

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Äskettäin haettu
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Ei tuloksia
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ei tuloksia
              

            

          

          
            
              
                
              
            

            
              
                Asiakirja
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ei tuloksia
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Suomi
                        
          
            
            
              
                Koti
                
                  
                
              
              
                Koulut
                
                  
                
              
              
                Aiheet
                
                  
                
              
            

          

        


        
          Kirjautunut
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Poista
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Ei tuloksia


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Koti
            
            




	
                          
                
              
                        
              Muu
            
            


      
                  Designing Pleasurable Robotic Experiences to Support Connectedness for Seminar Attendees
      

      
        
          
            
              
                
              
            
            
            
              
                Jaa "Designing Pleasurable Robotic Experiences to Support Connectedness for Seminar Attendees"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Lukuvuosi: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Lataa
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Jaa "Designing Pleasurable Robotic Experiences to Support Connectedness for Seminar Attendees"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                105
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            105
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Ladataan....
        (näytä koko teksti nyt)
      

      
        
      

      
      

    

  




  
      

                    Näytä lisää (   sivua )
        
  


  
      

                    Lataa nyt ( 105 sivua )
      



      
            
  
    Kokoteksti

    
      (1)
Nasim Beheshtian 



DESIGNING PLEASURABLE ROBOTIC  EXPERIENCES TO SUPPORT CONNECTEDNESS  FOR SEMINAR ATTENDEES 



   



Faculty of Information Technology and Communication 

Sciences 

Master of Science Thesis 

Topic approved on September 2018 



(2)
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People  attend  seminars  to  get  to  know  other  individuals  in  the  field  and  gain  expert 
 knowledge while networking and socializing. Although networking is beneficial to build a rela-
 tionship with others, some people find it to be challenging. The challenge is in the fact that not 
 everyone contributes to conversations or they are too shy to approach strangers and break the 
 ice. 


There are different  ice-breaker solutions developed to make the process easier for event 
 attendees  to  socialize  with  unfamiliar  people.  For  example,  there  are  wearable  technologies 
 available that use proximity sensors to connect people with similar interests at events. Mobile 
 phone applications are also very popular to use and make it possible for event attendees to 
 connect  before  or  after  events.  Similarly,  interactive  tabletops  can  also  be  ice-breakers  and 
 assist people to connect through multi-user interactions. However, social robots have not been 
 studied in event context, although previous work has shown that they can be used as facilitators 
 and mediators for connectedness in general. 


In this thesis, we have used a social robot called Pepper  to study how robots can act as 
 facilitators of social connectedness among strangers at events and create pleasurable and pos-
 itive user experiences for event attendees. While there has been few earlier research in social 
 connection using virtual assistants and social robots, physical social robots have never been 
 studied as facilitators of connectedness at events. 


In order to identify if social robots can act as facilitators of connectedness, and create pleas-
 urable and positive experiences for seminar attendees, we have conducted a pilot study and 
 two  field  trials  with  overall  55  participants.  In  our  pilot  study  (n=12),  our  goal  was  to  gather 
 feedback from university staff and students on the topic of social robots as facilitators of con-
 nectedness. In the field trials, we gathered information and feedback from the target users on 
 the two concepts we implemented in the Pepper robot to address their needs and requirements. 


The concept for the first field trial was a Welcoming application to give information on the sem-
 inar. And the second concept for the second field trial was a simple two player game for event 
 participants to play and connect to each other. In the first field trial (n=31), we took insights from 
 our pilot study and conducted a field study with seminar attendees to gather feedback from the 
 real users on a Welcoming application. For the second field trial (n=12), we created a prototype 
 of an interaction concept called Color Game based on the feedback gathered from the earlier 
 studies, and evaluated  it at an event. The empirical research of this thesis includes surveys, 
 interviews, and observations through qualitative and quantitate methods of data gathering and 
 analysis.  


The findings suggest that social robots have the potential of becoming facilitators of connect-
 edness at events, and participants had mostly positive and pleasurable experiences evoked by 
 social robots and concepts during the events. Social robots can become acceptable ice-break-
 ers at events by providing the attendees with fun and entertaining activities, such as games. 


Most participants expressed having fun and joyful interactions with the robot, and their experi-
 ences with the evaluated applications were positive . Positive experiences made it possible for 
 attendees to accept social robots as ice-breakers and as means to connect and become familiar 
 with strangers during events.  


Although in the study we found out that the majority of participants were interested in social 
robots, it is important for robotic platforms to follow certain guidelines to create better interac-
tions and experiences for users. Thus, we have created a list of design implications, which can 
be used for future developments of social robotic as ice-breakers at events, and also to contrib-
ute to the field of human-robotic interaction.  



(3)Keywords: Human-robot interaction, Social robots, Social Connectedness, Ice-breaking Technologies, User Expe-
 rience 


The originality of this thesis has been checked using the Turnitin OriginalityCheck service. 
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PREFACE 


“Everything is designed. Few things are designed well.” 


Brian Reed 


I was always interested in robots, and by doing this thesis I got to  realize I had little 
 knowledge about them. By doing research for my thesis I got to read many informative 
 and interesting  scientific  studies,  which helped me to learn  a lot  about human-robot 
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 D to work with social robot Pepper and learn a lot about human-robot interaction.  


Throughout this thesis, I was challenged positively to do my best to do research and 
 learn a lot of hard work along the way. I had the opportunity to talk with many highly 
 educated people in various fields and gain knowledge about their research. I am hope-
 ful that the experience I have gained in this thesis will help me in my future professional 
 career.  


I am grateful to my supervisor, Aino Ahtinen who gave me the opportunity to work on 
 this thesis and guided me throughout the whole process. I have learned a lot from her 
 concrete and valuable comments and feedback. Her positive energy gave me the mo-
 tivation to push myself and perform better in my research.  I would like to thank Virpa 
 D and SYK Oy for providing the funding to work on this thesis. A big thanks to Aleksi 
 Hiltunen for helping me a lot in implementing the robotic concepts for my thesis, without 
 his help it would have been very difficult to perform the user studies. I would like to 
 thank  Kirsikka  Kaipainen  for  giving  me  helpful  comments  and  feedback  whenever  I 
 needed help, and for being my second examiner in my thesis. I want to thank Kalle 
 Kähkönen for providing me with the opportunity to take part in writing a paper related 
 to my thesis. I would like to thank Aparajita Chowdhury for her help during my first field 
 study, and helping me in getting to know Pepper’s functionalities in the beginning of my 
 thesis.  


I would like to thank my family who have always supported me and were by my side in 
 my studies. I would like to thank my husband Pouya Eghbali who has always believed 
 in me and gave me positive energy to move forward in life.  


