The Diverse Tasks of Haptic Design
and now to support them

Karon MaclLean and Oliver Schneider
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Design

— the most over-appropriated word ever.
Each interpretation has its methods and values.

Here: the process of
connecting complex technologies
to solve human problems

using techniques from
engineering and human-computer interaction.



There are
types of things
we do at different
stages of
haptic design.



















pblend, 100p

tasks

These *
and feed material and ideas to one another




prototyping looks different
for each of these tasks

lots of throw-away
sketches

peruse examples -
materials anad
other prototypes

depends: on who needs to

experience it increasingly polished,

functional and committing




tools to support that prototyping and ideation
need to be different too.

fluency,
iImmediacy

orecision, iteration support

aCCess,
organization, diversity,
Openness

platform commonality,
representations, networks




of course,
there's a lot more to design than this

ke,
* Goal of design (notify, inform, evoke, ...)
 Mechanism of design (technical innovation to meet requirements)

 [he many ways we can prototype and get feedback on our design

These are topics for another aay.



for each task, we'll ofter

1. some elaboration on what we might want of that task for
haptic design

2. examples of support tools in other media
3. example of a haptic tool for this kind of task

=>» where we need better tools



'S all about getting Ideas

\

\A
\)

A

AL

— discover, and be inspired




Browsing In other meaia:

RADIOS MY MUSIC

. @°°
musicovery

Artists, Tags

" Popular
a mUS|C_ dubstep instrumental - Autumn
brOWSIng party dance  party chillout  party chillout
classical ballet classical salsa cinema

classical concertos electro ambient dance euphorical

system

LAB MOBILE APP MUSICOVERY B2B API

Play your mooa

. %" .°Energetic  °°

k]
® 0 o © O )

2oll over the mood

pod -

'H'\(’. lmOO(J O( 'H\(’ YGJ#O

Deja La Vida Volar
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Chocolate Easter Bunnies A Bunnified Expobar / Brewste... L8 Windup Bunny Mar 5, 2016
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v

2 days ago 16 hrs ago Mar 13, 2016

Bunny Napkin Ring Easter Egg Holder Bunnies
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http://www.thingiverse.com

Non-visual media must be IET
represented (prepared) — tor browsing. mﬁl
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The Bohemian
Bookshelf:

Supporting Serendipitous
B500k Discoveries through
nformation Visualization.

Thudt, Hinrichs and
Carpendale, CHI 2012.

> facets



a set of
vibrations
could be

browsed In
different
ways

1- Physical Structure 2- Sensory & Emotional Connotations
- duration

- energy

- tempo/speed
- rhythm




—> a haptic browser can use facets too

Vibration lib Access

Tags & ratings

VibViz: Organizing, visualizing and navigating vibration libraries.
Seifi and MacLean, WorldHaptics 2015.
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alarm, take off, bell, horn,
jumping, game

i
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encouragement, warning, alarm, resume, overtime,
running out of time, speed up, start, above
threshold, below threshold

alarm, gun, tapping, knocking
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alarm, overtime, get ready, resume, one minute left,
warning, stop, running out of time, below threshold,
above threshold

bumpy road, tapping,
knocking, animal, gun, pulsing

warning, stop, reach milestone, incoming msg,
overtime, get ready, running out of time, speed up,
one minute left, pause, encouragement

http://www.cs.ubc.ca/~selfi/VibViz/




DUt. ..

browsers often aren’t very good for creating and editing.
even for sharing, they need some special capabilities.

for haptics, representations can be a real problem -
more on that iIn a moment.

facets are good; what are the right ones for a given job?



'S about starting. 0
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explore many ideas as we make something new
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“Tactile Animation”
Schneider, Israr, MaclLean
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pbuild upon, assemble, refine

k terate to approach an ideal, or meet a requirement







seup P W gl v

M@w & wp i ,
R @8

ey -
R g e T

gf‘»«z

T

e

Cross 2007, Design Thinking



efinement

Start State

gromcie

AT N

S S
i
L
e M

o
L

§ #
¢

e

\’““W/

st AT AN gt

s o ——
T e N e, -

e

i
S
w%&%w&%&m

% o S s
£ -
H
)
3
gt
g < %
: i %
[ P S
H §
1 A

3
i
EH

s
F g w'/,-wwé

W
Q
2

ey
F o

e,
BRI
p—

R

1
!

