
 

i 
 

This project was done in co-operation with The Mobile Life 

Supervisors at The Mobile Life: Kenneth Andersson and Christopher Magnani 
 

 
 

  

Wearables and the  

potential of Google Glass 

 

 

 

Arsen Aleksandrian 

Emil Sigrén Vinblad 
 

 

Degree Project in  

Information and Software Systems (II121X) 

Undergraduate, 15 Credits 

Examiner: Fredrik Kilander  

 

 

KTH Royal Institute of Technology 

School of Information and  

Communication Technology 

Kista, Sweden 

http://www.kth.se/en/ict 

 

 

 

 

  



 

ii 
 

  



 

iii 
 

 

Abstract 
 

The Mobile Life (TML) is a company with great passion for mobile 

devices that has set its primary focus on developing tailor-made 

mobile applications. Some of their bigger clients consist of airlines 

where TML designs, develops and delivers applications, in which 

travelers who travel with the airline can use to browse through, 

reserve and book flights.  

 

        Wearable Technology is being more and more embraced as the 

future big addition to the ecosystem of mobile devices and exploring 

what some of the more prominent wearables have to offer is very 

much in the interest of aspiring companies like TML. To understand 

more in-depth what it means to develop applications for devices that 

might suffer from vast limitations in regards to interaction and 

feedback, we would first investigate what coming wearables could be 

recognized as prominent. The wearables that we concluded as 

suitable to investigate closer were Google Glass, Android Wear and 

various smartwatches. Out of these, Google Glass was the device 

chosen to act as our platform when exploring the potential of a 

wearable. A suitable way of understanding the possibilities and 

limitations of user interaction for Google Glass was to develop our 

own flight booking application for Glass.  

 

        The realization we got was that there are various aspects of Glass 

that limits the kind of applications that can be made for it. The two 

primary things are the limits of the hardware and the fact that user 

interaction has taken a step back. From the graphical direct-

manipulation interaction that we nowadays are so used to in 

smartphones, to a simple menu system with limitations to how much 

the user can interact and how much feedback the program can show the 

user. 

 

 

        Keywords: Wearable Technology, Google Glass, Smart watches, 

Android Wear, Human-Computer Interaction, Android, GDK  
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Sammanfattning 
 

 

 

The Mobile Life (TML) är ett företag med stort engagemang inom 

mobil utveckling med fokus på att leverera skräddarsydda mobila 

lösningar. Vissa av deras större kunder inkluderar flygbolag som TML 

designar, utvecklar och levererar applikationer för resenärer att söka 

boka och köpa flygbiljetter. 

 

        Wearable Technology blir mer och mer accepterat som nästa 

stora tillskott till det mobila ekosystemet och däri ligger intresset av 

att undersöka vad de mest hypade enheterna har att erbjuda för 

avancerande företag som TML. För att få en bättre insikt i vad det 

betyder att utveckla applikationer för enheter som markant skiljer sig 

från mobiltelefoner och surfplattor i avseende av prestanda och 

möjligheter gällande inmatning och utmatning av information tog vi 

fram de mest framträdande enheterna. De mest framträdande 

enheterna visade sig vara Google Glass, Android Wear och diverse 

smarta klockor. Utifrån dessa valdes Google Glass som vår plattform 

för att undersöka möjligheterna för wearables. Ett lämpligt sätt att 

förstå möjligheter och begränsningar inom användarinteraktion för 

Google Glass var att utveckla vår egen flygboknings applikation för 

Glass. 

 

        Insikten vi fick var att det finns olika aspekter av Glass som 

begränsar den typ av applikation som kan göras för den. De två 

primära sakerna är begränsningar för hårdvara och det faktum att 

användarinteraktion har på ett vis tagit ett steg tillbaka. Från den 

grafiska direktmanipulering interaktion som vi idag är så vana vid i 

smartphones, till ett enkelt menysystem med begränsningar för hur 

mycket användaren kan interagera och hur mycket feedback 

programmet kan visa användaren. 

 

 

        Nyckelord: Wearable Technology, Google Glass, Smarta klockor, 

Android Wear, Människa-dator interaktion, Android, GDK 
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Abbreviations 
 

 

 

IDE: Integrated development environment. A programming 
environment integrated into a software application. 

 
GDK: Glass Development Kit. An add-on to the Android SDK with 

additional APIs for Google Glass specific features. 
 
API: Application Programming Interface. An interface that 

specifies how various software components relate to each 
other. 

 

SDK: Software Development Kit. A set of different kind of 
software development tools. 

 
OHMD: Optical head-mounted display. A transparent wearable 

display with the ability of reflecting projected images using 
optics. 

 
LCoS: Liquid Crystal on Silicone. A micro-display technology, used 

for the near-eye display in Google Glass. 
 
GPS: Global Positioning System. A satellite navigation system 

providing location and time information anywhere on earth. 
 
JSON: JavaScript Object Notation. A compact and lightweight data-

interchange format. 
 
HCI: Human-Computer Interaction. The study of the interaction 

between people and computers. 
 
PHP: Hypertext Preprocessor. A widely used server-side scripting 

language. 
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Chapter 1  

Introduction 
 

1.1  Background 
 

Wearable technology is on the advance in several areas. It is becoming increasingly accepted 

in the technological community but some of the wearables still face some serious issues 

amongst the general public. The surplus of wearable technology available on the market 

combined with the constant addition of new wearables from minor and crowd funded 

companies makes it hard to know what devices are rewarding and worth to focus on.  

 

        The Mobile Life is a company that develops mobile applications for various firms all over 

the world. As their focus is solely on mobile applications the aspect of including wearables to 

their services becomes a tempting one. But with the surplus of wearable devices, deciding 

what devices are worth the effort and what devices are not, can be a dreadful task. 

 

1.2  Problem definition 
 

The primary question that we ask ourselves is if wearable devices such as smart-watches and 

smart eyewear actually offer us a newer and smarter way of user interaction and presenting 

information to the user in comparison to what smartphones offer users today. 

 

        Does for instance a pair of the ever so talked about Google Glass actually invite its users 

to a more convenient, time-efficient and user-friendly mobile experience compared to a 

smartphone when performing a somewhat complex task such as browsing and booking 

flights where input and output of information is highly essential? 

 

1.3  Goals 
 

The goal with this report and our project is to not only shed some light on the ocean of 

gadgets that makes the supply of wearables, but in particular to explore perhaps the most 

talked about wearable device, Google Glass, its usefulness, practicality and in which way 

they can enrich our mobile experience in regards to user interaction when performing a 

input output demanding application such as flight booking. 

To be able to do this, we had a pair of Google Glass at our disposal and so this wearable 

device could act as a flagship for wearables.  

