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SKETCHING IN HARDWARE
VS

EXPERIENCE PROTOTYPING

SKETCHES
VS

PROTOTYPES



SKETCHING IN HARDWARE
OR PROTOTYPING?



Buxton, 2007



MANIFESTING IDEAS
FROM THE SKY DOWN TO EARTH , OR VICE-VERSA



DESIGNING IN THE UNKNOWN
PROBLEM-SOLVING WITH DETOURS



Characterizing a sketch/prototype?

activity

audience

goal

tool

time



Characterizing a sketch/prototype?

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

Platform for engagement

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

“Show & Tell”

Platform for engagement

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

“Show & Tell”

Platform for engagement

“Show & Ask”

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

“Show & Tell”

Platform for engagement

“Show & Ask”

Prototype as a Hypothesis
(scientific method)

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

“Show & Tell”

Platform for engagement

“Show & Ask”

Prototype as a Hypothesis
(scientific method)

Prototype as a Marketplace 
(exchange values, platform for productive collaboration, generation of knowledge/value)

Fidelity scale (low/hi)



Characterizing a sketch/prototype?

“Show & Tell”

Platform for engagement

“Show & Ask”

Prototype as a Hypothesis
(scientific method)

Prototype as a Marketplace 
(exchange values, platform for productive collaboration, generation of knowledge/value)

Prototype as a Playground 
(serious play, relaxation of rules, play vs serious vs real)

Fidelity scale (low/hi)









Prototypes are filters that traverse a design space 
and are manifestations of design ideas that 
concretize and externalize conceptual ideas.

The Anatomy of Prototypes
Lim, Y.-K., Stolterman, E., and Tenenberg, J. 2008



Prototypes are filters that traverse a design space 
and are manifestations of design ideas that 
concretize and externalize conceptual ideas.

The Anatomy of Prototypes

A “good” prototype is very dependent on what you are trying to explore, 
evaluate, or understand. 

Lim, Y.-K., Stolterman, E., and Tenenberg, J. 2008



Economic principle of prototyping

The best prototype is one that, in the 
simplest and the most efficient way, 
makes the possibilities and 
limitations of a design idea visible 
and measurable.

Fundamental prototyping principle

Prototyping is an activity with the 
purpose of creating a manifestation 
that, in its simplest form, filters the 
qualities in which designers are 
interested, without distorting the 
understanding of the whole.

The Anatomy of Prototypes
Lim, Y.-K., Stolterman, E., and Tenenberg, J. 2008

The Principles of Prototyping



TECHNO CENTRIC ↔ HUMAN CENTRIC
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Sketching and prototyping levels

Minutes and hours Hours, one day Multiple days Week



Minutes and hours

Crude

Rough

Human actuated, Wizard of Oz

Quick and dirty “how does this feel”

PD like (brainstorm, ideation workshop)

What you can do on your desk/table

Low-tech (usually), low-fi (not necessarily)





How to sketch? You have to start somewhere











Hours, one day

Not as clunky

Explore variations

Human actuated, Wizard of Oz

Basic assembly and construction elements

Simple trigger or control mechanism

What you can do in your “garage”

Low-fi (not necessarily)











Multiple days

Repeatability

Adjustability and more control

Some machine control

Fancier mechanisms or actuation systems

Electronics (maybe) and measuring capabilities

What you can do in a workshop

Full range of fidelity



















Week

Costly but necessary

Finer control

Machine autonomy

Optimized but fixed configurations

A mix of hardware, software and humanware

Dedicated haptic modules and equipment

Almost the real thing



suggestions and guidelines for sketching

6



Ignore technology constraints



Fake as much as possible



Use the world to control the world



Salvage, use or repurpose common objects



Modular approach for mixing and mashup



Sketching attitude, human centric



scaling challenges

power

number

size

price

time



unscientific complexity gamut

ephemeral/transient robust/permanent

wall powered battery powered

wired wireless

binary output PWM

large microcompact

3-5V 110-220V12V

self-contained duplex comm.one-way comm.

n nx2n

binary input SPI/I2CADC
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Haptic interface

Haptic interface presents synthetic 
stimulation to proprioception and skin 
sensation.



Haptic perception

Combination of somatosensory perception on the 
skin and proprioception, no limited to one organ

First sense to develop in humans and may be the 
last to fade.

20x faster than vision, we can notice two stimuli 
just 5 ms apart.

Can sense displacements on our palm as low as 
0.2 microns in length.

Highly sensitive to vibration up to 1000 Hz, with the 
peak sensitivity around 250 Hz

Adaptive: easily fatigued and tired by continuous 
work/stimulation



Haptic perception

Haptic interaction is very often multimodal

No clear boundary between sound and vibration, natural overlap

Visual or audio cues can augment haptic perception

Active vs passive touch



from Sensation and Perception, E. Bruce Goldstein
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from Sensation and Perception, E. Bruce Goldstein



Touch sense



Touch sense



Active haptic sensing



Active haptic sensing



Touch sense



GROUNDED INTERFACES



UNGROUNDED INTERFACES



THE WORLD OF HAPTICS
TYPICAL INTERFACES



THE WORLD OF HAPTICS
SIMULATION OF DIFFERENT SURFACES



THE WORLD OF HAPTICS
COMPLEX AND TECHNICAL



THE WORLD OF HAPTICS
FORCE FEEDBACK - MOVING STUFF IN THE REAL WORLD



THE WORLD OF HAPTICS
SYNTHESIZING AND FAKING



THE WORLD OF HAPTICS
HANDS-ON APPROACH



THE WORLD OF HAPTICS
RECREATING THE NATURAL INTERACTIONS









How do you describe and design haptic I/O?

Measurement unit for haptic? Audio => dB

Does it work across devices, humans, contexts, brands?

Lexicon & vocabulary?

Hardware based or perception based?

Notation system for I/O? Music, sequencer, etc.



The Art of Nonrealistic Usefulness 
and Realism Through Shortcuts
Hayward & MacLean, 2007

Related Works: Do It Yourself Haptics



Haptics research at Daimler AG
Enigk, Foehl & Wagner, 2008



A Brief Taxonomy of Tactile Illusions and Demonstrations
That Can Be Done In a Hardware Store
Vincent Hayward, 2008



Mechanical non-programmable devices
Vincent Hayward, 2008
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SIMPLE HAPTICS
PHD PROJECT + MSR INTERNSHIPS



Perception of touch: a collection of small and converging cues

Often technical problems/issues (i.e stiffness, latency) completely kill the 
interaction

Synthesizing movement and haptic feedback is not trivial, can be highly 
technical

Formal evaluation and comparison is impossible

Have to build stuff to inform/grasp/evaluate/discuss

Problems verbalizing and communicating sensations

CHALLENGES AND DIFFICULTIES



QUALITIES AND AESTHETICS OF 
HAPTIC INTERFACES

Naturalistic interactions are a good fit, but not an absolute rule

Tight sensory coupling seems appreciated

Difficult balance between aesthetic and functional qualities

Timing, quality/precision, consistency, robustness, others [MacLean]

Haptic interfaces generally don’t fit well in our tactile eco-system
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