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• Definitions 

• Handheld AR/AV 
• Pointing at physical targets
• Pointing at virtual targets

• HMD-based AR/AV 
• 3D pointing

Augmented Reality/Virtuality (AR/AV)
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REAL TIME DATA

Pointing in handheld AR
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Pointing in handheld AR Pointing in handheld AR
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Settings

Results

Documentatio
n

Pointing in handheld AR
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Limited screen’ size

Information  contained 
inside  digital targets 

Digital targets anchored to
physical world

Pointing in handheld AR
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inside  digital targets 

Digital targets anchored to
physical world
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Pointing in handheld AR
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Limited screen’ size

Information  contained 
inside  digital targets 

Digital targets anchored to
physical world

Pointing in handheld AR

96

Limited screen’ size

Digital targets anchored to
physical world

Information  contained 
inside  digital targets 

Pointing in handheld AR
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Limited screen’ size

Digital targets anchored to
physical world

Information  contained 
inside  digital targets 

Pointing in handheld AR
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Access AR informationLimited intrusion on screen Digital – physical link
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Types of pointing

99

Direct pointing Indirect pointing

Problems with direct pointing

100

Instability

Target occultation

Unreachable screen areas

Ambiguous selection area

Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area

Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area
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Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area

Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area

Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area

Problems with direct pointing
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Instability

Target occultation

Unreachable screen areas

Ambiguous selection area
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Solution

107

Indirect pointing

Solution
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Indirect pointing

No target occultation

Solution
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Indirect pointing

No target occultation

No ambiguous selection area

Solution
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Indirect pointing

No target occultation

No unreachable screen areas

No ambiguous selection area
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Solution

111

Indirect pointing

No instability

No target occultation

No unreachable screen areas

No ambiguous selection area

Solution
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Indirect pointing

No instability

No target occultation

No unreachable screen areas

No ambiguous selection area

Solution
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Indirect pointing

No instability

No target occultation

No unreachable screen areas

No ambiguous selection area

Solution
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Indirect pointing

d

No instability

No target occultation

No unreachable screen areas

No ambiguous selection area
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Solution
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Indirect pointing

d
No instability

No target occultation

No unreachable screen areas

No ambiguous selection area

Solution
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Indirect pointing

dt
No instability

No target occultation

No unreachable screen areas

No ambiguous selection area

Cursor-targets distance

• Strategies

117

Move targets towards cursor

Increase number of cursors

Make cursor jump on targets

Cursor-targets distance

• Strategies

118

Move targets towards cursor

Increase number of cursors

Make cursor jump on targets



12/10/2023

laurence.nigay@univ-grenoble-alpes.fr
9

Cursor-targets distance

• Move targets towards cursor

119

Baudisch et al. 2003.

Visual link with new position of targets

Targets not anchored on the real world

AR information not considered

~

DRAG AND 
POP

Cursor-targets distance

• Increase number of cursors

120

Blanch et al. 2009.

Not compatible with small screens

Targets anchored on the real world

AR information not considered

RAKE 
CURSOR

Summary

121

Indirect pointing

dt

Solution

122

dt

Indirect pointing
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Increasing the size of targets

123

Target expansion

• Example

125

Target expansion

• Example
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Target expansion

• Example

127
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Target expansion

• Example

128

Target expansion

• Example
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Target expansion

• Example

130

VORONOÏ

Target expansion

• Example
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Target expansion

• Example

132

TARGET CELL PAINTING
Guillon et al. 2016. 

Target expansion

• Example
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TARGET CELL PAINTING
Guillon et al. 2016. 

Target expansion

• Example

134

TARGET CELL PAINTING
Guillon et al. 2016. 

Target expansion

• Handheld AR adaptation

135

POI 3D
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Target expansion

136

• Handheld AR adaptation

2D PROJECTION3D POI

Target expansion

• Handheld AR adaptation
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VORONOÏ

Target expansion

• Handheld AR adaptation

138

VORONOÏ

VALIDATION 
BUTTON

Summary
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Digital – physical linkLimited intrusion on screen
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Summary

140

Digital – physical linkLimited intrusion on screen Access AR information

Digital information access

• Problem

141

VORONOÏ

Digital information access

• Problem

142

VORONOÏ

d

Digital information access

• Different strategies

146

Mulitple cursorsJumping menu
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Digital information access

