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Eve-Hand Symbiosis

Human-Computer Interaction where
user’s eye and hand information form a
symbiotic relationship
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CONCEPT

“Finger-to-gaze association”
« User touches down, current gazed object or gaze
location is bound to the finger
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1 CONCEPT, SEVERAL POSSIBLE SETUPS

Tabletop (input) & vertical display (output)
Tabletop (input) & tabletop (output)
Tablet (input) & vertical display (output)
Tablet (input) & SmartGlass (output)
Freehand pointing® (input) & vertical
display (output)

Freehand pointing® (input) & SmartGlass
(output)

*Freehand pointing requires tracking system
Note: Mobile phone less suitable for multi-touch gestures

Origin (Slides, June 2013)

Gaze-Touch: Combining Gaze with

Multi-Touch (Pfeuffer et al. UIST'14)

Direct

AN

Gaze-Shifting
(Pfeuffer et al. UIST’'15)

Indirect
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Gaze+touch vs. touch
(Pfeuffer et al. INTERACT’15)
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Partial Indirect Bimanual Input

Gaze & Touch on Tablet

(Pfeuffer et al. CHI'16)

(Pfeuffer et al. UIST'16)
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Reacts to
gaze
GazeArchers Look Together

(Pfeuffer et al. MUM’16) (zhang et al. PuC’16)

Gaze + Pinch in VR

(Pfeuffer et al. SUI'17)
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Gaze Position

GazeButton
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GazeButton (Rivu et al.
COGAIN’19)
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EyeSeeThrough: Unifying Selection and
Application (Mardanbegi et al. VR’19)

Gaze’N’Touch: Enhancing Text Selection

(Rivu e al. CHI EA’20)

StARe: Gaze-based Face2Face AR
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Active

Gaze-enhanced Menus

(Rivu et al. ETRA Adj’20) (Pfeuffer et al. VRST'20)

ol
Dwell feedback

Looking for Info
(Piening et al. INTERACT’21)

AR panel active
Artention: Design Space for Gaze AR
(Pfeuffer et al. C&G’21)

@ Separate targets @ Same target

Either goal Collaborative goal

Multi-user Gaze-based Interaction

(Pfeuffer et al. ETRA’21)

Gaze-Hand Alighment

Gaze-hand-assisted Text Entry

(Lystbaek et al. ETRA’22) (Lystbaek et al. ETRA’22)

User's  Guidance
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3) Rotate , \A

Look & Turn Hand Menus
(Reiter et al. ETRA’22)

"\

2) Pinch

Discrete Drawing Guides
(Turkmen et al. CHI EA’22)

“ W = j A m" / i
— | Aetsa ! // (
| Wep ] /
[ Avsgn | P e Vi
| 2 | /< Regpe | 7
‘ R 35.|\ ; 3 " ¥ T
P ‘ [
f |
- 2, )
05m ~—_ / Ty

Fitts-law Study on Gaze-Hand Alighment

(Wagner et al. CHI'23)

Eye-Gaze
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Pinch
click

Gaze-based Mode-Switching PalmGazer: Eye-Hand Menus

(Fleischhauer et al., ETRA’23)

(Pfeuffer et al. SUI'23)

User's eye-gaze
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i’ Set gaze-selected target once
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EyeGuide & EyeConGuide Design Principles and Challenges for Gaze + Gaze on the Go
(Turkmen et al., CHI'24) Pinch (Pfeuffer et al. CG&A’24) (Manakhov et al. CHI'24)

Spatial Gaze Marker
(Lystbzek et al. CHI'24)
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Hands-on

Hands-off

X.,Y Drag with Gaze
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Guiding Handrays in VR: Gaze &
Object (Gabel et al. SUI'24)

Look&Drop: Evé-Hand Object
Movement (Wagner et al. UIST'24)

Gaze, Wall, and Racket
(Wagner et al. 1SS'24)

Hands-on, Hands-off: Bimanual
Gaze (Lystbaek et al. UIST'24)

L0

Swipe Left for
second Subselect

Eye Hand Head

H2E: Hand, Head, Eye
(Patel et al. VRW’25)

SightWarp: At a Glance to

Online-EYE: Multimodal Calibration Depth3DSketch (Bashar et

PinchCatcher: Multiselection H L CHI'2S e Ene
(Kim et al. CHI'25) (Hou et al. ) al. )

Fingertip (Liu et al UIST’25)

3. Gaze-based snapping of the
object to a designated target
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DOF-Separation for 3D Manipulation in XR GazeSnap: Pen + Gaze Translation HeadDepth: Gaze-Head Depth SpatialPad Airtaps + Gaze

(Mikkelsen et al ISMAR’25) (Wagner et al UIST’25) Control (Wang et al ISMAR’25) (Esquivel et al ISMAR’25)
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