Tampere, 11 April 2019 
Nasim Beheshtian 



(5)
CONTENTS 


1. INTRODUCTION ... 1


1.1 Background and Motivation ... 1


1.2 Research Objectives and Research Questions ... 3


1.3 Structure of the Thesis ... 4


2. LITERATURE REVIEW ... 5


2.1 Social Events ... 5


2.1.1 Events’ Networking and Icebreaking Activities ... 5


2.1.2 Technological Networking Solutions at Events ... 7


2.2 Social Robots ... 14


2.2.1 Theory and Examples ... 14


2.2.2 Social Robots in the Event Context ... 16


2.3 Social Robots and Positive User Experience ... 19


2.4 User Acceptance of Social Robots ... 21


2.5 Summary ... 23


3. APPROACH AND METHODOLOGY... 25


3.1 Research Approach and Methods ... 25


3.2 Research Process and Phases ... 27


3.3 Research Platform ... 30


4. PRE-STUDY ... 32


4.1 Study 1: Pilot Study ... 32


4.1.1 Methodology ... 32


4.1.2 Procedure ... 32


4.1.3 Findings ... 34


4.2 Study 2: First Field Trial: Welcoming Application ... 37


4.2.1 Methodology ... 37


4.2.2 Procedure ... 38


4.2.3 Findings ... 40


4.3 Summary ... 44


5. INTERACTION CONCEPT DEVELOPMENT AND EVALUATION ... 45


5.1 Interaction Concept Design and Description ... 46


5.2 Second Field Trial: Interaction Concept Evaluation and Findings ... 54


5.3 Summary ... 61


6. DESIGN IMPLICATIONS OF SOCIAL ROBOTS AS ACCEPTABLE FACILITATORS OF 
 SOCIAL CONNECTEDNESS ... 62


7. DISCUSSION AND CONCLUSION ... 65


7.1 Summary of Findings ... 65


7.2 Discussion ... 67


7.3 Limitations ... 69


7.4 Conclusion ... 70


8. REFERENCES ... 72



(6)9. APPENDICES ... 78


Appendix A –  All User Studies Consent Form ... 78


Appendix B – All User Studies Background Information Form ... 79


Appendix C – Pilots Study Questionnaire Form ... 80


Appendix D – Pilots Study Interview Questions ... 81


Appendix E – First Field trial Survey Questionnaire ... 82


Appendix F – First Field trial Interview Questions ... 83


Appendix G – Color Game User Study Questionnaire ... 84


Appendix H – Color Game User Study Interview Questions ... 85


Appendix I – Steps in Playing the Color Game ... 86


Appendix J – User Experience Questionnaires ... 87


Appendix K – Hand-drawn Sketch of the Interaction Concept Ideas ... 88


 Appendix L - Content Analysis Themes of Field Trials………..95 



(7)
LIST OF FIGURES 


Figure 1. Sample of CommonTies tie [38] ... 8


Figure 2. SmartTrac (http://www.hubvents.com/device) ... 9


Figure 3. Proxfinity (https://www.proxfinity.com/technologies) ... 9


Figure 4. Loopd (https://loopd.com/badge) ... 10


Figure 5. Ticket2Talk public display and antenna at a conference [40] ... 11


Figure 6. IntelliBadge registration boot and large display [41] ... 12


Figure 7. Mobile phone with BlueAware application [42] ... 13


Figure 8. REEM robot [58] ... 17


Figure 9. SARA, the Socially Aware Robot Assistant [60] ... 17


Figure 10. Fribo sharing living noises with user's friends [14] ... 18


Figure 11. Attributes leading to positive UX ... 21


Figure 12. TAM Model of Acceptance [68] ... 22


Figure 13. Research process phases ... 28


Figure 14. Research steps ... 29


Figure 15. Pepper, the social robot ... 31


Figure 16. Pepper in Pilot Study ... 33


Figure 17. Welcoming Application ... 37


Figure 18. User basic information... 40


Figure 19 Pepper during TWR seminar ... 42


Figure 20. Pepper interacting with People during TWR seminar ... 43


Figure 21. Interaction Concept development process [86] ... 45


Figure 22. Concept map ... 47


Figure23.Concept Selection Criteria [87] ... 48


Figure 24. The first screen of the color game ... 50


Figure 25. The statements to be completed by the participants ... 51


Figure 26. Colors to choose by participants ... 51


Figure 27. Questions for players to answer ... 52


Figure 28. Points earned by players are shown ... 52


Figure 29. UEQs items ... 55


Figure 30. Participants interacting with Color game ... 58


Figure 31. The result of positive hedonic and pragmatic experience ... 59


Figure 32. Results of the color game against benchmark set ... 60


Figure 33. RAS attributes by means ... 60


Figure 34 Comparison of robot attitude survey in two field trials ... 61



(8)
LIST OF TABLES 


Table 1. Detail of user studies phases ... 30


Table 2. List of personal statements ... 53


Table 3 List of colors in Color Game ... 53


Table 4. UEQs values ... 59


Table 5. Explanation of the results of the color game against UEQ benchmark set ... 59


Table 6. Design Implications ... 66
  



(9)
LIST OF SYMBOLS AND ABBREVIATIONS 


HCD   Human-centered Design 


TUT  Tampere University of Technology 


TWR Transdisciplinary Workplace Research Seminar


RAS  Robot Attitude Survey 


HRI  Human-robot Interaction 


TAM  Technology Acceptance Model 


UX  User Experience 


UEQ  User Experience Questionnaire 


UEQs  User Experience Questionnaire short version 



(10)
1.  INTRODUCTION 


This chapter explains the topic of the study, which is social robots as facilitators of 
 social connectedness at events. In addition to the reasons behind studying this topic, 
 this chapter will also cover the motivation behind it, and how the thesis can be helpful to 
 the field of human-robot interaction.   



1.1 Background and Motivation 


We have attended different types of events in our lives such as parties, weddings, 
 corporate gatherings, conferences, and seminars. Unlike weddings and social gather-
 ings, seminars and conferences provide professionals with a chance to meet likeminded 
 people and to get to know other people active in the field. According to a study done on 
 people’s attendance and connections at events [1], most participants stated, the main 
 reason they participate in a conference or an event is to network with others. Networking 
 can maximize significant amount of learning by connecting individuals from wider organ-
 izations [2].  Therefore, networking plays a major role in the context of events.  Although 
 networking is beneficial for a person’s career, many people are not comfortable with the 
 idea of it. Firstly, people may find networking intimidating or challenging [3], they might 
 have  low  self-esteem,  or  they  cannot  meet  the  right  person  at  events  [1].    Secondly, 
 people prefer to talk to those who they are familiar with. However, it is beneficial to ap-
 proach people in events, and get to know others in order to expand our network and get 
 to know others in the field [4]. As networking is considered to be one of the important 
 aspect of human’s life, people who do not take advantage to connect and network with 
 others will fall behind in today’s competitive and global environment [5]. 


In addition to networking aspect of events, the event organizers need to create events, 
which provide the attendees with novel and exceptional experiences. Thus, it is required 
for the organizers to organize the events in ways that can become memorable and per-
sonal for attendees [6]. Attendees participate in events because they want to fulfill certain 
needs  and  benefits.  Hence,  a  greater  involvement  and  engagement  will  increase  the 
chances of an unforgettable experience [7]. Moreover, ensuring the visitors’ delight, ed-
ucation, relaxation, and emotional attachment can strengthen the memorability for users 
[8]. There are different types of solutions available to make the networking process more 



(11)accessible and comfortable for attendants at events [9]. However, one negative aspect 
 of  these  systems  is  the  lack  of  trust  and  concern  over privacy  and  security  issues  of 
 sharing information on networking solutions [10]. Some people prefer to talk and connect 
 to others only face-to-face, instead of using these devices.  


To overcome the privacy and security issues associated with the current technological 
 solutions,  and  in  order  to  provide  a  novel  experience for  seminar  attendees  to get  to 
 know unfamiliar people at events, we have selected social robots as ice breakers and 
 facilitators of social connectedness at events. Social robots can attract people to gather 
 around and encourage interaction [11] while simultaneously enabling the use of the plat-
 forms available on the robot to connect to others more easily.  


We used a social humanoid robot called Pepper [12] as an ice-breaker in this study 
 to attract people to interact with it. Pepper is capable of recognizing peoples’ faces and 
 human emotions, and communicating with people through speech and a built-in touch 
 screen tablet. With more than 2000 companies all over the world, buying and utilizing 
 Pepper as a guide and assistance [12], we hypnotized it is possible to assign a new role 
 to Pepper as an ice-breaker and facilitator of social connectedness at events. Part of the 
 reason in choosing Pepper as facilitator of social connectedness is the human resem-
 blance element, multimodality, variety of hand gestures, and smart capabilities such as 
 face detection, voice recognition and emotion detection. Additionally, social robots such 
 as Pepper, which appear human-like to a certain degree, are proven to be more welcom-
 ing to people to interact with [13]. 


