment. By doing this, we seek not to enhance the outdoor experiences of fully capable 

people, as much as we try to explore to which extent we can empower people who otherwise 

would be partially or entirely unable to partake in these kind of activities. 

 
There are several topics and questions we would like to investigate: 

 
● Can a navigational system combined of wearable technology and haptic feedback affect 

visually impaired people’s experience of hiking and similar outdoor activities? 

● Can such a solution supplement existing technology aimed at the same user group? 

● Can virtually defined boundaries be sufficient to navigate the complex, and sometimes 

dangerous, reality of outdoor activities? 

● Can these boundaries also inhibit mobility? 

 
One of our goals is to remove the need to actively interact with the smartphone while on the 

move. While this project focuses on visually impaired people in a specific context, e.g. hiking, 

we hope to gain knowledge that is applicable in other settings where you unable to 

operate or look at a cellphone or other handheld devices. 

Motivation 
There is an abundance of apps, gadgets and wearables with potential to improve mobility 

through support and encouragement. Technology such as FitBit, Google Maps and haptic 

engines in general all hold great value on their own for people in their daily activities, but we 

would like to investigate whether a combination of these could allow people living with 

blindness or severe visual impairment to have greater access to the outdoors. Motivationally 

speaking, there are several things that drives us: 

 

● A desire to use our knowledge of design and information technology to aid user groups 

with some sort of impairment. 

● Explore topics and technology that we would like to gain more experience with, such as 

open APIs, application development and geographical data.  

● The challenge of working with extreme users.  
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The potential outcome of this project could be a solution that increases the degree of autonomy 

that blind or visually impaired people have, encourages hiking or other outdoor activities 

promoting better health, and possibly prevent accidents. 

Research question 
We are still in what we consider to be the discovery phase of the project, and as such no research 

question has been formalized yet. In the aftermath of our first workshop, we hope to have a 

sufficiently strong basis to work out a research question that can guide our further work in a 

more concrete manner. 

Research methods 
We have chosen to approach this project drawing on principles of participatory design. In trying 

to ensure that we acknowledge and understand the needs, possibilities and challenges of the 

visually impaired, we will try to include potential users as a part of the design team, giving them 

the opportunity to provide direct input and decision making power during the design process. In 

the following sections, we will discuss how we utilize literature review, interviews, and 

workshops to gain a better understanding of the problem area. 

The varying degree of ability to see amongst our participants also puts a certain demand on our 

usage of methods and techniques. Thus, a discussion in detail on how some methods were 

specifically tailored to allow for participation from the visually impaired is also included below.  

Literature review 
In trying to get a overview of available technologies, as well as challenges and possibilities when 

working with visually impaired users, we read up on previous studies and articles related to the 

visually impaired, and applicable concepts regarding mobile development in general. In this 

chapter we sum up the concepts and aspects upon which we build our initial understanding of 

the problem area. As well as being a source of inspiration, this also gives us an understanding of 

the critical aspects we need to explore going forward. 

Designing haptics  for  the visually  impaired 
Non-Visual Haptic Interaction Design – Guidelines and Applications, a dissertation by Calle 

Sjöström (2002), focuses on the usage of haptics in design as a means to provide feedback for 

users with visual impairment and how haptics can provide a range of information based on how 

the feedback is designed. The design processes involved in the research work are mostly based 

on theories of usability engineering and reflection in action/reflection on action. 

 

Through their work, they have created a set of guidelines for non-visual haptic interaction 

design, aimed at researchers, designers, testers, developers and users. Each set details items of 

consideration within the different categories and is as follows: 
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● Elaborate a virtual object design of its own 

● Facilitate navigation and overview 

● Provide contextual information 

● Utilize all available modalities 

● Support the user in learning the interaction method and the specific environments and 

programs  

 

The research presented can be a valuable source of information in regards to complementing our 

own discoveries about haptics and the visually impaired, as the goal was «to carry out an 

unbiased investigation of the potential of this technology for blind people». 

 

Three specific aims were also provided: 

 

1. Investigate if and how blind people’s computer usage can be improved by virtual haptics.  

2. Investigate the problems that arise with graphical user interfaces for blind people and 

how these problems can be managed with haptics.  

3. Develop new applications and find new areas in which virtual haptics can be applied for 

blind people.  