 



CHAPTER 1 - INTRODUCTION 

2 
 

1.4 Method abstract 

1.4.1 Research 
 

With wearable tech such as Google Glass and Android Wear being pretty new and relatively 

sheltered from the public at this point, finding information and research material that is 

completely solid can be tricky. A lot of the sources consisted of different types of developer 

blogs and various articles. Even Glass communities in Google+ were useful to obtain some 

information. Having these kind of sources meant that we had to evaluate their credibility 

carefully. 

1.4.2 Development 
 

Creating an application for a wearable device can be done in different ways, using different 

frameworks and different development kits. As a result of our research, we would dig 

deeper into either Google Glass or Android Wear. Developing for Glass was a matter of 

deciding whether we wanted to make use of the GDK and the kind of control over the Glass 

hardware it gives to create a native and immersive application or if we would use the Mirror 

API which would result in a generally more web based application. 

 

        For Android Wear we were unfortunately confined to developing for an Android Wear 

emulator, as no Android Wear based smartwatch would be released and available for us 

within the timeframe of this project. 

 

1.5 Risks, ethics, and sustainable development 
 

The biggest risk with our project was the fact that we were handling prototypes. There was 

no telling whether they would change over time and thus cause problems for us. As it 

happened it occurred once where the whole operating system of Glass was updated and 

caused our existing code to fail. 

 

        With the changing fashion of wearables the feasibility of creating an application that 

handles personal information such as those needed for payment, for example the users 

credit card number, comes into question. With untested technology such as Glass and 

Android Wear the possibility for security breaches cannot be assessed with much certainty. 

Whether we should urge users to put delicate information on potentially unsafe platform is 

questionable to say the least.  

 

        At the current rate that wearables are produced and the early stage at which it currently 

is at it could very well be a bad decision to invest in one of the many existing products. There 

is no telling how quick they will be replaced and the investment may very well be wasted. 
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1.6 Report overview 
 

 Chapter 1 Introduction 

Introduces the reader to the subject of the report and the purpose of the project. 

 

 Chapter 2 Theoretical background 

An account of the outcomes of our prestudies and research. 

 

 Chapter 3 Methods 

Describes how the research was done and which criteria applied to the evaluation of 

the information we found. Also describes how we were to answer our defined 

problem and in what ways we could do this. 

 

 Chapter 4 The Glass application 

Explains the various aspects of the application that was going to be our key to reach 

and fulfill the goal and purpose of the project. 

 

 Chapter 5 Testing & Analysis 

Discusses the usage and testing of the application and describes whether the 

application attained the requirements that we had put up or not. Also discusses 

strengths and weaknesses of Google Glass in regards to our set problem. 

 

 Chapter 6 Conclusions 

Describes the conclusions and realizations that has been made. Also presents a 

recommendation. 
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Chapter 2 

Theoretical Background 
 

2.1 The most prominent wearable devices 
 

The wearable market is expanding quickly and the amount of wearables is constantly 

increasing thus making the possibility to cover them all low. Therefore we had to narrow our 

vision to a few devices which would act as the representatives of them all.  

 

       The problem with the early wearables was that regardless of the increasing number of 

different gadgets, the public interest for them was so low that most people did not care to 

buy them. With Google joining the fight for the market with both Glass and Android Wear 

that is likely to change, as they might raise the interest for the general public with far more 

success than the earlier adaptations ever succeeded.  With this in mind we concluded that 

the best approach would be to choose these two wearables, Google Glass and Android 

Wear. 

2.1.1 Google Glass 
 

Running on the Android operating system, Google Glass is essentially a wearable computer 

in the shape of a pair of glasses. With the use of an optical head-mounted display (OHMD), 

information is literally presented right in front of the users right eye. 

 

        With the convenience that comes from having a display in front of your eye Google 

Glass is extremely well suited for reminders, notifications and quick access to information. 

Google Glass is heavily integrated with Google Now, Google’s personal assistance and its 

answer to Apple’s Siri. Google now is a voice centered system and is credited for the 

capability of know what you want to do before you do.[1]  

2.1.1.1 Why Google Glass is considered prominent 

 

Google Glass might be the most protruding piece of wearable technology accessible today. 

The hype around them started even before smartwatches became a fact and they have been 

figuring in the technology media ever since, both for good and bad reasons. The nature of 

the glasses is what makes them mesmerizing as they present a completely new way of 

interaction between the computer and the person wearing them. The use of voice 

recognition has been experimented with for some time but it has never had such a big part 

for a single device, save for the upcoming Android Wear system for smart watches where it 
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will take an even bigger role. The fact that the Glass is a pair of actual glasses is even a bigger 

cause for the hype, never before has there been a computer designed to be so close to the 

user at all times. 

 

        The expectations for Glass has been huge as it is developed by the technology giant 

Google and the debates has been many which places it as perhaps the most talked about 

wearable of all times. 

 

2.1.1.2 Interacting with Glass 

 

 Input Methods 

Glass is heavily dependent on the use of voice interaction and highly integrated with the 

Google Now feature. All applications on the platform are triggered by the keyword “Ok, 

Glass…” followed by the voice trigger command for the specific application, “play a game”, 

“navigate to”, “Google” and so on for each application installed. The voice recognition is 

used while sending messages, emails, searching on Google and every other case where text 

input is required. Voice recognition is also used inside applications if so intended by the 

developer. For example in the game Clay Shooter, developed by Google as an example, voice 

input can be used to send the clay ball away, “pull”, and to fire at it, “shoot”.  

 

        Another way of input used by Glass is the touchpad. The touchpad can be used as a 

compliment for voice input and in some cases a replacement in places where talking to the 

air might seem inappropriate. The available interactions with the touchpad include swiping, 

for scrolling and navigating forth and backwards in the menus and tapping, for selection 

purposes. 

 

 Output Methods 

The output from Glass is received on the seemingly floating screen before your eyes as lines 

of text or images. Depending on the way chosen to present the text to the display more or 

less specifications can be made to the look of the text and images presented on the screen 

much like on a standard android device with the biggest difference being the lack of direct 

interaction with the screen and the somewhat diminished size of the screen itself. 

 

        Text can also be chosen to be read aloud to the user by the system if the functionality is 

added in the development of the application producing the text. 

 

2.1.1.3 Technical specifications  

 

 Standard architecture 
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Google Glass programming consists of two areas, the GDK and the Mirror API. Each 

developer can choose to use one or both of these parts when creating a program for Google 

Glass. The Glass is dependent on the Bluetooth connected phone in order to make phone 

calls or send SMS-messages and whenever a wireless network is not connected to Glass 

itself, it can make use of the phones internet connection and GPS to support its programs.  

 

        The choice between using GDK or the Mirror API for Glass applications is weighed by the 

same conditions for when you choose to create a native or web application for smartphones 

and we discuss this more in the coming sections. 

 

To present information and interact with the user, Glass applications normally use one or 

more of the following Glass features: 

 

The Timeline:  The timeline is the container (Fig. 1) in which all the cards are displayed. In 

the middle of the timeline the home screen resides and depending on what sort of method 

for displaying information is used the information will be put in different places in the 

timeline. 