The  overall  aim  of  this  thesis  is  to  introduce  a novel  way  of  social  connectedness 
 among strangers at events.  We are aiming to enhance human connections through so-
 cial robots by implementing ice-breaking robotic concepts that can create pleasurable 
 and positive user experience for event attendees. These days social robots are entering 
 our lives more than before, and it is beneficial to human robotic developers to study areas 
 of robotics that help to understand how people are willing to accept these robots easier 
 and  better.  This  way  science  of  HRI  can  benefit  from  research findings  to  implement 
 useful and acceptable robotic platforms. In this study, we assigned a role of ice-breaker 
 to a social robot and studied how it could facilitate connectedness among people who 
 were unfamiliar with each other at events.  


The topic of social robots as facilitators of connectedness has been studied before in 
connecting young adults who live alone [14], also in a study where the researchers ob-
served people started socializing after interacting with a social robot [15]. Additionally, a 
virtual social robot was used in a study to connect people at a conference [16]. However, 
to our knowledge, the use of a physical robot such as Pepper has never been studied in 
the context of human connectedness at events. We have utilized the human-centered 



(12)design (HCD) approach [17] to examine the users in the authentic environment and ask 
 their feedback on our topic of study. Moreover, by the use of HCD we were able to design 
 concepts (design ideas) 1 that satisfy users’ needs and desires in interaction with social 
 robots. We have also used constructive design research [18] approach in this study. The 
 constructive design research is about processes that are involved in creating concepts 
 [19]. The reason this approach is selected is because this thesis includes processes that 
 lead  to  creating  concepts  that  can  help to  explore  the  factors  that  can  have  roles  on 
 social robots facilitation of connectedness in events; and also to form design implications 
 to enhance the robotic experiences for seminar participants. 


 It is worth mentioning that the role of the author of this thesis was to ideate and design 
 robotic concepts, conduct user studies, analyze user studies results and report the find-
 ings. The implementation of the concepts throughout this thesis was done by a software 
 developer who worked on the implementation of the concepts as his part time task. 



1.2 Research Objectives and Research Questions 


The topic of social facilitation with the help of robots is quite new, and there is limited 
 research conducted in this area [20,13]. Therefore, there is a research gap that this the-
 sis aims to address. By being able to respond to the research questions listed in this 
 chapter, we contribute to the field of human-robot interaction (HRI)1 – the study of inter-
 action between a human being and a robot – and help people to use social robots as 
 new ways of connecting to others at events.  Additionally, the results of our study can 
 provide new and valuable insights into the field of HRI, which can be used by seminar 
 organizers and robot developers to enhance the robotic experiences they provide.  


Research objectives: The general objective of the thesis is to explore social robots 
 as acceptable facilitators and ice-beakers at events and to find out how they can contrib-
 ute to human connectedness at events. Moreover, the objective is to study how social 
 robots can create pleasurable and positive user experiences for seminar attendees. Our 
 final aim is to design concepts that can address user needs and expectations, and form 
 design implications to be used as  guidelines in the future field of human robotic research. 


      


1 https://en.wikipedia.org/wiki/Concept
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1. How can social robots act as acceptable facilitators of social connectedness 
 for seminar attendees? 


2. How can social robots create pleasurable and positive user experiences for 
 seminar attendees? 


3. What are the design implications for robots as acceptable facilitators of so-
 cial connectedness at events?  



1.3 Structure of the Thesis 


Chapter 2 goes through the literature review related to the topic of this thesis. It starts 
 by covering  the topic of events and seminars, explaining briefly about the social events, 
 and  significance  of  networking  and  connection  to  event  attendees.  Additionally,  this 
 chapter focuses on the topic of social robots by defining and providing examples of these 
 robots. Chapter 2 also explores the topics of user experience and user acceptance in 
 the field of robotics.  Chapter  3  describes  on  the  research  approach,  process,  phases 
 and methods utilized for the empirical part of this master’s thesis work. Chapter 4 focuses 
 on the pre-study (the pilot study and the first field trial) phase where we explored how 
 social robots can act as facilitators of social connectedness and got feedback from sem-
 inar attendees on this topic. This chapter includes data gathering, data analysis methods, 
 and  the  findings  of  the  pre-studies.  Chapter  5  includes  an  interaction  concept  design 
 developed for the second field trial. More precisely, this chapter identifies the description 
 of initial ideas for the interaction concept, the data analysis and findings of field trial two. 


Chapter 6 covers a list of different design implications gathered from user studies and 
literature  review.  Chapter  7  is  allocated  to  discussion  and  conclusion.  The  research 
questions are answered and summed up in chapter 7. Moreover, the validity and relia-
bility of the findings from the empirical studies is discussed in more detail and the limita-
tions are also discussed in this chapter.  



(14)
2. LITERATURE REVIEW 


This chapter includes a literature review on four main subjects related to this thesis. 


The first part (2.1) focuses on social events, networking at events, ice breaking activities 
 at events and finally the current technologies available for assisting people to connect to 
 others at events. The second part (2.2) explores the topic of social robots with definitions 
 and examples of them at events context. The third chapter (2.3) explores the topic of 
 user experience in HRI field, and the fourth (2.4) focuses on user acceptance of social 
 robots. The relationship of these concepts to the thesis and their detailed contents are 
 provided in the following chapters.   



2.1 Social Events 


In this part of the thesis we cover events and their definition along with the importance 
 of meeting and socializing with others during events. The chapter continues with explain-
 ing the use and benefit of using ice-breakers during events. Furthermore, we will intro-
 duce several research and commercial ice-breaking solutions, which can be used during 
 events.   



2.1.1 Events’ Networking and Icebreaking Activities 


Events can either mean social events where people gather around to meet and con-
nect with each other, or it can mean informal events where people gather with friends 
and family  to  enjoy  a  close  social  gathering.  This  thesis  is  focused  on  the  context  of 
seminars as events. Seminars are defined as meetings, which are organized in order to 
inform a group of people about a specific topic, or to teach specific skills [21]. There are 
usually single or multiple speakers, and most of the time the participants are grouped 
together in a same place [22]. By attending seminars, people can improve their commu-
nicational skills, gain expert knowledge, meet others with similar interests, or merely so-
cialize and make new contacts [23]. Socializing at events can be beneficial in different 
ways. For example, people can network with co-workers within the same field and ac-
complish  work  more  successfully.  People  can  network  with  diverse  group  with  whom 
they get the chance to share ideas, information and learn a lot from each other [24].  



(15)Role of ice-breaker activities in networking  


Although networking can be helpful, some people find it challenging and uncomforta-
 ble. There are people who may feel shy, or might be introverts who do not find it com-
 fortable to approach strangers and start talking to them. Additionally, some people be-
 lieve they might not have much to contribute, or they might face some difficulties and 
 challenges in talking to unfamiliar people [25]. The social embarrassment and self-con-
 sciousness can lead to a negative atmosphere and it can affect the enjoyment and ex-
 perience of people attending the event [26]. Event organizers mostly utilize various ice-
 breaking  activities  to  overcome  networking  challenges,  and  to  make  the  process 
 smoother for people who are unfamiliar with each other at events. Ice-breakers are de-
 fined as tools to decrease tension, social awkwardness and to support people to perform 
 social skills in environments where strangers gather to collaborate and socialize [27].  An 
 ice-breaker can be in different forms, for instance it can be a mobile game targeted to 
 break the ice among strangers at a social event [26]. It can be in the form of wearable 
 solutions,  which  can  reveal  similar  interests  among  strangers  attending  a  conference 
 [28], or it can be in the form of interactive tabletops that enable multi-user interaction 
 among strangers at a conference [29].  