 

We consider the contents of this dissertation as potentially useful for us as a reference for 

framing the theoretical basis of our work, especially in regards to haptics. Additionally, a large 

number of test applications were developed, along with a range of tests that were either formal 

or informal. The applications might not be all that useful to us, as many of them require specific 

hardware, but inspiration might be drawn from the tests and used in our own work if deemed 

appropriate for the given context. 

Mobility  in  collaboration 
Heath and Luff’s article Mobility in Collaboration (1998)  deals with the fact that what we call 

mobile technologies do not necessarily take into account what actually moves. The article 

addresses several examples, including medical consultations and construction sites, where the 

systems in use do not take into account that information must be mobile, not just the people 

who use it. Information can be used as the focal point of conversations, to get a common 

understanding of a problem area, and must therefore be available in a way that makes it easy to 

use it even when you are not sitting at your desk. 

 

In particular, in the example of a construction site where logging of work was digitized, it was 

not taken into account that the person who writes the log should also spend a lot of time 

participating in conversations in different places to help solve problems. This meant that this 

person had to take on whole new role, and became less accessible to other workers, since he had 

to spend his time making use of the digital system. We see this as an example of how they did 

not adequately investigate the workplace's workflow, and the informal work processes that 

contributed to the efficient work. 
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To describe the use of correct information in the right place and time, Heath and Luff uses the 

term Micro-Mobility. This includes, for example, how doctors previously used paper based 

patient records in communicating with patients, benefiting from the fact that they could passed 

around, seen by several people at the same time, and help create shared understanding. This 

became less possible when the journals were digitized, and only available through a fixed in 

place desktop computer. 

 

We do acknowledge that this article clearly was written before the smartphone arrived. 

However, we find it important to look at how information is used in collaboration, and that it 

solutions should have the ability to cater to individual needs and specific purposes in given 

contexts. 

Making place 
In Making Place to Make IT Work (1999), Kristoffersen and Ljungberg discuss how mobile 

technologies, such as mobile phones, are not suitable when the operator must use both hands 

for other work. In such cases, the person using the technology must make room for it, rather 

than it being a natural part of the work. A simple example of this might be how old music 

devices made it difficult to swap songs while out jogging, as this often forced you to stop. 

 

The fact that many technological solutions do not take into account the context in which the 

work is to be carried out, the use of technology can in it self be seen as articulation work. It will 

interrupt the natural workflow, rather than to contribute to an enhanced use experience. As a 

possible solution, Kristoffersen and Ljungberg launch the prototype MOTILE, which uses tactile 

interaction and feedback in the form of audio, as an alternative to screen-based interaction. One 

aspect of this clearly relates to Heath and Luff’s article, in regards to how the designers of the 

system have not taken into account the details of how work is done – for example, an inspector 

relies on being able to keep a flashlight in one hand, or that a doctor needs to be able to display 

records to a patient without having to refurnish his office. 

 

The most important we take from this article is the importance of understanding the context in 

which activities are carried out, and what requirements – both functional and nonfunctional – it 

poses with regards to the solutions that are being designed. 

A  Scenario-Based Approach 
In Participatory Design with Blind Users: A Scenario-Based Approach (2013) Sahib et al. 

discusses the use and construction of scenarios with blind users. Using storytelling as a tool for 

engaging the visually impaired, the authors managed to simulate interaction through dialogue 

between the user and designer. Involving users in an early stage also allowed the designers to 

identify the limitations of their own ideas. 
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The article concludes by saying that scenarios are useful because they are flexible and adaptable. 

The designer can choose how detailed they want to go. The article also proposes keeping 

scenarios highly interactive, in order to include and engage the participants. 

 

Using narrative scenarios is something we must consider utilizing when involving blind people 

in our project. When the participants can’t see, it can be hard to use collages, drawings, sketches 

and other crafty methods to get the user directly involved. Spoken words are the main form of 

communication we can use with these participants, but if we just listed out problems, the 

participants might not get a clear understanding of what we try to accomplish, and lists might be 

hard to remember. Structuring this form of communication as a narrative might make it easier 

for participants to engage in a detailed discussion. 

Engaging and  Including Visually  Impaired  Participants 
In Accessible Participatory Design: Engaging and Including Visually Impaired Participants 

(2014) Andrews outlines some guidelines when doing participatory design with visually 

impaired users, aiming to complement similar guidelines for user centered design.  It outlines 

different methods: Collages, foam models, cards, existing product feedback and storytelling. 