 

 
Figure 1 

 

1. Card: A card is the most basic object used by Glass and is most accurately described as a 

primitive layout for text and/or images. For instance, Google Now relies solely on cards to 

present information to the user. The Card class does not take an external layout as a 

resource but has values available to define the specific layout for the specific card as for 

example, myCard.setImageLayout(Card.ImageLayout.LEFT); which would align 

the images inserted in the card to the left. 

 

2. Static Card: This is the easiest way to relay information to the user. A Static Card consists 

of a single card without the ability to change its contents, useful when some information 
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need to be presented without any following action being made. The Static Card provides 

no sorts of menus or similar to expand on the information when used in the GDK but 

menus can be added when used with the Mirror API. The Static cards recede toward the 

right side of the timeline when they are dismissed to end up in the history section. 

 

3. Live Card: A Live Card is a more advanced version of the static card which involves an 

alterable card. Live Cards can therefore contain information that changes over time, for 

example live news, navigation or a timer. The LiveCard class provides the developer 

with the use of the options menu available in Android SDK to present the user with 

alternatives for the Live Card. Unlike the Static Card the Live Card does not recede down 

the timeline but stays to the left of the home screen until it is manually stopped by the 

user or by some other action defined. 

 

4. Immersion: Immersions are more in-depth Glass applications that offer the developers 

more ways to create a customized experience for the user. As immersion type of Glass 

applications allows specializing UI that can appear outside of the timeline, they are 

appropriate for when you want to create an experience that involve lengthy user 

attention. Immersion applications are built with regular Android activities, layouts etc. so 

it is essentially an application built on the Android platform. On top of this the GDK can be 

used in order to integrate the application into a Glass experience by involving some of the 

key features of GDK, like natural-language voice commands and any of the Cards that has 

been mentioned earlier. 

 

 GDK 

The Glass Development Kit or in short, GDK, is to Google Glass what native applications are 

to smartphones. The GDK lets the developer build applications in java with most of the 

functionality from the Android SDK and access to the whole array of sensors available on the 

Glass platform. 

 

 Mirror API 

The Mirror API can be likened with web-application on a smartphone as it does not require 

any code to run on the Glass. The application is built on a server that can push and pull 

information to the Glass platform. All Mirror API applications must first be approved by 

Google before release.  

 

 Hardware specifications 

The specifications that are listed here apply to the Glass units involved in the Google Glass 

Explorer 2.0 program. 

 

OS:  Android 4.4.2, Glass XE17.1  (Android 4.0.3 or above required on smartphone 

to run MyGlass, companion app) 



CHAPTER 2 – THEORETICAL BACKGROUND 

9 
 

Display: The OHMD that Glass uses is an LCoS(Liquid Crystal on Silicon) micro-display at 

640x360. 
Camera:  5MP camera with 720p video recording 
Sensors:  3 axis gyroscope, accelerometer and magnetometer. 
Network:  Wi-Fi 802.11b/g and Bluetooth. 
CPU:  TI OMAP 4430 SoC 1.2GHz (ARMv7) 
Memory:  682MB RAM 
Storage: 12GB available storage 

2.1.1.4 Public reception 

 

 Social acceptance and privacy concerns 

With great technology come great responsibility and unfortunately a smart eyewear that is 

designed for common folk to use is something new, it will take its time for people to get 

used to it. Considering recent surveillance scandals and discussions about personal integrity 

online, many people fear what Glass could potentially mean in this matter. Most of the 

concerns regard its camera these fears are a big problem and need to be settled before the 

majority of people feel that wearing a computer with a camera attached to it on your face is 

acceptable.  

 

        A noticeable occurrence proving the social resistance of the Glass platform is the 

assault and robbery of Sarah Slocum.[2] The incident took place in a San Francisco bar where 

she was verbally and allegedly physically assaulted and later robbed simply because she 

wore a pair of Google Glass. Another hot issue is that Glass has been banned in several 

places including specific bars, casinos and in some states in the USA while driving a car.  

 

        As some areas and workplaces may contain sensitive information, coming in with a pair 

of Google Glass to these places may cause more issues for the Glass. 

 

 Design 

The design is everything when it comes to glasses since nobody wants to wear a pair of ugly 

glasses. When Glass came along and put a computer on the glasses the design become even 

more important. Several additions has been made to the design of the Glass platform since it 

was invented and the current design includes a titanium frame and clip-on to allow the 

platform the use of prescription lenses and shades.  

 

        Another step has also been taken towards a more aesthetically pleasing  look of Glass as 

Google has signed a deal with Luxottica[3], the world's largest eyewear company,  paving the 

way for design versions of Glass. 

 

 Pricing and release 
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No official release date has been announced for the Google Glass. For a long time, the only 

way of getting a pair of Google glass is to be a US resident, sign up for the Google explorer 

program and cross your fingers to get accepted into the program for the price of 1500 USD.  

As it is today though, the explorer program is in an open beta for all US residents, so 

everyone have the chance of owning a pair of Glass as long as their supplies last.  

 

        The price has stayed at 1500 USD for quite a while but Google has stated that they will 

lower it in time for the official release without being all too specific about neither the 

amount nor the date.  

 

2.1.2 Android Wear (Smart-watches) 
 

Android Wear is not a watch by itself but rather an optimized operating system for other 

smartwatch manufacturers to adopt. It is run on a low scale version of Android and is heavily 

integrated with Google Now. 

2.1.2.1 Why Android Wear is considered prominent 

 

The smartwatches have been around for a couple of years by now but they have never had 

the breakthrough that was hoped for when they were first released. Some watches have 

done better than others, one good example is Pebble.  

 

        Pebble was one of the first smartwatches in the market. Designed with a square black 

and white screen it became very appreciated by the group of people that bought it but never 

got enough publicity to become a mainstream device. This has been a big problem for many 

watches the past years but now as Google enters the battle with all their power that may 

well be about to change as they have the resources required to market their product in a 

completely different way than smaller companies. 

2.1.2.2 Interacting with Android Wear 

 

Android Wear provides the manufacturers of the watches freedom over the design and 

buttons of their watch and together with the open nature of Android the manufacturers can 

customize the operating system to fit their needs with buttons or other interaction 

possibilities. 

 

 Input methods 

Android Wear, without customization, makes use of touch navigation and voice commands 

as primary user interaction methods. Everything entered as text must be spoken as the small 

size of a smartwatch screen is not suitable for typing. 
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 Output methods 

Android Wear is a notification driven system where all output is seen on the screen in the 

form of cards, as mentioned in the Google Glass section.  In difference from Google Glass the 

cards used in Android Wear is the base class known as simply Card. The output to the 

Android Wear is not specified by the user through creating a Card but rather than specified 

as a notification, the Android Wear platform itself takes the notification and displays it as a 

Card for the user to see and interact with. 