 Previous research [30] has shown that ice-breakers can result in meaningful connec-
 tions between people; they can encourage people to participate and create connections 
 by sharing their similar interests and experiences [31]. Ice-breaking activities can create 
 connections among people in different forms. For example, they can provide users with 
 topics of communication or a common place for interaction, they can provide series of 
 activities aimed for people to get to know each other, or they can create a friendly envi-
 ronment and encourage early cooperation and contribution between them [26]. In fact, 
 previous studies [2,32,33,34], have proved that collaboration in the form of games can 
 be an effective way to create social interaction among people (players) who do not know 
 each other. Furthermore, socializing during games has been shown to relieve stress for 
 those  who  find  interacting  with  others  uncomfortable  [2].  Similarly,  joint  activities  in 
 games are proven to be promising support for ice-breaking among strangers [26]. Thus, 
 in order for strangers to interact better with each other, applying few elements of fun and 
 joy can enhance their experience, make them relax, and lead them ultimately to interact 
 with each other more comfortably [35].  


Furthermore, applying few gamification elements such as different game rules that 
affect the players’ competition to reach the game objective, and enjoyable gameplay can 
increase the users’ motivation and courage to interact with the system. Gamification can 
increase the value of the product and lead to more user engagement and satisfaction. 



(16)Therefore, implementing such elements can result in positive user attitude and behavior. 


[36] 


One example of ice-breaking game is Who’s Next, which was implemented by Jarusri-
 boonchai et al. [26]. Who’s Next was a multiplayer quiz application, which was based on 
 a mobile phone and it was used to break the ice among strangers. The aim of this design 
 concept  was to establish collaborative atmosphere  among strangers  (4 to 10  people) 
 and offer topics for conversations, which led people to connect to each other at the end 
 and talk more.  Players  start  by  answering some questions  on  the  phone,  which were 
 related to interesting facts about themselves. Next, the game continued with other play-
 ers guessing the right person behind the answer. The players earned points for guessing 
 the right person and lost points for guessing the wrong person. Six user studies with 28 
 participants  were  conducted  to  assess  the  social  effects  and  user  experience  of  the 
 game application. The study reported that social interaction was certainly evident by ob-
 serving the participants having discussions after the game, and friendly teasing laughing 
 and joking during and after the game. The game made it possible for players to be re-
 laxed and open to share with each other topics, which normally do not appear in the first 
 encounter with strangers. [26]. There are different solutions that aim to encourage people 
 to interact and connect with strangers at events more comfortably. The next chapter will 
 cover technological solutions designed as ice-breakers to connect strangers in events.  



2.1.2 Technological Networking Solutions at Events 


Face to face interaction is proven to be the best way to meet others at events, how-
 ever  initiating  conversation  with  strangers  can  be  difficult  for  some  people  [37].  Even 
 though there are some techniques to utilize as conversation openers, not everyone can 
 face  the  challenge  of  finding  someone  and  starting  a  conversation  with  them.  These 
 challenges have led researchers and event organizers to utilize technology for overcom-
 ing these barriers [2]. In this chapter we focus on some examples of research and com-
 mercial solutions that can act as ice-breakers aiming to enhance and improve the quality 
 of social interaction among strangers at events. Some of the solutions adhere to using 
 wearable technology, while others use public displays, mobile phones and applications.  


Wearable technological solutions are one example of research being studied for cre-
ating and enhancing social connectedness. One design solution to encourage face-to-
face interaction is called CommonTies (Figure 1), a wearable device that encourages 
communication  among  people  who  attend  conferences  and  receptions.  CommonTies 
consists of a small, lightweight wristband called a “tie” with LED that glows in six various 
colors. After the registration phase of the conference, each user receives a tie that is 



(17)associated with that specific user only. The profiles for each user is based on the infor-
 mation formed from LinkedIn that is being used within CommonTies matchmaker algo-
 rithm. The algorithm rates profile of strangers by similarities and matches their ties. Peo-
 ple who share similarities will be tied with the same color and they will be detected by 
 beacon so when they locate in close proximity they notice of a match between them and 
 another person. The similarities and interests are based on the context  of the event, for 
 instance in a conference, the profiles are based on the registration information, confer-
 ence proceedings, and talks that users attend. A field study was conducted with 73 users 
 to evaluate face-to-face facilitation through CommonTies at a conference. An online reg-
 istration form was created where users gave CommonTies permission to their LinkedIn, 
 Facebook, and conference contact lists and papers of interest. Each user had a list of 
 people to match with. The study found that in spite of some minor difficulties in finding 
 the matching person, and noticing the colored beacon, the attendees were overall inter-
 ested  in  using  CommonTies  at  the  conference.  Participants  were  keen  to  meet  their 
 match, and interact with each other, and overall there was a lot of enthusiasm and will-
 ingness from the conference attendees leading them to connect during the conference 
 breaks. [38]  


      


Figure 1. Sample of CommonTies tie [38]


Wearable technological solutions are also being used as commercial products in pro-
 moting social interaction among event attendees [39]. One instance of wearable tech-
 nology is SmartTrac2 (Figure 2). It is mostly used for notifying the exhibitors when a po-
 tential  prospect  enters  the  conference  or  their  booth.  SmartTrac  consists  of  two-way 


“Traco”  beacon  that  couples  with  proximity  sensors  to  track  attendees,  and  real  time 
 updates when the attendee enters the exhibitor’s booth for instance. It can also notify 
 the  attendees with an  event  journey  report,  which displays  who  they  have connected 


      


2 http://www.hubvents.com/device 



(18)with, where, and when the meeting took place. It also provides the event organizers data 
 on the interactions and whereabouts of each individual at the event. SmartTrac is still a 
 prototype  and unfortunately there are not any studies concerning this product.  


Figure 2. SmartTrac (http://www.hubvents.com/device) 


Another example of wearable technology is Proxfinityi3 (Figure 3). It is in a form of 
 a badge that attendees receive when they attend an event. Their contact information and 
 responses to a pre-event survey is loaded to the badge, so when they come within the 
 proximity of another wearer with common interests, the badge sends a signal to the other 
 device. The initials of the badge wearer appear on the small screen on the badge. In 
 order to show a common interest between two people, a colored light in the same corner 
 of both badges lights up. The event participants have also the opportunity to have the 
 recorded locations of the discussion, and settle time for later to do lead tracking. Unfor-
 tunately, this product is still in prototype phase and there are no user studies performed 
 on it.  


Figure 3.Proxfinity (https://www.proxfinity.com/technologies)


Loopd4 (Figure 4) is another example of wearable technology. It is a two-way beacon, 
 which allows the user to virtually exchange contact information with other people, record 
 details on time and location of each interaction, and provides the event organizer with 
 data from attendees’ event journey. It gets activated by touch features that incorporates 
 a  yellow  LED  light  from  top  to  bottom.  The  light  serves  as  a  visual  confirmation  that 


      


3  https://www.proxfinity.com/technologies 
4 https://loopd.com/badge 



(19)important content have been shared between the attendees and have been placed on 
 the cloud. Unfortunately, this product is also in prototype phase and no user studies have 
 been performed on it. 


