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[0 look at the wearable computing scenario
' Find problems plaguing such devices in present context,
Understand various human factors and variables involved in
designing and envsioning wearable products.
Proposing scenarios and prntotupe 3 Scenario.




@ Devices Catalogued e Scenarios
Research Journals o Live Studies 0 Prototype

Articles/Blogs @ In depth stud

Text Books

Observations

Discussions



/I WhY // WHAT //HOW

issues with

History of

Wearable computing wearable devices

What is a wearable computer?

B . ccccceccen What are its essential characteris-
tics and paradigms? Understanding
them and nalysing the contemporary
wearable computing devives, their
wearability, usage, types, technology £
involved, and functions

Why wearable computers are the
next step to human and techni- e
cal evolution. Ideas such as man

machine singularity become
possible with computers worn on
our body.

Why have wearble computers
not gained acceptance by the SISIEEIR © © *e Cepy
people? What problems plague
current devices, finding these
problems,

Understanding the variables that
get involved in design when a
computer is worn on the body, in
24/7 paradigm.

The development of prog-

ress of wearable comput-

ing devices from 1960 to
2010
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action/outcome



{ Google CEO Larry Page calls this as the
mission statement }
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making things

bear .able //rrres

has been difficult
due to limitations

of size
welght -
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all solid state
easier to miniaturise




MOORE'S LAU

e observation that

r the history of comput-

3 hardware. the number

)f transistors in a dense
integrated circuit doubles
- approximately every c years-

// Gordon E. Moore. 19E5S
// co-founder Intel Corp-
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Computing Revolution

lifted the physical bar-
or of size shape and form-

Over the coursea we realised
~ that a lot of tools around
~ US can be assimilated into

computing algorithms-.

- Since then. more and more
physical artifacts/tools
have been emulated through

omputers-

that has caused the
tools to exist without a
r physical exis-
unburdens us and
3 forma where

computing ening

everywhere-
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// J.C.R. LICKLIDER _19L0
MAN COMPUTER SYMBIOSIS

Summary

QRANNNNNNNNNN

Man-computer symbiosis is an expected development in coopera-
help/ tive interaction between men and electronic computers. It will
involve very close coupling between the human and the elec-

humans in their\ tronic members of the partnership.

The main aims are:

. E IN to let computers facilitate formul~.*tive thinking as they
ln now facilitate the solution of formulaceod /../-,, ]>-(->-UGLAS ENGELBART lqEE

and bOth Wi 1 1 aCt asS gr)rdtocoenntarbollel :’:g irc;(r:rlipcloe”;pustietrusattl?orci_gofl?;i:t)iti PN TR
a dence on predetermined programs-. AUGMENTING HUIVIAN INTELLECT

! In the anticipated symbiotic partners,ip. men wi set the

framework for/augmenting
and evoluted. L e human-minds through

izable work that must be done to prepai's the w 1 i@pts . .

and decisions in technical and scient;ficei.hi@ gggﬁul@e im- elc'tr‘onlc ComputlngJ

I HECE SR e &L eSS YD It 1 C o DAk k) fes tlfn#‘/llghj.llman intellect” we mean increasing the capabil-
t

perform intellectual operations much mor= eff tlov %ppr‘oach a complex problem situation: to gain Descrﬁlbes means Of

SNoneNcan perform them. Prerequisites ’0'? to6m rcéweenvse A %P 'suit his particular needs. and to derive solu-

the effective. cooperative associatior inc evelonment -
in computer time sharing-. in memory corrnonenti{sg-,ﬁsiridrtomzymoog{/heghrsf' augmentatlon and hOW man
genReations 1n programming languages: ¢rd lrll'rfcqpeuatseafdca%uatboi"ﬂtity in this respect is taken to mean a mixture

equipment - of the following: more-rapid comprehension. better comprehen- and CompUter Can Come
sion.s the possibility of gaining a useful degree of comprehen-
E— [£ogether to /SolVe the

sion in a situation that previously was too complex. speedier
1.1 Symbiosis solutions to problems that before seemed insoluble- And by “com- most complex prﬁoblems
|