While the article is limited to one specific case, it points out some useful things to bear in mind 

while working with visually impaired users, like that they often need more details to build up a 

mental model of the product.  

Typing without  seeing 
In BlindSight: Eyes-Free Access to Mobile Phones (2008), Li et al. discusses the development 

of, and studies involving, BlindSight, an application to navigate mobile phones while they are 

held up to the ear while talking. They tested different solutions and ran comparisons to a 

Windows 2003 smartphone, in which BlindSight was eventually prefered in most cases. 

 

The solution was to use audio feedback and a custom menu while on a call. Pressing a button 

would give speech feedback of what button it was, and pressing it again would enter the menu 

item. Also, some audio sounds was used to illustrate different states (a «tic» while browsing the 

calendar meant busy, while «sssssh» meant the time slot was free). 

 

They noticed that the participants held the phone in different ways, so they tested different 

orientations. They compared holding the phone flipped and holding the phone sideways, with 

the sides of the phone against the head, to make room to type on the keyboard. They found that 

both methods are ok, but holding the phone sideways makes for faster typing, though both ways 

of holding the phone were measured to be 200 - 300 ms. slower (per button press) compared to 

relying on visual cues. 

 

What we take from this paper is how participants navigate something they don’t look at. Adding 

additional texture on the keys enhanced the user experience, as well as thoughtful consideration 
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on how to design the audio cues. It should not be too loud or too quiet, not too passive or too 

distracting. 

Moving people, not technology 
Hakobyan et al. (2013) offers a sizable, but rather shallow, overview with their research and 

innovation review which looks at a large amount of both assistive and mobile assistive 

technologies. The article points to lot of additional reading material, and the large amount of 

earlier innovations might point us in some fruitful direction. 

 

As mentioned the authors combine both mobile and nonmobile assistive technologies, arguing 

that the goal and aim of the technology is to assist mobility for visually impaired and not 

mobility for the technology itself. This might be done with both mobile and stationary 

technology.  

 

Hakobyan et al. call attention to «the importance of quality for visually impaired users in 

comparison to task efficiency». The authors mentions that visually impaired generally prefer 

horizontally structured touchscreen interfaces, which they claim to be the least time efficient 

design. 

 

Further on the authors indicate that the actual needs of the visually impaired is feeling less 

stigmatized and labelled. To accommodate for this, the designers should aim at offering 

solutions which are as ubiquitous as possible. At the same time they emphasize findings which 

points to the importance of the researchers knowledge regarding individuals lifestyle and 

aspiration as they will only use assistive products that serve their specific needs. 

 

Several technical solutions and mentioned articles might give us much needed guidance in our 

future work, such as experiments regarding assistive technology for navigation and use of public 

transport, shopping and more specific technology like braille. 

Using wearables 
Hanlu et al. (2014) explores the potential for visually impaired to interact with what they 

describe as «eyes-free» wearable technology. The authors claim most of the research done 

within the field of assistive technology for visually impaired is focused on supporting their 

mobility and less on the social context and the visually impaireds social equality with sighted 

people. In this article the authors conduct two studies were one of them included testing two 

scenarios with a eyes-free wearable device (a wristband, wirelessly controlling the voiceover 

screen reader on an Apple iOS device). The article points out that the majority of visually 

impaired participants use smartphones, but the accessibility-related issues persists. 

Furthermore the article highlights the positive attitude amongst their participants regarding 

wearables connected to their smartphones for easier and more secure (in a privacy related 

matter) access to information on the smartphone, without having to necessarily keep the phone 

at hand. 
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Different  degrees of  blindness 
In the article Designing Haptic Assistive Technology for Individuals who are Blind or Visually 

Impaired (2015), Pawluk, Adams and Kitada highlight important problem areas that are 

relevant when you are designing haptic technology for blind or visually impaired (BVI) people. 

There is a lot of knowledge that are needed when designing for BVI. They focus on the 

differences between the users of the user group, how to involve them, and the problems with the 

sensory substitutes. They also cover the existing technology like braille reading, tactile graphics 

and how to design for mobility and orientation. 