Figure 4. Loopd (https://loopd.com/badge) 


Public displays is also another example of technological solutions that can facilitate 
 and  improve  social  encounters. Ticket2Talk  (T2T)  (Figure  5)  was  a  proactive  display 
 visualizing a picture of conference attendees along with a caption about their interest for 
 few seconds on a large display. The display also showed a thumbnail of other attendees’ 


pictures whose name tags was detected by the RFID antenna. T2T was designed to be 
used during coffee breaks at conferences where people have a chance to have conver-
sations and socialize. A user study was conducted at an academic conference with 94 
participants; T2T was placed  behind  the  coffee and refreshment  tables and the  RFID 
antenna was placed nearby to detect the signal from the attendees name tags. The re-
searchers were hoping for people who stand in line to take their drinks to notice their 
pictures shown on the display and also notice other close by attendees as well. This way 
the attendees could have the chance to learn something about people nearby, and start 
talking with them. The results of the study indicated that T2T was successful in attracting 
the attention of the attendees and making connection among them. The majority of the 
respondents  attended  the  conference  for  the first  time,  so  they  found  T2T  to  be  very 
useful in learning something new about other attendees or starting conversations with 
other people they did not know before. The respondents found T2T to be a good way to 
break the ice with nearby strangers. [40] 



(20)       


Figure 5. Ticket2Talk public display and antenna at a conference [40] 


Another example of public displays is IntelliBadge (Figure 6). The system was based 
 on RFID and it tracked the conference attendees and analyzed the data in real time and 
 provides the attendees with visuals of the conference attendance, the ability to locate 
 other people at conference, and also the ability to search for events. Since the device 
 had no output all the information was visualized on the large display at the conference. 


IntelliBadge was tested in IEEE Supercomputing conference with 890 participants who 
had to carry small RFID tags along with their conference tags. During the registration, 
the participants were asked to scan their tags and create username and password. Ad-
ditionally, they were asked to create a summarized personal profile as well. They also 
had the option of creating a group or joining others in a group and they had to indicate 
their interests in 10 conference related topics. The participants could use the large dis-
plays around the conference to customize their profiles, or use various IntelliBadge ser-
vices boots. The participants could watch the conference activities as RFID tags showed 
them on large displays, or interact with the application on the display. The results of the 
study suggested that participants showed overall interest and positive feedback about 
IntelliBadge and the large displays. They enjoyed to create groups and get other people 
to  participate  in  their  groups,  so  some  levels  of  interactions  between  strangers  hap-
pened. People were also interested to see how much they walked around the conference 
compared to others. The displays made many people to gather around and talk amongst 
themselves and connect. The few negative feedback were about the privacy matters and 
the whole idea of the study, which some people found impractical. [41] 
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Figure 6. IntelliBadge registration boot and large display [41] 


Mobile  phones  are  also  being  used  to  create  and  enhance  connectedness  among 
 strangers at events. Researchers from MIT came up with a mobile phone system that 
 detects wireless devices, links the users profiles, and initiates serendipitous interactions. 


The system had two applications running on it (Figure 7). The initial application BlueA-
 ware ran passively in the background of mobile phones and used unique Bluetooth iden-
 tifiers (BITD) number that mobile phones with Bluetooth transmit when queried. BlueA-
 ware  recorded  and time  stamped  all  the  encounters  in  the  proximity  log,  if  it  found  a 
 device that had not been encountered with before it sent BTID to the Serendipity server. 


The second application, Serendipity queried a server with discoverable Bluetooth identi-
fiers, and created matches with other user profiles. When a person turned on a phone 
equipped with BlueAware, it automatically started running in the background and notify-
ing the user with a dialog box at a startup showing the matches found for him or her. The 
user had a chance to read and delete data being collected. The system was tested in a 
conference, where 40 personal profiles were created on mobiles phones for conference 
participants. The participants were assigned their phones withBlueAware running on it 
upon their arrival to the conference. The study showed that the users had mostly positive 
feedback about such system and they were able to connect with others who they shared 
similar interests with. However, there were number of complaints about receiving multi-
ple alerts about new introductions while the person was already communicating with an-
other person. Overall, the system was successful to facilitate connection among confer-
ence  attendees  and  people  were  happy  to  utilize  such  system  to  get  to  know  others 
easier. [42]   



(22)       


   Figure 7. Mobile phone with BlueAware application [42]   


Mobile applications  also play  major  role  in promoting networking  at  events.  Mobile 
 apps  can  give  attendees  access  to  backchannel  where  they  can  socialize  with  other 
 participants and expand their network before and after the event. One of the very useful 
 application is  called  Brella5. The  way  the  app works  is  that the  attendees receive the 
 event invitation on the app, then they write small pitch about themselves for other people 
 to see and read, attendees have the chance of browsing through the app and choose 
 who they want to meet; then they can schedule a meeting with the person they want to 
 connect with. Unfortunately, this product is still in prototype phase and there is not any 
 user studies performed on it. 


To summarize the review of research and commercial ice-breaker solutions, it is evi-
 dent that few factors play important roles when it comes to implementing systems that 
 create connection and social interaction among strangers. It is important for the designed 
 solution to be easy to use so people can easily interact with it and use it to its full purpose 
 and connect to others. Fun factor is another important element to consider when design-
 ing new types of icebreaking solutions. Fun factors make people interested in the device 
 and attract them to use the device more. Playfulness is the next factor playing major role 
 in designing solutions that create social interactions. Playfulness can make people inter-
 ested and curious about the whole concept and engage them in using the system. More-
 over, applying few gamification elements can enhance the engagement and motivation 
 of users in interacting with a system. Also, the interactivity of the solution also makes the 
 system  more  interesting  because  people  have the  option  to  interact  with  a  system  in 
 different ways. Also, it is also important to base the system on the common interest and 
 mutual topics among people, which previous research shows can be an important factor 
 for people to connect with each other. Accuracy and responsiveness are also important 
 when implementing systems that can be used by busy users such as seminar attendees.  


      


5 https://www.brella.io/ 



(23)While the earlier discussed solutions can be implemented for creating connections 
 among strangers, our goal in this thesis is to move from traditional solutions to new form 
 of social robot-mediated icebreaker. We have utilized social robots to create social con-
 nectedness for seminar attendees and act as icebreakers. Based on the knowledge of 
 the author of this thesis, the concept of social robots as facilitators of connectedness at 
 events is quite untouched and novel. There has been research on social robots as social 
 mediators  for  children  with  autism  [25],  robots  for  connecting  young  people  who  live 
 alone with one another [43], and only one study as facilitators of social connectedness 
 among  unfamiliar  people  [15].  In  many  cases  social  robots  are  designed  and  imple-
 mented to assist elderly people, people who are sick and need daily assistance, to help 
 customers in shopping malls [44] and to guide people in venues [45]. The topic of social 
 robots as acceptable facilitator of social connectedness is quite new and lacks research, 
 therefore the aim of this thesis is to fill this gap, and create opportunity for further re-
 search in the future.  



2.2 Social Robots 


This chapter covers the topic of social robots in general and social robots in the con-
 text of events.  



2.2.1 Theory and Examples 


Nowadays, many robots are being developed to interact with human beings in a so-
 ciety and not only with scientists in research labs. In fact, robots are entering our work-
 place, our home, medical and educational system. Social robots have the ability to inter-
 act and communicate like humans, understand humans, and relate to them [46]. Social 
 robots have social skills that makes them capable of working closely with humans and 
 adding values to their lives by helping, caring, teaching and entertaining them  [47,48]. 


One  significant  factor  in  social  robots  interaction  is  the  embodiment  of  these  socially 
 interactive agents. Physical embodiment includes the body movements of the robot such 
 as the arm movements, postures, and facial expressions during the social interaction. 


The physical embodiment of robots including their mechanical structures, sensors, and 
motors are all factors that make it possible for the robots to be part of humans’ lives and 
interact with them in real world. Social robots’ embodiment are used as tools for interac-
tion,  acceptance,  and  engagement  with  human  beings.  The  social  robot  embodiment 
should  be  designed  in ways  to  make  the  robot  capable  of  generating  communicative 
signals that can be understandable by humans so they relate and accept these robots 



(24)easier. The physical embodiment make it possible for the robot to be able to communi-
 cate in a more intuitive and human-like way [49].  


