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Ken Pfeuffer, GOTO 2025

The evolution of user interfaces



• It’s anywhere, anytime.

• Science: study & innovate the use of tech.

• Industry: The better UI wins.

• Methodology: design, prototype, study.

• In my talk, videos = whole research.

Human-Computer interaction (HCI) research context



Me, struggling
(A few weeks ago)



Where I look
how I manipulate



3 hours ago
(today)



Gaze + pinch

https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS

Apple Vision Pro, 2024Pfeuffer et al., ACM SUI 2017

https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
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Eye-Hand Symbiosis

Or the decade-long quest to 
find the next major UI 

paradigm



UI evolution
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I. HOW DID WE GET 
HERE?

II. WHERE DOES EYE 
INPUT COME FROM?

III. WHAT’S AHEAD?



User interface Evolution

1950

Keyboard
Christopher 

Latham 
Sholes (1868)

Mouse
Douglas 

Engelbart 
(1964)

Stylus
Tom 

Dimond 
(1957)

Touchscreen
E.A. Johnson 

(1965)

Controller
NASA/Jaron 
Lanier VPL

(late 1980s)

Gesture
Myron 

Krueger 
(1970s)
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Axe, HammerStone



Mobile phone wars 2000-10

Steve Ballmer, Microsoft CEO (2007)Steve Jobs, Apple CEO (2007)
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VR/AR/XR: UI Before 2024
Microsoft HoloLens 1 (2016)

HoloLens 2 (2019), Meta Quest 2 (2020), 

Quest 3 (2023), Magic Leap
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Head + Pinch Hand + 

Pinch
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2024: paradigm shift to eyes & hands

Released 2/2024:

Apple Vision Pro
Announced 9/2024:

Meta Orion
Announced 12/2024:

Android XR
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UI evolution
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I. HOW DID WE GET 
HERE?

II. WHERE DOES EYE 
INPUT COME FROM?

III. WHAT’S AHEAD?
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Richard A. Bolt (1981). Gaze-orchestrated dynamic windows. In Proceedings of SIGGRAPH ’81, p. 109–119.

Gaze computer control (MIT, 1981)

“in the midst of impressions and events, the mode par 
excellence of directing attention is vision, specifically, 
where you are looking”



Long tradition in hci research



State in 2013

• “Eyetrackers are too inaccurate”

• “Using your eyes for control is 
unnatural”

• “You get eye fatigue”
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The quest to find the next biG ui paradigm
Human-computer interaction where user‘s eye and hand information form a symbiotic relationship.
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• I have 3-4 years for my PhD

• Desert = problem & opportunity

• What comes after the mouse and multi-touch

• From high-level paradigm to low-level UI features



The Eye-Hand Symbiosis  project Journey
Human-computer interaction where user‘s eye and hand information form a symbiotic relationship.
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Gaze + multiple fingers (UIST 2014)



Gaze + pinch-to-zoom (CHI 2016)



Grey circle = user gaze
Pen + gaze + menus (UIST 2015)



Gaze+touch browser UI (UIST 2016)
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Gaze + Pinch in VR (SUI 2017)
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Gaze + Pinch in VR (SUI 2017)



2024



Gaze + Pinch: 
one technique 
to rule ALL XR





https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS

https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS
https://developer.apple.com/design/human-interface-guidelines/gestures#visionOS




UI evolution
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I. HOW DID WE GET 
HERE?

II. WHERE DOES EYE 
INPUT COME FROM?

III. WHAT’S AHEAD?



Gaze + Pinch 
(SUI’17)

PalmGazer (SUI’23)

SightWarp (UIST’25)Gaze, Wall, and Racket (ISS’24)

PinchCatcher (CHI’25)

Hands-on, Hands-
off (UIST’24)

Look&Drop (UIST’24)

Eye-Hand Symbiosis- adv. Gaze + Pinch
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Pfeuffer, Gellersen, & Gonzalez-Franco, M. (2024). Design principles and challenges for gaze+ pinch interaction in xr. IEEE CG&A, Medium, LinkedIn
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PalmGazer (SUI’23)

Hands-on, Hands-off 
(UIST’24)

Look&Drop (UIST’24)

PinchCatcher (CHI’25)

Gaze, Wall, and Racket (ISS’24)

SightWarp (UIST’25)

advancing gaze + pinch
Amazing for selection & sliders, but…

o Drag & Drop → fatigue

o Bimanual Gestures (direct and indirect) → complex

o Gaze is “2D” ray → limits 3D point specification

o Clutching for 6DOF Object Manipulation → difficult with gaze

o Single-state Pinch Gestures → limits multi-target interaction

o Mobility: On-the-Go interaction

Gaze + Pinch 
(SUI’17)



Look & Drop (UIST’24)

Wagner, Uta, et al. "Eye-Hand Movement of Objects in Near Space Extended Reality." UIST. 2024.

Gaze+Pinch Look&Drop (new)



Look&Drop pro-gamer in „3D Bejeweled“



Two hands + gaze 
(UIST’24)



At a Glance to 
your Fingertips 
(UIST’25)
Enabling Direct 
Manipulation of Distant 
Objects Through 
SightWarp
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At a Glance to 
your Fingertips 
(UIST’25)
Enabling Direct 
Manipulation of Distant 
Objects Through 
SightWarp



PalmGazer
(SUI 2023)
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Pfeuffer, Ken, et al. "Palmgazer: Unimanual eye-hand menus in augmented reality." Proceedings of the 2023 ACM Symposium on Spatial User Interaction. 2023.



And more…



Future directions

1950-2020: Eyes XOR hands 

2020+: Eyes AND hands symbiosis
a. XR: Experiences by gaze + pinch, people adapt
b. Cross devices: Expand to phone, tablet
c. Any eyes + hands mixes on a continuum

Prof Ken Pfeuffer, XI Lab, AU – ken@cs.au.dk – kenpfeuffer.com – @kenpfeuffer

mailto:ken@cs.au.dk
kenpfeuffer.com


hands → Eyes AND hands

• 10 year journey

• The hook is in

• Future is bright

• Cross devices

• Any eye+hand mixing
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