 

First of all the BVI users have different medical conditions, experiences, preferences and 

motivations. The medical condition can vary from a bit of sight, to light recognition to no sight 

at all. They can also have other impairments, that can be important to take into account when 

designing. It’s also a difference between those who became blind early in life, could be at birth, 

and those that became blind later on in life. The biggest difference of these groups are that those 

that got blind later in life have visual experiences, and the others don't. This has given them 

different experiences and has been proposed to create a different development in the brain 

already from they were young. Their brains are suggested to be organized differently. BVI 

individuals of course like any other group of users have different technology experience. In the 

article, several different kinds of technology are examined: 

Touch 

The problem with using touch as a sensory substitute for vision, is that touch has a limited 

spatial resolution, if you compare it with vision. The cutaneous system, the system that passes 

tactile, thermal, painful and itching information to the nervous system, has a low pass filtering 

and wont pass as much information. The spatial resolution on the fingertips is different for those 

who are early blind and braille readers, compared to those that are sighted. BVI and braille 

readers have  spatial resolution of 1,04 mm compared to sighted that have 1,46 mm, but this can 

most likely be trained. 

Electrotactile 

Electrotactile monitors are an alternative to haptic displays, which provide mechanical 

simulation. The intentions are to stimulate the nerve fibers in the mechanic detector directly. 

The optimal location on the body for electrotactile stimulation is the tongue. There already is a 

product on the market, BrainPort V100, which consists of glasses with camera, and electrotactile 

stimulation of the tongue. 

Braille 

Braille is a lettering system that is designed to be read by touching dots. The letters are being 

represented by configuration of dots within a three by two dot cell. The main difference between 

braille letters and embossed alphabet letters is that it's easier to tell the difference between the 

letters. Only 10 percent of BVI reads braille (Pawluk, Adams, and Kitada, 2015, p. 261). 
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Tactile graphics 

Tactile graphics are images that use raised surfaces so that you can feel them. There are many 

ways to create tactile images, but there is a need for methods that are more effective, as well as 

refreshable display solutions. Some of the solutions are raised line drawings, and handmade 

drawings using textures like strings or other materials. Raised line drawings works best for those 

who became blind later in life, because sighted and late blind have more experience with 

pictures due to visual exposure. So a combination of visual exposure and tactile skills, makes late 

blind good at digesting information from raised line drawings (Pawluk, Adams, and Kitada, 

2015, p. 262). 

Material on surfaces 

When we touch objects we don't just feel the texture of the material, we also associate it with 

affective feelings like unpleasantness or pleasantness,which is called affective touch. It's 

important to design surfaces that are good and comfortable to explore. The effect of affective 

touch in assistive technology may have an impact on whether the user will accept the product. 

More pleasantness can also lead to more comfort when the user is using the product. 3D printed 

objects are a example of a object that has been perceived as unpleasant, and that has led to the 

user being less willing to explore this kind of objects. Pleasantness and unpleasantness can also 

be used as a display parameter. For warning about danger it's possible to design to trigger 

unpleasantness as a way of communicating risk. However, research on affective touch is largely 

based on people with vision (Pawluk, Adams, and Kitada, 2015, p. 264). 

 

It is challenging to design a solution that all BVI users are satisfied with, because BVI 

individuals have different opinions on how they like to use assistive technology. For example 

with audible pedestrian signs, some disagree whether the sound from the sign will be the only 

information used to judge if the coast is clear, or if the sound of the cars will be used to 

determine whether it is possible to cross the road. The authors also emphasize, based on 

experience from focus groups, that there is a strong reluctance amongst BVI to become 

dependent on technology that are slow or expensive to repair og replace. We must also 

remember that there is a difference between someone that pretend they are blind, and those 

who actually are BVI. Because of different development in the brain from living as a BVI, you 

can't just have a sighted person pretending to be blind for a user test. 

Interview 
During our work with exploring and reviewing literature we also came across a master’s thesis 

written by Rebekka Soma (2016), in which she mentions a closed Facebook group for people 

with visual impairment and ICT interests. During her studies she had established connections 

with several potential users, and she recommended contacting the administrator of the 

Facebook group. This administrator was very experienced with technology, and willing to 

participate in an interview. 
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In preparing for the interview, an interview plan and guide was written (appendix A). We 

centered the interview on ICT usage, habits of, and areas of consideration when developing with 

and for, people with visual impairment. We chose to keep the interview semi-structured, 

considering this would leave room for the participant to highlight aspects we had not planned to 

investigate. 

 

It is worth mentioning that our participant is what could be considered a superuser. He works as 

an advisor for universal design, he shows an above average interest in, and has considerable 

knowledge, of ICT, and is fairly fluent in the lingo of the field. 