A robot needs to have specific communication abilities in order to be considered a 
 social robot. The robot needs to behave socially, and it needs to have the appearance 
 that expresses it to be social to the user interacting with it [43]. Therefore, in order for 
 the robot to have an efficient social interaction with humans, it needs to have a physical 
 embodiment close to human beings and it needs to communicate verbally and nonver-
 bally through facial, posture, gesture, nodding, and eye contact [50,48].  


Social robots are implemented to be used in research or in some instances to be used 
 for commercial purposes. The following chapter will cover some examples of such ro-
 bots.  


Robots developed for commercial and research purposes 


What separates social robots from other kind of robots are their specific skill sets. For 
 example,  most  social  robots  are  able to communicate  with others  with high-level  dia-
 logues, they can perceive emotions, and they are able to establish and maintain social 
 relationships by using their gaze, and gestures [43]. One example of such robot is NAO 
 [51], developed in 2006 by Aldebaran Robotics. It is designed to be programmed to show 
 complex behaviors and interactions such as imitating human behavior [52]. Another ex-
 ample is Care-O-bot developed by Fraunhofer [53], a mobile robot assistant that contin-
 uously supports humans in domestic environments. It has the ability to display various 
 emotions on the display integrated on its head. Another example is a humanoid robot 
 called Pepper, developed by Softbank Robotics, it has the ability to interpret emotions 
 by analyzing facial expressions and tone of voice [12]. Pepper can understand humans’ 


unspoken behavior, and tries to correspond with moods and emotions. According to Kit-
 mann et al. [54], most social robots, which are being used as service and commercial 
 robots are simple and non-manipulating robots, meaning that they are designed for hu-
 manrobots interaction purposes and are suited for real world experiments. 


  


Robots developed for research purposes 


 There are social robots, which are developed for the purpose of research only and 
 their platforms do not offer a lot of interaction possibilities for users. One example of such 
 robots is Sophia, a female android6 robot –a robot designed to resemble human beings- 
 developed by Hong Kong -based Hanson Robotics in 2015 [55]. It adapts to human be-
 havior using artificial intelligence. It has the ability to process the information rapidly and 


      


6 https://en.wikipedia.org/wiki/Android_(robot) 



(25)recognizes voices and faces  of  humans  at the same time.  It  can  express  human  like 
 facial expressions and human gestures. Another example of a social robot is iSocioBot. 


It is designed to be socially intelligent and to establish durable relationship with its end 
 users. iSocioBot is able to display different facial expressions, and also to move and turn 
 around close to human speed. Moreover, it is able to simulate expression such as listen-
 ing, thinking, and speaking due to its face and ears [48]. Erica is one more example of a 
 more developed robot. Erica is capable of giving natural speech, by giving answers to 
 questions, and communicate with body language. Its eye blinks, facial movements, and 
 head movements are all sign of enhancement in AI in android robots [56].   


Regardless of how advanced or basic social robots are designed, their aim is to help 
 and interact with humans in different contexts. In the next chapter we are going to explore 
 the concept of social robots in the event context, and explore how can social robots be 
 helpful to us there.  



2.2.2 Social Robots in the Event Context 


  


With the rise of social robots, some industries are moving forward with using these 
 robots at seminars, conferences, exhibitions, or any other type of events. There are some 
 reasons in using social robots in events. For instance, using social robots in an event 
 can be a new way of engaging with attendees in the event. It is a good opportunity to 
 maximize the event experience for the event attendees by greeting and entertaining the 
 event participants [57]. Additionally, robots can be programmed to be informative about 
 the event and guide the attendees around the venue by showing the map and directions 
 around the event, and by helping the attendees to browse catalogues, and brochures of 
 the event in an easy and new way [53]. Social robots can be helpful to the event organ-
 izers as well. Some social robots are able to scan QR codes, or barcodes and create 
 databases, this way they can register attendees and speed up the registration in confer-
 ences or trade shows [57]. Moreover, social robots are capable of doing repetitive labo-
 rious tasks, and checking in guests more easily and flawlessly than humans. By providing 
 a novel, unique  and  at  the  same  time easy  and accessible experience,  the  event  at-
 tendees will remember the event as memorable, so it will lead to  positive experiences 
 and reviews for the organizers. 


There are few instances of social robots being used at events. One example is REEM 
developed by Pal Robotics[58]. REEM (Figure 8) is as tall as a 170 cm person, weighing 
almost 100 kilograms. It is being used at events and conferences as a receptionist, en-
tertainer to guide and greet the attendees by providing dynamic information and to make 
presentation and speeches in many languages.  



(26)  


       


Figure 8. REEM robot [58] 


REEM has the ability to talk to people in their own language, make jokes, compliment 
 them, help them to find a place, shake hands, and can see the person’s face, track their 
 face, and recognize the faces later [59]. It also has the ability to take pictures and upload 
 them on social media such as Twitter. REEM can navigate through a place autonomously 
 and it can be controlled through teleoperation via an android tablet if needed. REEM is 
 able to avoid obstacles and find the shortest path possible for people [55]. There is no 
 information regarding the user experience of REEM in these user studies.  


One more example of social robots in the context of event is the Socially Aware Robot 
 Assistant (SARA) (Figure 9). SARA is developed in Carnegie Mellon University’s Articu-
 Lab.  It  is  a virtual  assistant  that  can  help people by  personalizing  the  interaction  and 
 improve the task performance by depending on the relationship between the user and 
 virtual  assistant.  SARA communicates  with the user through  a task goal  and a  social 
 goal.  Task  goal  relates  to  finding  information  the  user  is  looking  for,  and  helping  the 
 person  to  navigate  through  a  conference  or  any  other  event.  As  for  the  social  goal, 
 SARA’s interaction is comfortable, engaging, and this can lead to a more increased level 
 of closeness and better collaboration between SARA and humans. [57] 


Figure 9. SARA, the Socially Aware Robot Assistant [60] 



(27)SARA was used in two field trials at conferences held in China and Switzerland [60]- 
 [61]. The aim of the trials was to test the functionalities of SARA and evaluate the system 
 with 69 conference attendees. In these conferences, SARA was used in order to help 
 the attendees find relevant sessions to participate and find interesting people to meet 
 and connect to. Instead of delivering the information on a textual interface, or plain dia-
 logue,  the  developers  made  it  possible  for  people  to  build  relationships  with  SARA 
 through a multimodal rapport building dialogue, so the conversation was more natural to 
 people [16]. Sara was able to recommend sessions, professional contacts, restaurants, 
 parties, and even leisure activities to the attendees. SARA had access to the database 
 of the conference with the information about the participants, sessions, demos, food ven-
 dor, and private parties. It helped with people with their interest and goals and then based 
 on the gathered information it was able to recommend sessions and people together. 


There was no information regarding the user experience of the system in this study.  


One other example of social robots in connecting people together is Fribo [14]. The 
 main purpose of developing Fribo was to connect together young adults who were close 
 friends but lived alone. Fribo was an auditory information centered social robot that had 
 the ability of recognizing user’s activity and analyzing the noise in the person’s house 
 and share the activity information with the person’s close friends. The noise can be the 
 noise of opening the fridge door, opening the front door, or turning lights on or off. It was 
 mentioned  in the  study  that  by  sharing the  house noise  with others,  a  person felt the 
 need for connectedness with others (Figure 10).  