Lays down the/conceptuaf

solutions. better solutions. and the possibility of finding

. . . .plex s? ations” we include the professional problems of diplo-

R et nated s anlys by t‘“:se .15@;55 j{eacsjtof)vheasqva social scientists. life scientists. physical
s

e Enti'ste Oaftt%eneysv designers--whether the problem situation
exists for twenty minutes or twenty years- We do not speak of

isolated clever tricks that help in particular situawgons-. UWe EnViSionS a futur'e Wher'e

refer to a way of life in an integrated domain where F es- :
cut-and-try. intangibles. and the human "feel for a situa - 1

usefully co-exist with powerful concepts.: streamlined termi compUter‘s wlll aCt as
ogy and notation. sophisticated methods.: and high-powered ele

toonic aide. la a second brain/sensory’

Man's population and gross product are increasing at a consider-

able rate. but the complexity of his problems grows still fast- networ‘k WhiCh Will help

er. and the urgency with which solutions must be found becomes

steadily greater in response to the increased rate of activity .

and the increasingly global nature of that activity. Augmenting takC]-e the world ln ne
man's intellect. in the sense defined above. would warrant full

pursuit by an enlightened society if there could be shown a rea- unprecedented /ways .

sonable approach and some plausible benefits.lacd

grossorun. The larva of the insect 1liv:
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Manfred Clynes
Cyborgs & 3pace
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Oct. 4, 1960

M. L, HEILIG 2,955,156
STEIRE'DSCGPIC—TELEVISION APPARATUS FOR INDIVIDUAL USE

Filed May 24, 1357 3 Sheetz-Shest 1

QRDNNNNNNNN

- AANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NN

Y

Oct. 4, 1960 . M.L HEILIG 2,955,156
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Your World.

The astonishing new invention that has room

for your whole world but fits in yo

I ERERES
your da}*s.crﬂ ur

names, an

your numbers.

* Scheduling lunch? Tell your
Newton MessagePad - communi-
cations assistant what day=it will
put funch on your calendar for
noon, and warn of any conflict.
How? With a new concept called
intelligent assistance,

* Tracks appointments by day, by
week, by month-=for over one
hundred vears,

Barsabiy
g g
* Automatically
ACCERSES NAMES, :Z 4
numbers anc
E e ——— ]

addresses—when S Gl
vou print, fx or phone,

* Andl since it's also a notepad, it
stores all the little personal notes
vou jot in your day.

It sends faxes
and replaces
your pager.

* As your communi-
cations assistant, the
Newton MessagePad

miakes a cover sheet
Hllti!lt‘::i!iﬁl|l:ﬂ,1

* Exchanges electronic
mail with Macintosh®
computers, PCs and
other NewtonMail®
subscribers.

sends ks yvou create |
with it-anywhere—and

* Reveives wireless
messages of approximately
0 words—just like a
pager’

: * Beams
infprmation
*_.-:I':ihﬂrt clistance
#* 1o another * Makes lines straight, angles
Newton MessagePad— | exact, and polishes it all
business cands, | —
comments, amvthing | Skdt -

YO want.

It can draw even
if you can't.

* Your Newton MessagePad knows
vou wanted that circle round, and
makes sure it s,

i
'I:".r'..-"'._l-—
- —
Y e e
- .--.~|:.r- -
e

It makes writing

readable.

* Your Newton MessagePad can
turn what you write into print,
store it, and find it for vou later,

* Formats leters, memos, weekly
summaries—automatically.

= Uses intelligent assistance to
recognize key words andacton | * Your sketch, yvour memo,
them—"call,” “send,” “schedule,” | vour notes—it can print them all
and, of course, “lunch.” | out on a PC-or Macintosh-hased
printer.®

ur pocket.

