Designing Gestural
Interfaces

Dan Saffer

O’REILLY*®

Beijing * Cambridge < Farnham * KoIn * Sebastopol * Taipei * Tokyo



Contents

Preface...................... ... ..... XV
Chapter 1 Introducing Interactive Gestures ........... 1
Tap Is the New Click 3
Direct Versus Indirect Manipulation 4
A Brief History of Gestural Interfaces 6
The Mechanics of Touchscreens and Gestural Controllers 12
Designing Interactive Gestures: The Basics 16
The Characteristics of Good Gestural Interfaces 19
The Attributes of Gestures 22
Interface Conventions 25
Determining the Appropriate Gesture 27
Using People to Determine the Appropriate Gesture 28
Matching the Gesture to the Behavior 29
For Further Reading 30
Chapter2 Designing for the HumanBody. ........... 31
Basic Kinesiology 31
Muscles 31
Joints 32
Motions : 35
The Ergonomics of Interactive Gestures 37
Human Factors 37
The Ergonomics of Motion 38
Fingers and Hands 39
Screen Coverage 40
Designing Touch Targets 41
Accessibility 44

For Further Reading 44



viii Contents

Chapter 3 Patterns for Touchscreens and Interactive

Surfaces .............. ...l 45
How to Use Patterns 45
Tap to Open/Activate 46
What 46
Use When 46
Why 46
How 46
Examples 47
Tap to Select 48
What 48
Use When 48
Why ’ 48
How 48
Examples 48
Drag to Move Object 50
What 50
Use When 50
Why 50
How 50
Examples 50
Slide to Scroll 52
What 52
Use When 52
Why 52
How 52
Examples 53
Spin to Scroll 54
What 54
Use When 54
Why 54
How 54

Examples 55



Slide and Hold for Continuous Scroll

What

Use When

Why

How

Examples
Flick to Nudge

What

Use When

Why

How

Examples
Fling to Scroll

What

Use When

Why

How

Examples
Tap to Stop

What

Use When

Why

How

Examples
Pinch to Shrink and Spread to Enlarge

What

Use When

Why

How

Examples
Two Fingers to Scroll

What

Use When

Why

Contents

56
56
56
56
56
57
58
58
58
58
58
59
60
60
60
60
60
61
62
62
62
62
62
62
64
64
64
64
64
65
66
66
66
66

ix



X Contents

How 66
Examples 67
Ghost Fingers 68
What 68
Use When 68
Why 68
How 68
Examples 69

Chapter4 Patterns for Free-Form Interactive

Gestures ........ ... 71
Proximity Activates/Deactivates 71
What : 71
Use When 71
Why 71
How 72
Examples 72
Move Body to Activate 74
What 74
Use When 74
Why 74
How ) 74
Examples 74
Point to Select/Activate 76
What 76
Use When 76
Why 76
How 76
Examples 76
Wave to Activate 78
What 78
Use When 78

Why 78



How
Examples
Place Hands Inside to Activate
What
Use When
Why
How
Examples
Rotate to Change State
What
Use When
Why
How
Examples
Step to Activate
What
Use When
Why
How
Examples
Shake to Change
What
Use When
Why
How
Examples
Tilt to Move
What
Use When
Why
How
Examples

Contents

78
78
80
80
80
80
80
80
82
82
82
82
82
82
84
84
84
84
84
84
86
86
86
86
86
86
88
88
88
88
88
88

xi




xii

Contents

Chapter 5

Chapter 6

Chapter 7

Documenting Interactive Gestures ........ 91
Why Document Anything? 91
Existing Movement Notation Systems 92
Labanotation 92
Benesh Movement Notation 95
Eshkol Wachman Movement Notation 96
Documenting Gestures in Interactive Systems 99
Scenarios 99
Use Cases 100
Task Analysis and Flows 101
Wireframes 102
Gestural Modules Document 106
Storyboarding 107
Animations 111
Movies 114
For Further Reading 116
Prototyping Interactive Gestures. ....... 117
Faking It: Low-Fidelity Prototypes 118
Paper Prototypes 118
Rough Models: Objects and Environments 119
“The Man Behind the Curtain” 122
High-Fidelity Prototypes 123
The Three Types of High-Fidelity Prototypes 124
Matching Sensors to Actions 135
Testing Prototypes 137
Prototyping Resources 137
Touchscreen Resources 137
Physical Computing Resources 138
For Further Reading 139
Communicating Interactive Gestures.... 141
Three Zones of Engagement 143
Attraction Affordance, or How | Learned to
Stop Worrying and Love the Gesture 145



Chapter 8

Appendix

Methods of Communicating Interactive Gestures
Written Instructions
lllustration
Demonstration
Use of Symbols
For Further Reading

The Future of Interactive Gestures. . . .

Future Trends
Widespread Adoption in the Home and Office
Specialized Applications and Products
Convergence with Other Technologies
Gesturing with Smart Objects
Optimized for Touch
Better Tools for Creation
Robots and Cobots
Gestures As a Design Tool

Toward Standards
Patents

The Ethics of Gestures

For Further Reading

A Palette of Human Gestures and

Movements ..........................

Gestures for Touchscreens
Gestures for Free-Form Systems
Head
Torso
Arms
Face
Hands
For Further Reading

Contents xiii

146
146
148
151
152
154

155
155
160
163
165
169
170
170
172
174
174
176
178

181
183
183
185
199
205
210
233