Figure 10. Fribo sharing living noises with user's friends [14] 


The main reason behind Fribo’s design was to minimize the privacy concerns people 
have with social robots being used in homes. Most robots use cameras to collect data 



(28)about  people and the  surrounding area,  Fribo  on the  other  hand,  utilizes the  auditory 
 information and shares the extracted information of the environment that can overcome 
 the privacy matters people are concerned about. A user study was done with 12 robots 
 being placed at the house of participants between the age of 20 and 30s. The participants 
 were divided in to teams of three close friends, so there were four teams of participants. 


the aim of the study was to find out if such robot can influence the feeling of loneliness 
 and enhance social connectedness instead.  The study found out that sharing the per-
 son’s environment noise with close friends lead to connecting people together. In the 
 study, some people mentioned they could imagine their friend closing a door, or turning 
 the lights on or off, and felt like they were living together but in different rooms. It was 
 shown in the study that when people imagined their friends’ activities, the sense of real-
 ism increased for them, and it led to better social interactions between them and others. 


By  sharing  the  constant  information  about  friends,  people  said  they  felt  their  friend’s 
 presence, therefore they felt they had them in their consciousness most of the time. This 
 triggered active interaction between the study participants and led them to have more 
 communication  such  as  phone  calls,  text  messages,  and  even  offline  meetings.  In-
 creased level of communication between the studies, led to higher level of social inter-
 action and sense of closeness. The study suggests their research contributes to the field 
 HRI by proving that a social robot can be a “trigger” in social interaction among people. 


[14] 


In order for social robots to be used in events, and used in different roles such as 
 entertainers,  guides,  or  ice-breakers,  it  is  important  for  humans  to  have positive  user 
 experience in HRI. Positive user experience will lead to user acceptance of a technology 
 [62], therefore it is useful to explore this phenomena when designing for social robots’ 


concepts. The next chapter will explore some facts about the importance of user experi-
 ence in interaction with social robots.   



2.3 Social Robots and Positive User Experience  


Using a new form of technology like social robots at events has to be managed with 
care to avoid creating situations that have negative impacts on people. The ideal aim is 
to create an opportunity for people to have positive user experience [63]. User experi-
ence (UX) is all about a person’s internal feelings and emotions rising before, during, 
and after interaction with a system, product or a service. Similarly, interaction with social 
robots can evoke users’ emotions and feelings that can affect their overall experience 
[64]. If the user experiences the interaction to be negative, it can have negative impacts 
on using a particular robot, and it can ultimately affect the acceptance of future robotic 



(29)technologies [65]. For robots like any other type of interactive system, positive user ex-
 perience is vital to achieve intended benefits in human-robot interaction. Creating posi-
 tive user experience has to be taken in to consideration from the beginning of the design, 
 that is during robotics implementations, UX has to be the center of the design in order to 
 create positive experiences for the users [66,65]. In implementing UX for social robotics, 
 it is important to implement hedonic and pragmatic qualities in the design to create pleas-
 ant and interesting experiences for the users. 


According to Hassenzahl [67] any interactive system should have pragmatic or he-
 donic qualities to satisfy users’ needs. Pragmatic qualities refer to usability, usefulness, 
 and effectiveness of a system. In designing social robots the pragmatic attributes refer 
 to the level of satisfaction a person has from interaction with the robot, the usefulness of 
 the robot in its roles, and the simplicity of the robotic application [48,64]. As a result, it is 
 important to design robotic platforms to provide the users with easy interactions that can 
 satisfy their expectations, and create positive experience.  


Hedonic qualities refer to pleasurable user experiences evoked by interacting with a 
 product  or  a  system. Enjoyment,  satisfaction,  fun,  and  sociability  [64]  are  all  hedonic 
 qualities that a person experiences during and after using a product or a service. Simi-
 larly with social robots, human emotion can be evoked before even the interaction with 
 a social robot begins. In using social robots in the context of events, it is important to pay 
 attention to the hedonic qualities as much as pragmatic qualities since they can be the 
 deriving factors in inspiring a person to approach the robot and start interacting with it 
 (Figure 11). Moreover, robot’s capabilities such as its characteristics, appearance (ani-
 mate and human-like), personality, gestures, eye contact, and speech can affect the us-
 ers’  perception  of  social  robots  and  their  experiences  to  be  negative  or  positive  [67]. 


Ultimately, robot’s capabilities can affect the hedonic and pragmatic experiences and as 
a result affect the user’s experience to be positive or negative [65].   



(30)Figure 11. Attributes leading to positive UX 


By designing for positive user experience, we are hoping to implement concepts for 
 social robots that can enhance the experience of events for attendees. Achieving positive 
 experiences can be derived from providing pleasurable and joyful experiences in human 
 robotic interaction [65]. Positive UX will lead to acceptance of social robots and make 
 people to feel comfortable to interact with these robots [64]. The next chapter will explore 
 the user acceptance variables, which play important roles in human-robot interaction. 



2.4 User Acceptance of Social Robots 


In this thesis, the aim is to use social robots as acceptable facilitators of social con-
 nectedness for seminar attendees. In order to achieve this goal, we need to explore two 
 important aspects in the field of  HRI. First, it is necessary to understand what factors 
 influence users to connect and interact with social robots. Second, it is important to con-
 sider the process of acceptance from the perspective of the users, this will help in de-
 signing  robotic  platforms  that  aim  to  act  socially  and influence  people to interact  with 
 them [68]. In short, successful human-robot interaction is related to acceptance of the 
 robots by humans [69].   


Technology Acceptance Model 


Robots are performing many roles nowadays, and based on research [48,70] they are 
 going  to be part of our lives in the near future. In order to invite social robots in to our 
 lives, it is important to understand them better, and explore the reasons that users decide 
 to  accept  and  use  robots  in  their  environment.  One  way  to  explain  social  robot  ac-
 ceptance and use is through key acceptance variables.  



Positive  UX


Pragmatic 
 Qualities


Hedonic 
Qualities



(31)As there has not been any theoretical model implemented for robotic acceptance yet, 
 most robotics studies apply the Technology Acceptance Model (TAM) (Figure 12) [68]. 


This model might be different in content and complexity, but its goal is to explain varia-
 bles that affect user acceptance in any form of technology. With the use of TAM, it will 
 be possible to implement robotic platforms, which are more likely to be adapted and used 
 by the end users. In TAM, perceived ease of use and usefulness are the key factors that 
 affect the intention to use a system and the actual use at the end [71]. 


       


Figure 12 TAM Model of Acceptance [68] 


User Acceptance Variables 


For people to accept social robots, it is important to understand the main key variables 
 of  acceptance;  these  are  utilitarian  variables, robots’  physical appearance  and  social 
 capabilities [70]. The following paragraphs will cover the details of each variable and their 
 connection to use of social robotics.  


Utilitarian variables      


There are two aspects in using a product, Utilitarian and Hedonic variables. Utilitarian 
 variables refer to practicality and usability of a product. Hedonic factors refer to the user 
 experience of using a product. The utilitarian variables originated from the TAM are use-
 fulness and ease of use. In the field of robotics, usefulness is described as how users 
 think using the robot in their lives can enhance their daily activities, and ease of use is 
 referred to as the users’ belief that using the robot is effortless. When users think a ro-
 botic platform is useful and easy to use, they might show interest to continue their inter-
 action with it [68,70]. 


        Hedonic variables      


Hedonic variables such as attractiveness and enjoyment  have influence on user’s 
acceptance.  Enjoyment is referred to as the level of pleasure and joy a person gets from 
interacting with a robot. When a person starts interacting with a social robot and they 
enjoy their interaction, their pleasurable experience affects their user acceptance. The 
other hedonic variable is attractiveness. The attractiveness of a robot is defined as the 
positive assessment of the robot’s physical appearance. Attractiveness is the most im-
portant attribute for the hedonic systems, as it can affect usefulness, ease of use, and 
enjoyment variables. Creating factors of joy and pleasant appearance in HRI can make 



(32)it easier for people to accept social robots and make the interaction smoother [70], [48], 
 [71].  