 

The following is a brief description of what was highlighted during the interview: 

 

a. According to the participant, a haptic user interface is insufficient on its own as a 

navigational aid, but could be used as a supplement alongside auditory feedback. Haptic 

works better in a noisy environment, and worse in physically varied environment. 

 

b. He personally did not desire any more gadgets, and found his iPhone and Apple watch to 

be more than enough. According to him, Apple has supported VoiceOver (a tool to help 

blind people, by reading the content on the screen) for many years and are quite a long 

way ahead of Android phones. He questioned why we would want to make something 

from scratch when there is already good hardware, software and support on an iPhone. 

 

c. He wasn’t that interested in going on a walk on his own. Walks should be social and it is 

a lot easier to get a sighted person in a social context. Even though he is very experienced 

with electronic aid, he didn’t trust an electronic solution while walking alone, in the 

forest for instance. 

  

d. He was not interested in products or apps tailored to blind users. He prefered apps that 

works great for everyone, but has support for people with visual impairment.  

 

He also advised us to get in touch with the developers of BlindSquare, a map app that has 

specific support for visually impaired users. The participant also highlighted Mooveit, a public 

transport app. 

 

Notes from the interview can be read in appendix B.  

The way ahead 
We have a workshop planned for tuesday the 10th of October, where we will include two visually 

impaired participants. Due to a lack of time, it will not make it to this report. It will be 

conducted as a future workshop, where we invite the participants to think about and consider 

the possibilities of our project. The workshop will have the standard four phases: preparation, 
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critique, fantasy and implementation, and we will use techniques that we can adapt to people 

with visual impairment. A detailed discussion of this will be available in our final report. 

 

We plan to follow up this future workshop with other workshops so we can continue to involve 

users and evolve our project with participatory design. We are also planning to contact and meet 

industry professionals, like Next Signal and BlindSquare, so we can learn more about the 

technology available. 

 

Based on the insight we hope to gain from the workshop, industry professionals and articles, we 

hope to narrow down the possible research area and gain a clearer aim regarding potential 

research questions and possible design solutions. 
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Appendices 
Appendix  A 

Intervjuplan 
Tid: 3. oktober 2017 

Sted: Café Nero Oslo  

 

Format: Semistrukturert 

Utstyr: Notatblokk, penn 

Intervjuguide 

Oppvarming 
Hvordan vil du beskrive din egen synsnedsettelse? 

Hvor lenge har du hatt denne synsnedsettelsen? 

Hvordan er en typisk dag for deg? 

Hoveddel 
Hvilke teknologiske hjelpemidler benytter du deg av? 

Hvilke av disse bruker du oftest? 

På hvilken måte assisterer de deg i hverdagen? 

Hvilke av disse er du mest fornøyd med? 

Finnes det funksjoner eller aspekter du mener mangler med hjelpemidlene du bruker? 

Hvilke av disse hjelpemidlene er du avhengig av? 

Hva er typiske utfordringer for deg i møte med teknologi som er tilgjengelig for seende? 

Hvilke løsninger eksisterer i dag, men er ikke tilgjengelige for deg? 

Hvilke løsninger eksisterer ikke i dag, som du skulle ønske var tilgjengelige? 

Avslutning 
Er det noe du vil snakke om, som vi ikke har tatt opp i løpet av intervjuet? 

Er det greit for deg at disse svarene gjengis anonymt i vår forskningsrapport?  
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Appendix  B 

Notater 
Deltaker brukte hovedsakelig mobiltelefonen (iPhone) og Apple Watch ifbm. mobilitet. 

 

Vibrering fungerer som et supplement, men er ikke tilstrekkelig som en egen funksjon. 

Eksempelvis i bybildet, når det er mye støy slik at å lytte til instrukser blir problematisk, kan 

vibrering være et godt supplement. 

 

Informasjon via tale ble omtalt som veldig bra. 

 

Turgåing alene ikke aktuelt for deltaker. Deltaker ikke spesielt innstilt på ideen om vibrering 

som hjelpemiddel under turgåing alene fordi: 

 

● Deltaker er «lat» 

● Deltaker er redd for å gå seg vill 

● Deltaker ikke er motivert for å gå tur alene, men går tur for å være sammen med noen 

● Ledsagere dekker alle behovene i forbindelse med turgåing 
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