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Helge Hüttenrauch, Kerstin Severinson Eklundh, Anders Green, and Elin A. Topp.

Investigating spatial relationships in human-robot interaction. In IEEE/RSJ
International Conference on Intelligent Robots and Systems, pages 5052–5059.
IEEE, 2006. ISBN 1-4244-0258-1. doi: 10.1109/IROS.2006.282535. URL https:

//doi.org/10.1109/IROS.2006.282535.
Michita Imai, Tetsuo Ono, and Hiroshi Ishiguro. Physical relation and expression:

Joint attention for human-robot interaction. IEEE Transactions on Industrial
Electronics, 50(4):636–643, 2003. doi: 10.1109/TIE.2003.814769. URL https:

//doi.org/10.1109/TIE.2003.814769.
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Dirk Rothenbücher, Jamy Li, David Sirkin, Brian Mok, and Wendy Ju. Ghost driver:
A field study investigating the interaction between pedestrians and driverless ve-
hicles. In 25th IEEE International Symposium on Robot and Human Interac-
tive Communication, pages 795–802. IEEE, 2016. ISBN 978-1-5090-3930-2. doi:
10.1109/ROMAN.2016.7745210. URL https://doi.org/10.1109/ROMAN.2016.

7745210.
James A. Russell. A circumplex model of affect. Journal of Personality and Social

Psychology, 39(6):1161–1178, 1980. doi: 10.1037/h0077714. URL https://doi.

org/10.1037/h0077714.
James A. Russell and Lisa Feldman Barrett. Core affect, prototypical emotional

episodes, and other things called emotion: Dissecting the elephant. Journal of
Personality and Social Psychology, 76(5):805, 1999. doi: 10.1037//0022-3514.76.
5.805. URL https://doi.org/10.1037//0022-3514.76.5.805.

James A. Russell, Maria Lewicka, and Toomas Niit. A cross-cultural study of a
circumplex model of affect. Journal of Personality and Social Psychology, 57
(5):848–856, 1989. doi: 10.1037/0022-3514.57.5.848. URL https://doi.org/10.

1037/0022-3514.57.5.848.

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 

https://doi.org/10.1109/HRI.2010.5453163
https://doi.org/10.1109/HRI.2010.5453163
https://doi.org/10.5898/JHRI.1.1.Riek
https://doi.org/10.1007/s12193-009-0028-2
https://doi.org/10.1075/is.5.2.02rob
https://doi.org/10.1109/ACHI.2009.32
https://doi.org/10.1109/ACHI.2009.32
https://doi.org/10.1007/s12369-014-0242-2
https://doi.org/10.1007/s12369-014-0242-2
http://doi.org/10.1109/ROMAN.2010.5598719
http://doi.org/10.1109/ROMAN.2010.5598719
https://doi.org/10.1007/s11263-016-0940-3
https://doi.org/10.1109/ROMAN.2016.7745210
https://doi.org/10.1109/ROMAN.2016.7745210
https://doi.org/10.1037/h0077714
https://doi.org/10.1037/h0077714
https://doi.org/10.1037//0022-3514.76.5.805
https://doi.org/10.1037/0022-3514.57.5.848
https://doi.org/10.1037/0022-3514.57.5.848


References 235

Stuart Russell and Peter Norvig. Artificial intelligence: A modern approach. Pear-
son, Essex, UK, 3rd edition, 2009. ISBN 978-0136042594. URL http://www.

worldcat.org/oclc/496976145.

Mel D. Rutherford and Ashley M. Towns. Scan path differences and similarities
during emotion perception in those with and without autism spectrum disorders.
Journal of Autism and Developmental Disorders, 38(7):1371–1381, 2008. doi: 10.
1007/s10803-007-0525-7. URL https://doi.org/10.1007/s10803-007-0525-7.
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Allison Sauppé and Bilge Mutlu. The social impact of a robot co-worker in industrial
settings. In 33rd Annual ACM Conference on Human Factors in Computing
Systems, pages 3613–3622. ACM, 2015. ISBN 978-1-4503-3145-6. doi: 10.1145/
2702123.2702181. URL https://doi.org/10.1145/2702123.2702181.

Brian Scassellati. Imitation and mechanisms of joint attention: A developmental
structure for building social skills on a humanoid robot. In Nehaniv C. L., editor,
Computation for metaphors, analogy, and agents, volume 1562 of Lecture Notes in
Computer Science, pages 176–195. Springer, 1999. ISBN 978-3-540-65959-4. doi:
10.1007/3-540-48834-0 11. URL https://doi.org/10.1007/3-540-48834-0_11.

Brian Scassellati. Investigating models of social development using a humanoid
robot. In Barbara Webb and Thomas Consi, editors, Biorobotics: Methods and
applications, pages 145–168. MIT Press, 2000. ISBN 9780262731416. URL http:

//www.worldcat.org/oclc/807529041.