* Shares information with
Macintosh computers and PCs
running Microsoft * Windows*—so
vou can back it up.* And in one
MORE Way, access vour world,

* The time in Paris?
Newton knows,

* Who has the best
brisket in Brooklyn?
I will tell you.®

* Hotels, aidines,
resLAUrANS—
all at vour
fingertips.®
* And with
useful accessories
and additional software, vou're
assured of one more thing. As vour
workd changes, Newton will still have
room for it all.
* Aoocisieis sied segiorsteh: Al B Mooy Newon
Mooy Cand: Privst Packe; Memnnon Connoveion Kat for

Shmcitcnh Mesanon Comdoctnd 3 o Wirdons

{wvadihle 28 15931
*oervaies sold separascly: Apnle Windes

Ssaaging servhoe, Sewmiondiel] on-Bne

TNETEC sl s ol

% vervion | pvadshde orienn TS,










HELMET

Extreme head protection

HEADS-UP DISPLAY

Enhances situational awareness
provides critical data

. SOLAR PANELS

Captures solar energy

BIOSENSORS
Sensors in fabric
measuring vitals ARMOR
Complete ballistic
BODY protection
Nanoparticles protect
against impact
LEGC BRACE
EXOSKELETON

Captures kinetic energy
Improves performance
and endurance
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QUICK START AND INFORMATION GUIDE
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Vitatron ;{

1960
1961

1966
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1984




Nike+1Pod

Plugs into your iPod nano

NIKE + iPod




Introducing ®iPhone

IPhone combines three products — a revolutionary mobile
phone, a widescreen iPod with touch controls, and

a breakthrough Internet communications device with
deskrop-class emall, web browsing, maps, and searching
— into one small and lightweight handheld device. iPhone
also Introduces an entirely new user Interface based on a
large multi-touch display and pioneering new software,
letting you control everything with just your fingers. So it
ushers in an era of software power and sophistication
never before seen in a mobile device, completely
redefining what you can do on a mabile phone.

. Widescreen iPod &
. Revolutionary Phone &
' Breakthrough Internet Device &

s High Technology &

In ket Je|a| I I 1T
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accelerometer
Altimeter
stopwatch
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= [HEN THE WEARABLES HAVE GAINED
MOMENTUM, AND EXPLODED

Ihe TIME for Wearables is NOW!

-Tim Cook, (CED Apple]




COMpULE

that car
WOTT




COMPUTETS nrormation

that can be appliances
WOrn




COMpULE

that car

WOTT

nformation
appliances

COmputers
a5 clothing



COMPUTETS nformation COMPUTErsS

that can be appliances

o a5 clothing




we saw how the 1de

functional compu
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as of now

we have a wearable computer
right in our pockets

smartphone :







“Tf you can't get to a tool
within two seconds. your use of 1t

goes down exponentially’




ven today. smartphones
have trouble meeting that




ven today. smartphones
have trouble meeting that




/wearables can reduce
that friction

always accessible

gEEcontext aware

prediction

f g

time lag
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relevant information

relevant information
relevant times.

remained locked




relevant information

relevant information
relevant times.

remained locked




&
this 1s why wearables

matter




a
new device revolution

1s at hand
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/[programmable
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Wearable Computers are -‘devices that are

wornacarried or embedded on/in the body-are designed to

e contextually auares and augnent us in
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Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




mini-
aturisation

Wearable

Jevices

reasons for boom




Wearable Internet
f

Jevices

reasons for boom

th/[bgs




Wearaple
Jevices

areas of focus




S cntertainment

p——"— Haalth
| in pursuit of these

functions,
these devices have taken
all kinds of shapes and
form
throughout the
human body

........................ ‘ndust”a

- Lifeg’[u\e

k- ............ Dthers



S Fntertainment

¥ s HeaHh

........................ ‘ndust”a

R Lifeg’[u\e

k- ............ Uthers



Fntertainment

Health

Industrie

Lifestyle

Jthers

ooooooooooooooooooooooooooooooo




¥ digital
J[atJ[U[]S

S Fntertainment

racelets s

P | HeaHh

........................ Industrie

...........
L]

R Lifestyle

- o3 { Boces

-----------------------------------
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%- ............ Dthers
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-FOCUS AREAS |
HEALTH JR Wrlst