 

2.1.2.3 Technical specifications 

 

The Android Wear system is derived from Android 4.4 (KitKat).  The specifications of each 

platform adopting Android Wear as operating system will be specified by each manufacturer 

and so therefore hardware specs in particular can vary greatly.  

 

 Notifications 

Android Wear, unlike some of the other watches such as Pebble and Samsung’s Galaxy Gear, 

does not support on-board applications to be installed and run inside the watch. It is instead 

dependent on the smartphone to be able to display anything else than the watch itself.   

 

        Android Wear relies on notifications to interact with the smartphone and the 

applications built for Android Wear have to be created on the phone and communicate with 

the watch through the posting of notifications. Android contains a notification API which 

allows slight styling of the notification and menu options to be added. The notification API 

also allows control of music players and similar functions that can be seen on notifications 

on your phone. This means that, for example that the popular Spotify can potentially be 

controlled through a Watch running Android Wear with only notifications as controls. 
 

 Onboard applications 

As of now Android Wear does not support the ability to install applications directly on the 

platform however, Google have been very discreet about whether it will be supported in the 

future or not. Some believe that this might change in the future as a lot of the success for 

Pebble and other watches have come from the ability to create your own applications on 

them. 
 

2.1.2.4 Public reception 

 

 Social acceptance 

The smartwatch in general has it a lot easier with the public than the Glass. The biggest 

problem the smartwatch faces is that people are not interested enough to buy one. The 

smartwatches faces close to none of the problems Google Glass has to deal with mainly due 

to the reason that they are a lot more discreet and even though some of them has cameras a 
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person would easily see if they are recording when the user has to aim the camera with his 

or her arm.   

 

 Design 

The design is a crucial part of a watch since it is meant to be used at all times and thus be 

visible a lot. A big reason for the small interest has been due to the not so pleasing design of 

many yet released products. The usual smartwatch tend to be big, square and bulky which 

does not appeal to the design aware community. Android Wear and primarily Moto 360, 

which features a round display and a selection of straps from leather to steel, might change 

that at its release. A poll conducted on android central[4] shows that over 11000 users 

would choose the Moto 360 with its round display compared to the LG G Watch with its 

square display which got a slightly more than  1000 votes. 

 

 Pricing and release 

Android Wear has been announced to be released no later than June with the launch of the 

two very first manufacturers platforms, Motorola’s Moto 360 and LG’s LG G Watch with the 

latter being the first one out. The pricing is not yet determined as it is up to the individual 

manufacturers to price their products. An estimate of the price compared to other watches 

of similar quality would put the price tag at around 250 USD to 500 USD or 1600 SEK to 3200 

SEK for the Moto 360 and around 300 USD or 2000 SEK for the LG G Watch. 
 

2.2 Interaction limitations 
 

With the introduction of touch screens on mobile phones our way of navigating and 

selecting items by navigating back and forth through menus with arrow button became 

obsolete as users now had the freedom to navigate similar to the way of navigation in a 

computer. Mobile phones had gone from menu interaction to graphical direct-

manipulation.[5]  

 

        The major limitation with wearable devices is that the freedom of touch cannot be 

utilized on such a small screen provided. This causes major problems as they have to revert 

to navigating back and forth in menus to perform even the simplest task. The voice 

interaction can sometimes bridge the gap that is created. 

2.2.1 Google Glass 
 

Because of the OHMD the ability to touch the screen is out of the window and we are 

confined to a touchpad and the use of our voice. This severely limits the possibilities for 

development as each action or item shown must be given a separate view and complex 
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programs simply take too much place. Each program must be kept at a minimum of separate 

views and performable actions.  

 

        The act of talking to your Glass in public may also be regarded uncomfortably or 

impossible due to noise which means that each action performed by voice, excluding raw 

input of text through voice, must be made possible through the touchpad as well. This limits 

the number of actions available to swipe left or right, tap in different lengths and swipe 

down which sends the user to the home screen. 

 

2.2.2 Android Wear 
 

Android Wear is as mentioned not a smartwatch itself but rather an operating system 

designed for other smartwatch manufacturers to adopt. This means that smartwatches 

which uses Android Wear can look in a great variety of ways. The smartwatches will however 

share some vital traits like having a relatively small screen and being designed to focus on 

acting as a supplement to the smartphone rather than trying to replace the smartphone in 

any way. 

         

        A lot of the interaction is based on voice commands and the system is heavily integrated 

with Google Now. Beside the voice commands Android Wear supports touch which gives the 

watches another way of providing input than Google Glass though the screen does not, 

without a very clever keyboard yet to be imagined and created, allow the act of typing. 

Beside these two types of input Android Wear is also customizable by the manufacturers as 

Android is to smartphone manufacturers in a way that lets the companies decide whether 

they want to add buttons or not. 
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Chapter 3 

Methods 
 

3.1 Problem analysis 
 

In order to get an understanding of the current situation of Wearable Technology, we first 

and foremost had to research and read up on the subject. When we got more insight in what 

actual Wearable devices that could be worth digging deeper into, we would need to come to 

a decision as to how we would approach a practical investigation of the devices. 

 

        So with all our research about what wearables there are out there, we narrowed them 

down to two prominent wearables, Google Glass and Android wear, in order to dig deeper 

into these and be able to get something more out of it. 

 

        Now that we had two noteworthy wearable devices in our minds we discussed and 

concluded that creating our own application for one of the wearables would gain us a lot of 

understanding as to what kind of interaction and possibilities they had to offer. The question 

now was to decide which wearable to develop for and how to approach the development of 

our application. 

3.2 Research methods 

3.2.1 New technology 
 

With Google Glass and Android Wear both being newcomers to the market and none has yet 

to be released to the public the wealth of information is scarce and the amount of literature 

available is close to nonexistent. There are many contradicting articles to be found on both 

devices and no one can be quite sure of how they will turn out.  

 

        The lack of sources in literature and the constant possibility for the products to change 

we were forced to find our information on blogs and in articles. Whilst there is a big surplus 

of information accessible from such sources, the credibility of the information is 

questionable to say the least. The only completely reliable source of information consist of 

the developer sections regarding the devices on Google’s web page. Whilst the information 

is reliable on said pages it is also subject to change as both Glass and Android Wear is in the 

development phase and has yet to be completed.[6, 7] 
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3.2.2 Evaluation criteria 
 

Using blogs and articles as information leaves much to be considered before accepting the 
information. To ensure that we came by as reliable information as possible we checked all 
the sources in various ways and weighed their content compared to other similar sources 
and as such deducted what we could label as trustable. 
 
        Each site, blog or news site we encountered was to be rated depending from 
trustworthy to unreliable on the following criteria. 
 
 Popularity and reputation of the source  
For each site we checked whether it was highly regarded by other sites. Each site needed to 
be checked amongst other sites for comments and references to it. Depending on how much 
references we could find about the site in general we either discarded the information or 
kept it. 

 
 Use of sources by the author in the present and past 
If an author had a history of presenting reliable sources and writing credible texts, there was 
a higher chance of us putting trust into what the author wrote. 