Brian Scassellati, Henny Admoni, and Maja Matarić. Robots for use in
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Čapek, Karel, 186
camera, 22
care robots, 194
character

Andrew Martin, 187
Astro Boy, 189
David, 190
David (A.I.), 187
Eto Demerzel, 189
Johnny Five, 190
Mr. Data, 187
R. Daneel Olivaw, 189
Rachel, 187

chat bots, 110
Chinese room, 38
Cimon, 201
circumplex model, see Russell’s

circumplex model
cleaning robots, 175
cloud computing, 173
cognitive mechanism, 95
Cohen, Jacob, 153
collaborative robots, 176
computers as social actors (CASA), 52,

128
confidence interval, 154
contingent behavior, 54
conversational analysis, 138

247

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 



248 Index

conversational fillers, 100
correlation, 154
Cozmo, 121
Crowdflower, 139
crowdsourcing, 139
culture, 55, 63, 137
customer service, 163

David, 190
David (A.I.), 187
Deep Blue, 188
deep learning, 35, 102
deictics, 95
deliberative approach, 32
delivery robots, 175
Demerzel, Eto, 189
depth sensor, 24
design, 41
design patterns, 45
dialogue, 106
dialogue management, 106
Dick, Philip K., 187
dynamic window approach (DWA), 74

Eddie, 120
education, 166
effect size, 154
Ekman, Paul, 116
ElliQ, 171
Elvis, 172, 173
emotion, 114, 115

basic, 124
expressing, 120
in robots, 118
perception, 119
problems with, 117

emotion model, 121
emotional attachment, 195
employment, 197
eMuu, 120
engineering design process, 57
entertainment, 167
Epley, Nicholas, 51
ethics, 195

ethics of experimentation, 156
informed consent, 156

ethics, robots in film, 185
ethnographic studies, 136
exhibitions, 168
experiment, 127, 132
eye movement, see gaze

Facial Action Coding System, 120
feature extraction, 34
Field, Andy, 152
film

A.I., 187
Battlestar Galactica, 187, 191
Blade Runner, 187
Futurama, 191

Her, 191
Interstellar, 187
Prometheus, 190
Robot and Frank, 191
Short Circuit, 190
Star Trek, 187
The Bicentennial Man, 187
The Matrix, 188
The Terminator, 188
Westworld, 191
iRobot, 188

Fisher, Sir Ronald Aylmer, 152
Flobi, 120
Futurama, 191

gaze, 84
Geminoid HI 4, 50
gender, 133
gesture, 86
Giertz, Simone, 163
Goldacre, Ben, 190

haptics, 89
hardware, 20
Hawking, Stephen William, 204
Her, 191
human–computer interaction, 7
humanoid, 49

iCat, 120
iCub, 26, 86
Interstellar, 187
iRobot, 188

Jibo, 174
jobs, 197
Joggobot, 69
Johnny Five, 190

K5, 176
Kahn, Peter, 45
Kaspar, 16, 172, 173
Keepon, 14, 50
Kinect sensor, 24
Kismet, 12, 120
Kuka, 30
Kuri, 163

language, 98, 104
language understanding, 104
language, artificial, 111
laser range finders, 25
LEGO Mindstorms, 61, 166
localization, 73

machine learning, 34
Martin, Andrew, 187
Matrix, The, 188
McDermott, Drew, 38
media, 202
microphone, 25
microphone array, 25
military robots, 178

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 



Index 249

mimicry, 87
mood, 115
Mori, Masahiro, 52
morphology, 43
motion planning, 76
motors, see actuators
Mr. Data, 187
Musk, Elon, 204
Muu, 43

Nabaztag, 174
Nao, 13, 21, 172, 173
Nass, Clifford, 52, 128
navigation, 74
neural networks, 35
nonverbal interaction, 81
null hypothesis significance testing, 152,

153

observational methods, 134
OCC model, 121
odometry, 73
Olivaw, R. Daneel, 189

p-value, 153
Packbot, 178
PAD model, 122
Papero, 172
Papert, Seymour, 62
pareidolia, 48
Paro, 14, 147, 170, 194
participants, 141
participatory design, 60
people tracking, 73
Pepper, 21, 165
performing arts, 169
personal assistants, 173
personal robotic assistants, 174
pets, 167
Philip K. Dick, 48
phonemes, 100
physiotherapy, 173
Pirsig, Robert M., 65
Plea, 168
Pleo, 172
posture, 90
PR2, 26
pressure sensor, see tactile sensors
Prometheus, 190
prosthetics, 173
prototyping, 61
proxemics, 70, 75