• Different strategies

147

Multiple cursorsJumping menu

Digital information access

• Different strategies

148

Jumping menu Multiple cursors

Breaks the digital-physical link

Digital information access

• Different strategies

149

Jumping menu Multiple cursors

Digital information access

• Different strategies

150

Multiple cursorsJumping menu
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Digital information access

• Different strategies

151

Multiple cursorsJumping menu

Digital information access

• Different strategies

152

Jumping menu Multiple cursors

Leads to visual distraction

Digital information access

• Different strategies

153

Jumping menu Multiple cursors

Digital information access

• Different strategies

154

Force field Jumping cursor
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Digital information access

• Different strategies

155

Force field Jumping cursor

Digital information access

• Different strategies

156

Force field Jumping cursor

May dirsupt users’ task

Digital information access

• Different strategies

157

Force field Jumping cursor

Digital information access

• Different strategies

158

Jumping cursorForce field



12/10/2023

laurence.nigay@univ-grenoble-alpes.fr
18

Digital information access

• Different strategies

160

Jumping cursor

How to make 
the cursor jump ?

How to manipulate 
the cursor?

1

2

Jumping cursor

Digital information access

• Jumping cursor

161

Digital information access

• Jumping cursor

162

Digital information access

• Jumping cursor
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Digital information access

165

• Jumping cursor
Digital information access

• Cursor manipulation

166

JUMPING
PHYSICAL

Digital information access

• Cursor manipulation

167

Vincent et al. 2014.

JUMPING
RELATIVE

User study

• Access to information contained inside digital 
targets

168

4 Techniques
JUMPING

PHYSICAL (JP)
JUMPING

RELATIVE (JR)
BASELINE (B)VORONOÏ (V)
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User study

• Access to information contained inside digital 
targets

169

POI selection Menu item selection

12 participants

User study
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• Access to information contained inside digital targets

75 cm

75 cm

User study

• Experimental task

171

Starting point

User study

• Experimental task
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Starting point
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User study

• Experimental task

173

Target (POI to select)

User study

• Experimental task
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Menu item to select

User study

• Experimental task
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User study

• Experimental task

176

Same size’s 
Voronoï cells
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User study

• Procedure

177

Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview

User study

• Procedure

178

Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview

User study

• Procedure
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Training

For each technique

15 tasks

Pointing task
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Interview

User study

• Procedure
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Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview
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User study

• Procedure
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Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview

User study

• Procedure
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Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview

User study

• Procedure
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Training

For each technique

15 tasks

Pointing task

30 tasks 

Interview

User study

• Results

184

POIs selection time (s)

1 POIs selection
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User study

• Results
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1 POIs selection

POIs selection time (s)

User study

• Results
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Target expansion

1 POIs selection

POIs selection time (s)

User study

• Results

187

Are suitable for handheld AR

Make pointing tasks easier

Target expansion techniques :

1 POIs selection

User study

• Results
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2 Menu item selection

Menu item selection time (s)
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User study

• Results

189

2

Jumping cursor

Menu item selection time (s)

Menu item selection

User study

• Results
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2

Reaction time

Menu item selection

User study

• Results

191

2

Reaction time

Switch to a bimanual interaction

Menu item selection

User study

• Results
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2

Reaction time

Switch to a bimanual interaction

Spot the cursor’s new position

Menu item selection
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Switch to a bimanual interaction

User study

193

• Results

Spot the cursor’s new position

Understand the new visual context

2

Reaction time

Menu item selection

User study

• Results
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3 Preferences

Ranking

User study

• Results
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3 Preferences

Ranking

Jumping-Relative

User study

• Results
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3 Preferences
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User study

• Results

197

3 Preferences

Jumping-Relative

Limits physical fatigue

User study

• Results
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3 Preferences

Jumping-Relative

Full interaction with the left thumb

Limits physical fatigue

Techniques and experimental results

199

Jumping cursor

Jumping-Relative (JR)Jumping-Physical (JP)

Techniques

Target expansion

Techniques and experimental results

200

Techniques

Jumping-Relative (JR)Jumping-Physical (JP)
JR

2. Menu item selection
JP JR

~ ~
V

3. Preferences

JP JR

> Baseline technique

V
Target expansion Jumping cursor 1. POIs selection

User study
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Extension

201

1. Test in a professional industrial context

2. Direct pointing and target expansion

JUMPING
RELATIVE

Augmented Reality/Virtuality (AR/AV)

2nd of October 
2014

• Challenges
• Tracking

• Rendering

• Interaction