 
 Used as a source for popular websites 
There are some big and popular websites out there that publish well written and interesting 

articles, some of them solely focused on delivering news stories regarding technology and 

wearables. If a blog is used as a reference for one of these bigger and respected sites the 

credibility increases with the trust of the website. 

3.2.3 Repetitive information 
 

Even though a site can be trustworthy by itself there can always occur misunderstandings, 

faulty sources or distortion. Even the most highly regarded sites might suffer from faulty 

information. In the same manner even the most untrustworthy site can have the correct 

information so to compensate for those possibilities we also tried to find the same 

information on other sites. If the information proved to be mirrored on several sites it added 

another layer to its credibility.  

 

        The last and most important rule which at many times proved unviable was the ability to 

traverse the information to statements or documents released by the company responsible 

for the product. With the introduction of new products some secrecy and uncertainty often 

follows as a result and thus we were often forced to turn to blogs, forums, internet 

communities and news web sites to gain information. 
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3.3 Development methods 
 

Currently there are no official programs for the Glass platform that attempts to achieve 

anything remotely similar to what we were trying investigate. Therefore we concluded that 

our best and most rewarding option was to develop our own program and make our analysis 

from it.  

 

        There are a bunch of wearable devices to look into and we had narrowed these down to 

mainly two wearables, Android Wear (smartwatches) and Google Glass. But which one 

would get the honor? And how would we approach the development of an application for 

this wearable? 

 

3.3.1 Requirements 
 

People that use a mobile device generally have specific needs and want to accomplish tasks 

as swiftly and effortlessly as possible. Wearables must be the very definition of efficient with 

their small screen size and limited input capabilities. 

 

 Usability   
The most prominent requirement as for our problem is usability. The program must be 

pleasing to the eye and comfortable to use with no exceptions. 

 

 Simplicity   

The user must be able to use the program with close to no effort required and no previous 

experience of wearables but to use the normal function of the device in question. 

 

 Performance  

The interaction with the platform must not suffer from noticeable latency or frame lag. 

Security must be taken into consideration with all data sent over the web encrypted as the 

applications will handle personal and sensitive information such as the user’s credit card 

number. The program should also be usable with or without the phone. 

 

3.4 Possible methods 
 

To get a better understanding of what the promising wearables have to offer, a good shot at 

getting this understanding was to develop our application for one of these wearables. But in 

what direction could our application be developed? 
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3.4.1 Google Glass application 

3.4.1.1 GDK based  

 

Developing our Glass app based on the GDK presents opportunities to make use of GPS, 

camera and other hardware and sensors in Glass. This makes it possible to develop an 

immersive application that can come as close to a regular smartphone app as you possibly 

can on Google Glass today. 

3.4.1.2 Mirror API based 

 

The Mirror API offers a swift and easy way of presenting information to the Glass user. If a 

GDK based glass application can be considered the native application of Glass, then without 

a doubt, a Mirror API based application is the web application. It shares a great deal of traits 

with web applications, internet connection is required, the code is run on a server and 

requires no code to be run on the platform and the ability to use sensors and hardware calls 

is limited. 
 

3.4.2 Android Wear application 
 

Creating an application for Android Wear would not only mean embracing the new Android 

Wear SDK but that we primarily would have to create an Android smartphone application 

that could work together with an Android Wear watch. 

 

        As Android Wear was freshly announced around the time this project was about to 

start, there was not much word about actual Android Wear smartwatches other than the 

announcement of the two first smartwatches that would come to use Android Wear, 

Motorola’s Moto 360 and LG’s G watch. These two watches were set to be released no 

sooner than summer of 2014 which would be long after this project was finished. Obviously 

it would be a bit problematic to develop for a device that we could not get our hands on 

until after the timeframe of the project. We would have had to run the application in a 

restricted Android Wear emulator. 

 

3.5 Chosen Method 
 

Considering the fact that an actual Android Wear smartwatch was not going to be available 

to us during the timeframe of this project, we decided that developing an application for a 

device that we could get our hands on, namely Google Glass, would be a lot more in our 

interest than doing it for an Android Wear emulator. 
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        With the amount of actions needed to be taken to achieve a system where booking was 

possible we went with creating an immersive application using the GDK. As booking a flight 

is often a rather complex task the maximum amount of control was needed from the 

application. As the GDK is the closest thing to a native application it seemed prudent to use 

it. 

         

        To be able to get multiple perspectives on the possibilities of an application on Glass we 

divided the program into three parts. 

 

 Searching for flights/Getting tips:  

The ability to easily get tips and offers available is essential for a wearable the device, 

specifically the prospect of the wearable being a shortcut. Therefore an application 

mimicking a fast travel search service was created. This application was intended to explore 

the possibility to show multiple alternatives containing more alternatives, a prospect that 

seemed problematic with only a single selectable item for each view.  

  

 Booking a flight:  
This was intended to explore the possibility to provide the massive amounts of input 

required when performing a purchase. It was also intended to explore the safety aspect of 

an application built in Glass to assess its feasibility. 

 

 Showing a flight:  
This part was to mimic the ability to fetch the users booked flights and present them to said 

user to improve the experience of getting to the airport and navigate the airport to ease the 

path from home to airplane. 
 

3.5 Evaluating the application 
 

When we evaluated our application for the wearable eyewear, we needed to look at some 

vital aspects and we needed to think about the contexts that the application will work in. 

With the goal of the essay focusing on the HCI aspect of the devices our primary target of 

investigation was the interaction between Glass and the user. 

 

        As Glass is essentially an Android device we decided that the specifics of the 

functionalities were very similar to that of a normal phone. Therefore we focused our 

attention towards the methods with which the user interacted and the possibilities provided 

to the developer to use these interactions when creating a program. 

 

        When testing the aspects regarding user interaction, the wealth of testers is critical for 

the process. With the non-existent amount of Glass platforms available in Sweden and the 
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lack of a good distribution platform for Glass, we had to rely on our own and the company's 

judgment. We tested the application and observed the reactions of the user when 

interacting with the Glass platform on both ourselves and our company’s employees to 

determine where Glass excelled and where it fell short against a smartphone. This posed a 

risk in accuracy as the act of letting a developer test his own application can lead to a lack in 

judgment as the developer already knows how the program works without having to rely on 

the information on the screen. 
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Chapter 4 

The Glass application 

4.1 A mobile flight booking system 
 

An application for searching, booking and viewing bookings on a mobile is a rather complex 

thing as it handles a lot of input and output data hence the necessity of creating a 

convenient user experience. We used a reference application, tigerair, developed by The 

Mobile Life for the Singaporean airline Tiger Airways. The ability to search for a flight is 

integrated with the booking of a flight and consists of 7 steps where each step contains 

around 8 customizable fields like for example a travel date field which opens up a calendar. 