Qrio, 163
Queen of Shitty Robots, 163

Rachel, 187
reactive behavior, 54
Real Doll, 170
receptionist robot, 165
relationships, 203

research methods
between-subjects design, 142
causation, 130, 132
confidence interval, 154
confirmatory research, 129
correlation, 130, 132, 154
counterbalance, 143
debriefing, 156
dependent variable, 133
descriptive statistics, 152
direct measures, 150
effect size, 154
ethics, 155
ethics of experimentation, 156
experiment, 127, 130, 132
experimental condition, 132
experiments, 132
exploratory research, 129, 132
field study, 144, 145
hypothesis, 129
independent variable, 132, 133
indirect measures, 151
informed consent, 156
interaction dyad, 146
lab study, 144
manipulation check, 133
measuring, 150
Null Hypothesis Significance Testing,

152
null hypothesis significance testing,

153
p-value, 153, 155
participants, 141
power, statistical, 143, 155
preregistration, 130
qualitative research, 131, 157
quantitative research, 131
research question, 128
self-report, 150
significance, 153
spurious correlation, 131
standards, 155
statistics, 152
survey, 143
Type II error, 155
within-subjects design, 143
Wizard of Oz, 156

retail robot, 165
RGBD sensor, 24
rhythm, 92, 109
robjects, 43
Robosapiens, 167
robot

Actroid, 50
Aibo, 20, 167, 194
Android, 47
Asimo, 8, 50
Baxter, 14, 15, 55, 176

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 



250 Index

Buddy, 174
Cimon, 201
Cozmo, 121
Eddie, 120
ElliQ, 171
Elvis, 172, 173
eMuu, 120
Flobi, 120
Geminoid HI 4, 50
iCat, 120
iCub, 26, 86
InMoov, 16
Jibo, 174
Joggobot, 69
K5, 176
Kaspar, 16, 172, 173
Keepon, 14, 50
Kismet, 12, 120
Kuka, 30
Kuri, 163
LEGO Mindstorms, 61, 166
Muu, 43
Nabaztag, 174
Nao, 13, 21, 49, 172, 173
Packbot, 178
Papero, 172
Paro, 14, 170, 194
Pepper, 21, 49, 165
Philip K. Dick, 48
Pleo, 168, 172
PR2, 26
Qrio, 163
Real Doll, 170
Robosapiens, 167
Robovie, 49, 62, 135
Robovie-MR2, 43
Roomba, 32, 175
Sawyer, 15
Snackbot, 60
Sphero, 167
Telenoid, 90
Terminator, 188
Thrifty, 91
Toyota T-HR3, 178
Trossen, 29
TurtleBot, 41
Vex Robotics, 62
Wakamaru, 50
Walt, 177
Zeno, 173

robot abuse, 182
Robot and Frank, 191
Robot Operating System (ROS), 33
Robovie, 62, 135
Robovie-MR2, 43
Roomba, 32, 175
Russell’s circumplex model, 122

Searle, John, 38
security robots, 176
self-driving cars, 177
Sentiment analysis, 104
service robots, 174
sex robots, 170
Short Circuit, 190
simulation, 150
SLAM, 73
smart-home assistants, 173
smile detection, 119
Snackbot, 60
social robot, 12
software, 31
space, 69
spatial interaction, 69
speakers, 31
speech, 99
speech production, 109
speech recognition, 101
Sphero, 167
Spielberg, Steven, 187
Star Trek, 187
statistics, 152

confidence interval, 154
correlation, 154
descriptive, 152
effect size, 154
inferential, 152
null hypothesis significance testing,

152, 153
p-value, 153, 155
power, statistical, 143, 155
Type I error, 153
Type II error, 155

system studies, 133

tactile sensors, 27
teamwork, 63
tele-operation, 178
Telenoid, 90
Terminator, The, 188
text-to-speech, 109
The Bicentennial Man, 187
The Dot and the Line, 54
Theory of Mind, 95
Thrifty, 91
touch, 89
tour guide robots, 164
Toyota T-HR3, 178
toys, 167
Trossen, 29
TTS Engines, 110
turn taking, 92
turn-taking, 108
TurtleBot, 41
tutoring, see education

Uncanny Valley, 52

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 



Index 251

user-centered design, 58
utterance, 99

verbal interaction, 98
Vex Robotics, 62
voice-activity detection, 104

Wakamaru, 50
Watson, 188
Westworld, 191
Wizard of Oz, 193
WoZ, see Wizard of Oz

Zeno, 173

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 



Notes

252

© copyright by Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic 2019. 
https://www.human-robot-interaction.org

This material has been published by Cambridge University Press as Human Robot Interaction by  
Christoph Bartneck, Tony Belpaeime, Friederike Eyssel, Takayuki Kanda, Merel Keijsers, and Selma Sabanovic.  

ISBN: 9781108735407 (http://www.cambridge.org/9781108735407).  
This pre-publication version is free to view and download for personal use only. Not for re-distribution, re-sale or use in derivative works. 