“Proposal

i “hromseroils

% ]
1 s
T,

G W g ol et ?ﬁg

.
T ¥3
. “Hetter

%mmww
Golr
ot

o
:

<

: ¥
_% %,%2»% -~ ?éﬁ%ﬁz ,M.Mw.
SR,

[Rp—— u,«<«~a—=M{
i T o

B s

a i

p ;
4
cww b
al s 5
m W, B
3, e, Aty Lo it
=
k3

“Circulation Pattern”
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s VibTest.xml - VibScoreEditor (a)
File Score View Help
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An alternative kitchenisland

GEED 317 89 (3] Pae (214 [@Share 541 |w Tweet| 0
IKEA items used: 2 x Finnvard desk legs

My new apartment has a fairly big kitchen, plenty of space for a kitchen island,
but I couldn’t afford to splash out on one. I had an IKEA Finnvard desk and
after a little brainstorm, figured that the legs could be used as a starting point
for a kitchen island.

The great thing about Finnvard desk legs is that you can mount them to
different heights meaning we could have a work top high enough, as well as
shelving space underneath. It now serves as extra worktop space, extra
storage space and a high breakfast table.

All you need is:
* 2 IKEA Finnvard desk legs
= 1 120cm x 80cm plank of wood for the top

= 2 90cm x 35¢cm planks of wood or 1 90cm x 70¢cm plank (the supplier I
went to didn't stock 70cm width planks) for the shelf in between

= A kitchen worktop wood protection rub that's food safe

1) Start by mounting the Finnvard desk legs following the instructions in the
manual.

2) Sand the planks of wood with fine sandpaper to make sure they are smooth
and then follow the instructions to rub the kitchen worktop protection onto the
wood.

3) Once dry, carefully mark out where the top removable part of the Finnvard
desk legs need to go through the two smaller planks of wood.

www.ikeahackers.net/2016/03/alternative-ikea-finnvard-kit ¢

Register | Login

£ SEARC

NV Wiwantioseeit. B

Recommended for you

Sttt Ikea Self-Hack: Pax as Walk-
!'?'-’ ?_in Closet - IKEA...

A www.ikeahackers.net
aa’ W DIY mudroom using IKEA
!.m, STUVA benches...
N www.ikeahackers.net
More kitchen storage without
drilling into til...

www.ikeahackers.net

} 2000 recycled IKEA hangers
§ become a ro...

 www.ikeahackers.net

t

Cheap, Stylish IKEA
designed Kitchen Isla...

¥ www.ikeahackers.net

gAddihis

FREE 20 Best IKEA Hacks
ebook. Get it here!

Email Address

this site we will assume that you are happy with it. "~ OK

V 2 cookies to ensure that we give you the bes experience on our website. If you continue to use
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High-fidelity Vibration Proxy Vibration MTurk Informed Design

Schneider, O., Seifi, H., Kashani, S., Chun, M., & MaclLean, Karon. Hap Turk:
Crowdsourcing Affective Ratings of Vibrotactile Icons. CHI 2016.



Shape Exploration Texture/Color Refined Color Elimination Final: “VIS =~

EMPH

Figure 4: Visualization design process. Iterative development and piloting results in the VIS,,,,,, visualization pattern.

Example

AN

Roughness Energy Duration
by the line’s roughness by the line’s thickness & by height by the length of the x-axis
high
rough ~MVWMMAN high —— longest :
S0-S0  ————eeee— medium low
K short | 4
smooth ————— low - ' ‘ (compared to the longest)

Hap Turk: visualizations




Vibration Active -

Hap Turk: low-fidelity phone vibrations
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many other domains feed into this
some of them are changing fast too

osychophysics visualization
new haptic
technology Inguistics
crowdsourcing

personal
sketching & prototyping sensing fabrication

methods / technology wearables,
digital materials




message:

Haptic design practice i1s not monolithic.
't requires a rich, interconnected ecosystem of tools.

We actually have a lot of tools alreadly.
Some of them are pretty good for their specific jobs.

But, many other jobs are not supported,
and I1solated tools are far from a workflow.

—> as the technology matures,
we need to focus on how to build things with it.
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support Haptic Design

Karon MaclLean and Oliver Schneider

University of British Columbia

maclean@cs.ubc.ca, oschneid@cs.ubc.ca

www.cs.ubc.ca/labs/spin