Beside the selection field such as the calendar there are also checkbox fields, input fields and 

boxes for adding or subtracting passengers with plus and minus buttons. 

        The vital stages in the path from searching for a flight to the booking of one is as 

follows; Search flight, Selecting a flight, Passenger info, Add-ons, Select seat, Contact info 

and lastly Payment and confirmation. With the application you can more or less specify as 

much as you can do on a computer due to the generous screen of a smartphone and the 

clever design of the application. It is apparent that an application such as this takes a lot of 

various kinds of input from the user and it is important to create a specific mobile interface 

that allows users to browse and book flights in a convenient and time efficient way.  

 

        Another part of the application that was of interest was the review of the users booked 

ticket, positioned in a second tab, separated from the booking section. Here you can be 

reminded of the specifics regarding the booked flight such as booking reference, destination 

and passenger information. 

 

        Yet another very important and noteworthy part in such a system that handles private 

and sensitive information such as credit card number and social security number is the 

security. Everything sent must be encrypted to avoid theft as on any site that offers payment 

and the payment itself must be done correctly either through credit cards, paypal or other 

methods. 

4.2 Flight booking app on Glass 

When developing an application for Glass one very important thing is to not try to copy the 

Android equivalent of your app but to create a new one from scratch.[8] Even though the 

resources required and basic structure of the program and of the files are the same the 
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difference between a smartphone and Glass makes the architecture of an application differ 

from that of a phone and attempting to port the phone version will most likely be a disaster. 

With the difference in interaction and in the displaying of information the Glass app will 

differ from the foundation in terms of use cases and possibilities alike. The fact that you can 

use almost all original Android frameworks and API’s does not make it viable to do so in all 

cases. 

        The first thing we noticed after acquiring our platform for development was that there 

is no possible way to perform heavy computing operations on the Glass platform. 

Applications such as navigation or games which uses drawable[9] graphics quickly causes the 

Glass platform to overheat and become close to unusable due to drops in framerate as a 

result of the overheating. Implementing functionality such as encryption and decryption in 

the application would most likely increase the risk of instability greatly. This realization lead 

us to the conclusion that putting the heavy computing part of an application on the phone 

and using the Glass as an external interface to the phone is the best approach. 

4.2.1 Search for flights 

This part of the application is the representation of the stage of searching flights and being 

presented with possible flights from the regular mobile application.  

        The Glass application starts with a voice command prompt where the user can speak a 

desired destination and then be presented with flight suggestions. Due to the lack of input 

possibilities this is sadly the only specification that is made. From the destination specified a 

search is conducted to fetch the available flights that match the criteria. Our application 

generates example flights to the location instead of connecting to an airport API to fetch 

flights as it is intended to be a general demo and a test platform. The voice prompt is 

specified inside the android manifest and created at the initialization of the program. The 

generation is performed through a simple algorithm randomizing the specifics of the flight 

        After the search is conducted and flights have been generated, each suggested flight is 

presented shortly in a view created from a layout. To be able to show multiple cards at the 

same time immersion is implemented in the form of a CardScrollView. The 

CardScrollView class, provided by the GDK, is basically a container for cards. It allows 

several cards to be placed alongside one another horizontally outside the timeline. To switch 

between the cards you simply have to swipe sideways between them. To be able to provide 

a more detailed and visually pleasing presentation of each alternative the CardscrollView 

was customized to contain views instead of cards. Each suggested flight is then represented 

by a view created from a layout (Fig.2). 
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Figure 2 

        With all the suggested flights in view the user is now able to select one specific flight or 

change the specified destination by the use of the options menu natively included in an 

Android activity with the options provided through a XML resource. If the user chooses to 

change the flight a new voice prompt is produced and the process is repeated. If the user 

chooses to continue with the selected flight the specific flight selected is expanded. 

        The expanded view of a flight is shown in the same way as the different flights in the 

previous step, in a CardScrollView. Each included view contains additional information 

about the selected flight such as time of stay, type of travel meaning single flight or round 

trip, destination and airport of departure in the first view (Fig. 3).  

 

Figure 3 

  The second view contains the time of departure, time of flight and the price (Fig. 4).  

 

Figure 4 
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        The third and final view contains information about the accommodations required, if 

any. It presents the type of accommodation, name of said accommodation, its rating, 

availability of a pool, distance to beach and if it has a sea view (Fig. 5).  

 

Figure 5 

        If the flight seems suitable to the user another menu can be opened with provides the 

user the possibility to pass the flight to the booking section through a new activity started 

with an intent that carries the selected flight as an extra parameter to the new activity. 

4.2.2 Booking a flight 

The booking application takes a flight object as a startup parameter to know which flight to 

be booked. The application generates a set of personal data to fill in the necessary fields 

required to perform a somewhat sketchy booking. To be able to practically implement the 

application a connection to the phone is a requirement as the data needed for the booking 

cannot without an excruciating process of voice input prompts or from a custom made 

keyboard yet to be created, be supplied by the user. The completed bookings are stored in a 

MySQL database accessed from a PHP script residing on a KTH server. To be able to 

distinguish the bookings and in the future fetch the personal data the Gmail associated with 

the specific Glass platform is fetched and used in the booking as follows. 

AccountManager manager = (AccountManager) getSystemService("account"); 
Account[] list = manager.getAccounts(); 
for (Account acct : list)  { 
    String accountEmailId = acct.name; 
} 

        Once the data has been generated it is presented to the user through an immersion 

implementing a CardScrollView (like the one in 4.2.1). To provide clear feedback for the 

user of where in the process they currently are a progress in the form of colored dots has 

been added to the top of each view. At every page the options menu is available in case the 

user would like to cancel the process and whence the user reaches the last stage the option 

to purchase the flight becomes available in the menu. 
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        The first page is an information screen with basic information of what is happening to 

guide the user (Fig. 6). 

 

Figure 6 

        The second view provides a crude overview of the flight to be purchased. (Fig. 7) 

 

Figure 7 

        The third view display the personal information supposedly fetched from the mobile 

application for the user to review. (Fig. 8) 

 

Figure 8 

        The fourth view touches the payment and allows the user two options, Google Wallet 

or credit card payment. The selection is made available in the menu. (Fig. 9) 
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Figure 9 

        The fifth and final view is a confirmation of the whole booking. It summarizes the 

information provided for a last chance to alter the information, which of course is not 

possible besides from the yet non existing mobile application, and adds the option to 

complete the purchase in the menu. Completion will cause the program to upload the flight 

to the database we created for storing the completed bookings through a Http POST call. 

The data is parsed as a JSON Object and sent with the POST that is handled by a PHP script 

residing on a KTH server. The flight data is then inserted into the database and with the 

entry into the database the purchase is completed. (Fig. 10) 

 
Figure 10 

 

4.2.3 Presenting flight information 

When a flight had been booked and all the flight data was stored in the database, the user 

could use the application focused on showing booked flights. By using the voice command 

trigger “Show my flight” directly from the “Ok glass…” menu a Live Card containing flight 

data is shown. The flight data is fetched from a MySQL database by using the Gmail account 

connected to Glass device and comparing it to the account used when booking the flight. 

