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•  Combination of TUIs and digital surfaces 

•  Aim: Collaborative scenario use cases 

•  Problem: Establishment of ownership 

•  Login identification 
•  Bring own TUI along 

•  Scenario of the project: 

•  Accessing public data 

•  Finding better fitting id-methods 

Introduction 

Source: http://www.reactable.com/images/experience_ycam_big.jpg 
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Related Work 

•  Imprinting (Stajano, Anderson) 

•  Physical contact, infrared, speech (Balfanz et al.) 

•  Image Recognition (Claycomb, Shin) 

•  Tapping patterns (Wobbrock) 

•  RFID / NFC (Rukzio et al.) 

•  Blinking Lights / Sound / Shaking,Bumping / PIN (Kumar et al.) 

•  Smartphones as id tokens (Toye et al.) 
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User Research 

•  7 persons (23 - 28 years) from various backgrounds 

•  Approx. 30 min interview + additional questionnaire 

•  Brainstorming on TUI identification 

◦  Paperbox 3D (Wiethoff et al.) 

◦  Sketching with Objects 

•  Identification via TUIs 

◦  Tapping a rhythm 

◦  Handwriting of name 

◦  Orientation changes of a cube 

◦  Speech recognition 

◦  Fingerprint / iris recognition 
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Experience Prototypes – Early Sketches 
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Experience Prototypes – First Implementations 
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Experience Prototypes – Low Fidelity Prototypes 
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User Study 

•  13 participants (25 – 30 years) from various backgrounds 

•  Approx. 40 min in total, questionnaires in between 

•  Tasks 

◦  Programming a TUI 

◦  Identifying on TUI 
◦  TUI specific questionnaire and qualitative feedback 

◦  At the end: TUI comparative questionnaire 

•  Comparison against virtual keyboard identification 
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User Study 

User ranking of id techniques 
1. Rhythm Tapping 
2. Fingerprint 
3. Initials 
4. Virtual Keyboard 
5. Spatial Gestures 

Ease of use ranking 
1. Fingerprint 
2. Rhythm Tapping 
3. Initials 
4. Virtual Keyboard 
5. Spatial Gestures 

Pleasance to use ranking 
1. Rhythm Tapping 
2. Fingerprint 
3. Initials 
4. Spatial Gestures 
5. Virtual Keyboard 
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 Measured identification times do not coincide with perceived usage speed 

User Study 

Time measurements seconds 
1. Rhythm Tapping 8,5 
2. Initials 11,2 
3. Fingerprint 14,9 
4. Spatial Gestures 17,6 
5. Virtual Keyboard 18,0 

Time ranking 
1. Fingerprint 
2. Rhythm Tapping 
3. Initials 
4. Virtual Keyboard 
5. Spatial Gestures 
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User Study 

•  Spatial Gesture 
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•  Handwriting 
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User Study 

•  Rhythm tapping 
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Conclusion and Future Work 

Conclusions 
Users favor new id 

methods 
Privacy awareness 

Chinese do not document 

Future Work 

Long term study 

Simplification of TUIs 

Ergonomic aspects 
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Questions? 

Thank you! 
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•  Willingness of use 

◦  Rhythm tapping (5 votes) 

◦  Fingerprint (4 votes) 

◦  No use (3 votes) 

•  Identification methods 
◦  Voice- and facial recognition 

◦  Iris scans 

◦  “Connect the dots“ (HTC Sense UI) 

•  TUIs make authentification more graspable 

◦  No (5 votes) 

◦  Yes, for less technical affine persons  (4 votes) 

Backup 