Physical Appearance 


 It is studied that people prefer to interact with robots, which appear more human-like, 
 this  will  lead  them  to  accept  and  adapt  to  robots  better  in  their  environment. Robot’s 
 human-like  characteristics  including  its  appearance,  gestures  and  speech  can  be  de-
 signed in ways that people can relate to them, but still distinguishable from humans. It is 
 advisable in addition to the humanoid appearance of the robots, developers consider the 
 interaction between humans and robots. It is studied that humans prefer to interact  with 
 robots with human-like appearances and personalities, therefore they like the interaction 
 to be close to human-human interaction.  [48] 


 Robot’s Social Capabilities 


Since social robots  are designed to be social with humans, they need to have certain 
 amount of skills. Sociable robots with effective sociable skills are more pleasant for peo-
 ple to interact with them [70]. One way for robots to be sociable is through emotional 
 skills. According to a general statement by Norman [72, page 7], it is necessary to “pro-
 vide people with a sense of satisfaction that they do not feel when dealing with emotion-
 less machines”. When a social robot expresses its feelings and internal emotions similar 
 to humans, it becomes easier for people to interact, and connect with it. Social capabili-
 ties and social intelligence of the robot are also important factors in acceptance of them. 


This  can  be  achieved  highly  when  the  social  robot  is  capable  of  communicating  and 
 behaving similarly to humans by using voice and facial expressions, gesture, hand and 
 eye movements [73].       



2.5 Summary 


In brief, social interactions in events can be beneficial, pleasing, desirable and at the 
same time challenging for some people [27]. In order to make socializing easier, different 
research and commercial ice-breaking solutions are implemented to make it easier for 
strangers to connect at events. Our aim in this thesis is to implement social robots as 
ice-breakers  to  help  people  to  get  to  know  others  at  events,  and  create  positive  and 
pleasurable user experiences for event attendees. But in order to do so, it is necessary 
to understand how UX is implemented in the field of HRI and what factors are critical in 
acceptance of social robots in the first place. Since there are not any UX factors imple-
mented for HRI, research studies adapt UX factors implemented in the field of HCI.   



(33)Using social robots in events can be a good start to introduce novel and unique ways 
of entertaining and at the same time connecting the event attendees. Social robots can 
increase the event experience by engaging with attendees through joyful, fun and enter-
taining concepts. It is the responsibility of the robotic developers and designers to make 
the interaction smooth and delightful that can lead to positive user experiences. It is im-
portant to pay attention to the user acceptance variables and robot’s capabilities to de-
sign robots application that can attract more people to interact with robots.  




    
  




      
      
        
      


            
    
        Viittaukset

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Lataa nyt ( PDF - 105 sivua - 4.00 MB )
            

      


              
          
            Outline

            
              
              
              
              
              
                              
    INTRODUCTION
                              
    Social Robots
                              
    Research Process and Phases
                              
    Study 1: Pilot Study
                              
    Study 2: First Field Trial: Welcoming Application
                              
    Interaction Concept Design and Description
                              
    Second Field Trial: Interaction Concept Evaluation and Findings
                              
    DESIGN IMPLICATIONS OF SOCIAL ROBOTS AS ACCEPTABLE FACILITATORS OF
                              
    DISCUSSION AND CONCLUSION
              
              
            

          

        

      
      
        
  LIITTYVÄT TIEDOSTOT

  
    
      
          
        
            Unique aspects of the professional identity of tattooed psychologists : the professional self-esteem, sense of not belonging and intentional behavior modeling of four tattooed professionals from the field of psychology and psychiatry
        
      

        Eventually, the research was conducted as a case study involving four  participants, who were all professionals working in the field of psychology or psychiatry in Finland,  and  they

    
      
          
        
            Risks associated with urinary antispasmodics, antidepressants and proton pump inhibitors : the medication use and Alzheimer's disease study
        
      

        The studies were conducted with either cohort (studies I and  II) or nested case-control (study III) -designs. The prevalence of antidepressant and PPI  use, but not UA use,

    
      
          
        
            Tuotannonohjaus ja tietojärjestelmät: kokemuksia sekä kehittämisperiaatteita
        
      

        Esimerkiksi konepajatuotannossa valmistetta- via tuotteita, valmistusrakenteita ja tuotannon reitityksiä sekä ohjauspisteitä – yleensä  soluja, koneryhmiä ja koneita – voi olla

    
      
          
        
            TIETEEN JA PÄÄTÖKSENTEON VUOROVAIKUTUS EILEN, TÄNÄÄN JA HUOMENNA
        
      

        7  Tieteellisen tiedon tuottamisen järjestelmään liittyvät tutkimuksellisten käytäntöjen lisäksi tiede  ja korkeakoulupolitiikka  sekä erilaiset toimijat, jotka

    
      
          
        
            Soundscape Studies and Auditory Cognition
        
      

        Parallel with qualitative soundscape studies and quantitative sound level measure- ments  carried out in  the  field,  environmental  sounds have  been in  the  interests of

    
      
          
        
            Photosynthesis, Transpiration and LAI: scale effects of spatial patterns Moritz Kupisch
        
      

        The study  below  focuses  on  simulation  experiments  which  characterize  the  effects  of  up-scaling  methods  on  field  level  fluxes  and  their  interaction  with 

    
      
          
        
            Immigrant-ness as (mis)fortune? : Immigrantisation through integration policies and practices in education
        
      

        Drawing on two ethnographic studies conducted in a multicultural lower secondary school and pre-vocational training for immigrants (MAVA programme) in the Helsinki metropolitan

    
      
          
        
            Non-alcoholic fatty liver disease : studies on pathogenesis and diagnosis
        
      

        SUBJECTS AND STUDY DESIGNS  For  studies  I,  III  (the  ‘Liver  Fat  Cohort’)  and  IV,  the  study  subjects  were  recruited  for  metabolic  studies  between  May  2001  and

      



      

    

    
            
            
      
  LIITTYVÄT TIEDOSTOT

  
          
        
    
        
    
    
        
            Absence management and return-to-work support in job burnout
        
        
            
                
                    
                    90
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Applications of Sweep Imaging with Fourier Transformation (SWIFT) : imaging brain microstructure and calcifications
        
        
            
                
                    
                    109
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Culture-bound Challenges in Community Interpreting: The Interpreter's Perspective
        
        
            
                
                    
                    95
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            POTENTIAL OF KANBAN IN THE MANUFACTURING PROCESSES OF CUSTOMIZED PRODUCTS
        
        
            
                
                    
                    103
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Observations on Software Testing Practice
        
        
            
                
                    
                    86
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Pursuit of change versus organizational inertia: a study on strategic renewal in the Finnish broadcasting company
        
        
            
                
                    
                    141
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Everyday physical activity in natural settings and subjective well-being : Direct connections and psychological mediators
        
        
            
                
                    
                    194
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            False Positive Responses in Standard Automated Perimetry
        
        
            
                
                    
                    9
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Yhtiö

        	
             Tietoa meistä 
          
	
            Sitemap

          


      

      
        Ota Yhteyttä  &  Apua

        	
             Ota yhteyttä
          
	
             Feedback
          


      

      
        Oikeustieteellinen

        	
             Käyttöehdot
          
	
             Tietosuojakäytäntö
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Hanki ilmaiset sovelluksemme

        	
              
                
              
            


      

    

    
      
        
          Koulut
          
            
          
          Aiheet
                  

        
          
                        Kieli:
            
              Suomi
              
                
              
            
          

          Copyright 9pdf.co © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