        What happens is that a LiveCard is created on a service followed by a Http GET 

request being made to a server located on KTH where a PHP script handles the request. The 

PHP file collects flight data from the database and returns JSON array containing the data in 
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form of JSON objects. By sending the Gmail account that is currently active on the Glass 

device with the Http GET request the mail could be compared in the query towards the 

database in order to fetch the flight that was booked by this user. 

        The JSON objects are returned to the service running the LiveCard and put in a 

relevant ArrayList. The ArrayList is used to print the flight information onto the card. Place of 

departure, destination and the user who booked the flight are primary information shown 

on the card, but as it is a LiveCard, live information feed regarding flight status and Airport 

Gate of departure can also be presented. (Fig. 11) 

 

Figure 21 

        The LiveCard runs on also has a menu with the options of showing more information 

about the booking, starting a GPS activity to show the route to the airport of departure as 

can be seen in (Fig. 15) , checking in a flight and lastly to dismiss the card.  

 

Figure 12 – Menu selection for GPS route               Figure 33 – Menu selection for checking in flight 

        The Show more information option is basically a set of static cards that are shown by 

using CardScrollView (more about multiple cards with CardScrollView in section 4.2.1). 

These static cards present information such as potential hotel bookings or other add-ons 

related to the flight. (Fig. 14) 
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Figure 44 

        The Show route to airport option starts an activity by sending an intent containing 

necessary information to navigate to the departure airport via the GPS. Data regarding what 

airport the user departs from is sent as an extra value of the intent when the LiveCard 

service starts the menu activity. 

Intent intent = new Intent(Intent.ACTION_VIEW); 

intent.setData(Uri.parse("google.navigation:q=”+getIntent().getExtra

s().get("departure_airport"))); 

startActivity(intent); 

 

Figure 55 
 

        Last but not least if the user chooses to Check in (Fig. 13), what the application simply 

does is that it makes a Http POST request to the server with the users Gmail credential as a 

parameter and then a PHP file removes the users booking from the database. 

4.3 Tools 
 

For our development we had some tools to help us create an application. Among these 

tools, development environments (IDE) and various technologies are included. A noteworthy 

tool for the development was the actual Google Glass device that we used as it certainly was 

needed in order to properly test our code. 
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4.3.1 Technologies used 

The main program was made in the programming language Java (jdk1.7.0_15) with the use 

of Android SDK along with the GDK preview. The GDK contains all packages for Glass specific 

commands and usage.  

        The database was built in MySQL and is accessed through a script created in the 

language PHP. We used JSON for parsing the flight data sent and returned between the 

program and the database. 

4.3.2 Environments 
 

The major part of the application development was done using the IDE eclipse kepler made 

by the Eclipse Foundation. For PHP code we used Notepad++ and the command prompt. 

We also used phpMyAdmin for the administration of our MySQL database. 

4.4 Issues  

The biggest issue we encountered during our development of the applications was the 

update of the Glass platform to Android 4.4 (KitKat) or XE16. This update rendered a major 

part of our previous code useless due to updated packages and the changed API. This took 

us back a few days of our work and caused some annoyance. 

        Another inconvenience that followed us throughout the development of the application 

was the lack of reference programs to take inspiration and learn from. Google has released 

some example applications to work as guides but there are big areas that remain unexplored 

and unknown to us. This forced us to sometimes reverse engineer packages and classes to 

see what we could do with them. A notable example was the CardScrollView class used 

in the booking and searching application. To be able to replace the standard use of cards half 

of the class that is CardScrollView had to be dissected to find out how to replace the 

cards with layout based views. 
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Chapter 5    

Testing & Analysis 

5.1 Using the Glass application 
 

With our pair of Glass being one of the very few in Sweden we were not thrilled by the idea 

of lending the device for testing to people in the streets. The device is both expensive and 

might make an attractive object for thieves and that was not a risk we were willing to take. 

The testing was instead performed by us as developers and by the other employees at TML. 

5.1.1 The missing pieces 
 

 Searching a flight 

The Search for a flight application was incredibly easy to use with its three steps. The room 

for errors the user could perform was limited to the accidental downswipe on the touchpad 

which acts as the home button on a smartphone and exits the application. Even though the 

user had no trouble using it the application was not without problems. The results presented 

were modest to say the least and effectively maimed the application. 

 

        With the limitation of input possibilities the parameters used to determine the flight 

was restricted to only the destination specified in the initial command prompt. The major 

problem this presented was the lack of possibilities to choose from where the plane was to 

depart, when it was to depart, which airport it was to arrive at, the type of flight as round 

trip or single flight and how long the stay would last. This produced the problem that most of 

the flights suggested was not of interest and brought the whole purpose of the application 

to fail.   

 

 Booking a flight 

The booking part of the application was as easy to use as the search for a flight part. The 

interface provided to the user was very easy to understand but as the search application it 

did not provide nearly enough functionality to be successful. The fact of the matter is that 

the user was not permitted to enter anything at all as all data needed was to be fetched 

from the mobile equivalent of the application. At first glance this seems to be a perfect 

solution as the user only has to review and accept the information and then be done with it 

but as the data might be faulty or incomplete the inability to make changes to it and specify 

options such as the number of passengers creates grievous flaws.  
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        We experimented with giving the user possibilities to alter the information provided but 

that brought forth another problem, the inability to input names and numbers through 

voice. The touchpad provided on the Glass platform provides a poor tool to input 

information and the voice commands is intended to replace the keyboard and fill the gap 

presented with the lack of it. However names is particularly hard for the Glass platform to 

interpret and there is no way to input a number. Common English names can be understood 

by Glass such as Kevin and David but whenever a name is unusual, complicated or simply 

foreign (non-English), Glass gets it totally wrong.  

 

        Without the amount of control that is given to the user by a mobile or computer 

application the multiple options dependent activity that the booking of a flight is becomes 

almost scary as it might cost the user a lot of money if wrongs are performed. 

 

 Showing a flight 

The Show my flight part was the most successful and promising application we created as it 

did not require much else of the user but to start the application and look at the screen. The 

purpose of this application fit better into the nature of the Glass device as it presented 

information to the user rather than requesting information from the user. The LiveCard used 

was a very useful feature as it allowed the information displayed to be updated if needed 

thus providing us with the live feedback from the airline, in our case the placeholder airline, 

regarding delays and changes. As we could keep this application the most primitive it also 

proved to be the absolutely most useful with the absence of input except for the occasional 

tap. 

5.2 Fulfilling the requirements  
 

 Performance 

The performance issues that arose during the development was the first thing we noticed 

that made us doubt the effectiveness of Glass. Even the simplest operations took its toll 

upon the Glass device and thus ruining our hope for a stable application. At the start of an 

application the performance is equal to that of a modern smartphone and everything flows 

as should be expected for a device for 1500 USD. However after a few clicks the device 

started to heat up and thus brought frame drops and delay that ruined the experience. 

 

 Usability 

Our main goal with the usability was the possibility to use the application with or without a 

phone connected to the Glass device. With the hard coded features of our program to 

complement the inability to send data to or from the phone this was accomplished in a very 

limited fashion. While we stayed inside the area of the wireless network connected to the 

Glass the application could be used as ordinary but as soon as we went outside the 

application became maimed as well as the Glass itself. For a later implementation of the 

application where we envision that the heavy computing when for example retrieving a 
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booked flight directly from a remote system like the airport or airline, the application will 

become unusable without the connection to the phone. 

 

 Simplicity 

The simplicity for users to use the program is all up to the developers. Unfortunately it is not 

that easy to provide the easiest way of interaction as it also leads to the most primitive 

application. We walked a thin line while developing our application to not make it too 

primitive while not making it hard to use and still came out with much to be wanted in both 

cases. The application became quite primitive as most input was unchangeable and 

depended on previously entered information in the system, but it was still not as simple to 

use as we wanted it to be. We tried to make every option clear and concise so that there 

could be no question what was asked of the user but it still required us to explain what to do 

to the user at least two times. The main reason for the lack of simplicity is the plain view 

presented by the Glass, there is no way to see if there are options available without 

manually adding a string or a picture suggesting it for each page and there is no way to know 

whether several cards is present without manually adding icons to show it. 

 

5.3 Weaknesses of the Glass device 

5.3.1 Voice as an input method 
 

The use of voice interaction with technology has come a very long way, unfortunately it also 

has a long way left to go. When used in a somewhat silent environment such as at home or 

perhaps in an office the voice recognition is close to flawless. Long sentences can be 

interpreted most often without fault and it provides a clean and simple way to interact. 

There are three major issues that quite often interfere with the interaction. 

 

 Noise 

Speech recognition is heavily dependent on the clarity and pronunciation of words for 

correct interpretation. Whenever the user resides in an environment with a lot of 

background noise Glass tend to intercept not only the spoken command but also phantom 

commands made by other people. The speech recognition works in a way that puts together 

sentences from the words intercepted. If a word is lost while catching the voice input Glass 

will fill in the blank in the sentence with the most appropriate and fitting word it can come 

up with. In everyday situations this is a remarkable feature which often works flawlessly but 

when other peoples stray words is caught the most peculiar sentences can be created as 

demonstrated in Fig. 16. 
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Figure 16 

 Context 

Talking to your glasses in public might seem to be a very strange thing to do, mostly due to 

the fact that Glass is a new device and it is a new and unfamiliar way of interacting. Even 

though it will be more accepted and common as and possibly if, Glass is introduced to the 

public there will still be situations where speaking to you glasses might not seem prudent. 

This creates certain situations where an application cannot be used for example due to a 

voice input stage which cannot be skipped or replaced by the touchpad. 

 

 Names and numbers 

Another situation where the voice recognition becomes unusable is when names or numbers 

need to be entered. The inability to input names is very notable in our application. If a 

person is going to book a flight and has to enter credentials like his/hers name, it can be very 

problematic. For instance if you have a unusual or non-English name, you will not be able to 

input your name with the voice command as it will interpret the input to the English word 

sounding most like the name. As there is no other competent way of entering text via the 

Glass device, this becomes a very big problem. The other impossible task is the input of 

numbers, there is currently just no way of entering a number using speech. 

 

5.3.2 Output  
 

The problem with output is not so much a flaw but rather an unfortunate consequence of 

the small screen. With the positioning and size of the screen the text become unreadable if it 

is too small and the screen becomes cluttered and hard to read if it is too much thus limiting 

the amount that can be displayed simultaneously to barely a sentence per view. 

5.3.3 Instability and issues 
 

Glass is constantly evolving with new hardware and software but there is no doubt that they 

still are far from ready. Glass is still an experimental prototype which is often very noticeable 

and annoying. After 3-5 minutes of heavy use Glass becomes overheated and thus afflicted 

with a massive drop in performance and frame rate. A user can also cause the Glass platform 
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to overheat by simple swiping forth and back in the menu for a few minutes which is a 

severe flaw. Google is constantly working on improving the hardware and to remove this 

problem but as of now their effort seems futile. 
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Chapter 6 

Conclusions 
 

Glass is fascinating, it is a really cool device and there is no denying about it but 

unfortunately it is not where it needs to be to succeed, yet. The possibilities for wearables 

may be endless but the limits to Glass are as of now vaguely determined. There is no saying 

whether these problems will be solved in future updates or if someone will perhaps develop 

an innovative keyboard for it to bridge some of the interaction problems encountered. There 

is much that must be determined and overcome for Google Glass to succeed. 

6.1 Uncertainty of a prototype 
 

The first thing to remember is that Glass is a prototype and still very experimental. The 

software is updated more or less every week and the hardware is subject to change. Many of 

the current features may be removed or altered and many more may be added in the 

coming future.  

6.2 Glass experience 
 

For short simple actions such as a quick Google search, taking a picture or viewing and 

responding to messages the Glass is the perfect tool.  The interaction goes seamless and 

without much trouble while not being a distraction for the user. The positioning of the 

display makes it ignorable at most times when the users focus is elsewhere. Unfortunately 

the device fails when all these features are used consecutively. The hardware is a long way 

from adequate for a public launch and the user can almost feel the platform struggling under 

the stress that is put upon it by even the smallest of operations. For Glass to accomplish its 

high set goals it has to have better hardware or it will most certainly fail under the pressure 

to deliver a performance of high standard. 

 

        To answer the initial question: Does for instance a pair of the ever so talked about 

Google Glass actually invite its users to a more convenient, time-efficient and user-friendly 

mobile experience compared to a smartphone when performing a somewhat complex task 

such as browsing and booking flights where input and output of information is highly 

essential? The answer is for the moment, Yes and no. The Glass platform provides an 

incredibly convenient and time efficient option for short interactions such as notifications or 

instant messaging. Unfortunately that’s where it stops, the Glass unit is as of yet unable to 

provide an easy way to perform complex tasks and should therefore not be used for that. 
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6.3 Recommendation 
 

Google Glass is at this current state not mature enough to replace the smartphone as it is far 

away from having the capacity of independently offering a user a real immersive program 

with complex input/output interaction requirements such as carrying out a flight 

reservation. 

 

        What can be done on Glass to enrich the experience is to create a symbiotic co-

operation with a smartphone. Glass excels in swiftly showing information and this can be 

used to show available flights or hot flight deals. The user would then simply find  an 

interesting flight and push it to a smartphone or computer where the rest of the booking 

would take place. This kind of application fit better into the nature of the Glass device as it 

presents information to the user in an efficient and convenient way rather than requesting 

information to be input by the user that is outside the limit of what Glass can provide. 
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