Run/Step/Calorle Count
Excercise/Activity Tracking

24 hour Heart Rate Monitor
Sleep Tracker

-ecoSystem




{ Dashboard Sleep

4 Today

Sleep Pattern 4 812 steps

10:31 PM

o 2 17 miles

© 1,447 calories burned

LOGGED SLEEP B GED WEIGHT
10:31 PM — 4:53 AM 150 1bs 1 21bs
5 mins awake (1x) 5h43 mi |

\r l 1,274 calories eaten

ﬁh Start a food plan

board Friends

QU
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WIRELESS : EGG

COMMUNICATION : SENSOR
OSCILLATOR :

WIRELESS
POWER
COIL

WIRELESS
ANTENNA

pHOTO TEMP E.E.C
SENSOR SENSOR SENSOR



-FORM FACTOR

-ecoSystem

.FOCUS AREAS
Lifestyle

Reminders/Information
Search Internet
Communication
Navigation

Step Count/Calorie
Sleep Tracker

Heart Rate Monitor

Entertainment

Music Player/Controls
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.FOCUS AREAS
Lifestyle

Reminders/Information
search Internet
Communication
Navigation

Face

-ecoSystem



.FOCUS AREAS H
L Entertainment. " - face/Head

\
virtual reality experiences 4‘
i

iImmersive movies

-ecoSystem r
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//NEUROSKY MINDWAVE

- TYPE

-ecoSystem

.FOCUS AREAS
Lifestyle

ntertginment

ntertainment
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Lhe =Xperience

When you exercise with Athos, you'll get a wealth of personalized data to help you get an edge
on the competition.

@ O © W b
Muscle Effort Heart Rate Balance Reps hs ) E a#

\

S

We provide you with 8  Reach your target zone Make sure you're Leave the pen and pad
score 5o you know how to get the results you pedaling, lifting, and at home. We'll keep
effectively you are want stretching evenly. track of your reps and
working out. sets for you.
|
@ . |
Cadence Form Time Tracking Activation
Keep your rhythm Stay safe and focus on  Know how much time See how both
consistent and where  the muscles that are you spent active or stretching and lifting
you want it throughout important for the results resting, in a cardio ora heavy things contribute
your workout. yOou want fat-burning zone. 1o getting the results

you want




00000 ATH = 4:21 PM X 96% W)

Session #156 1

11/ = 09-

I Fat Burn zone Set #07

High Intensity

I.Ill [I cardio zone J percent
) L\ -- . S L - Quad
Breathing Rate Heart Rate ~. Muscle Effo ._
e A

13/36 \

Rest Time . b \
!-' mh " {
o ”
' \ *48 T




MUSCLE EFFORT

Pectorals Q 80{{; | @
Shoulders <70@

Deltoids

/
/
/
/
/
/
/
i



/ crownwards Pressure
‘ _ \ (shoulders)

ermbaedded
for Bladdasrs

lrvaraicds
Fressurs

labdarmen)
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/AUTOGRAPHER

- TYPE -FOCUS AREAS

L LIfestyle \ neck/clothes

c4/] automated photographs ‘
lIfe looging

-ecoSystem



-FOCUS AREAS |

~ -FOCUS AREAS |
L Lifestyle L Fingers

Q
Reminders/Information

Communication
Gesture COntrol

-ecoSystem
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(f

he very reasons that have made wearable

computing explode, has become its weaknes
and the cause of directionless development.”




(f

uch of what is being done with wearable

devices is happening simply because
it can be done.”

——Jonald Norman——




Much of what is being done with wearable
devices is happening simply because
it can be done.”

——Jonald Norman

not catering negelectance low understanding . lack of
to core needs 0of human factors of “X" variables involved coherent vision




What is wrong ith these wearables?







“Initial development of wearable technology (those of engineering an com-
puter science) have no precedent of intimate interaction with the human
body/mind/psyche in a continuous operation, body mounted paradigm,
since these variables have not existed in prior research(mobile or desktop
devices) Ignoring these considerations is often the cause of failure of new
product.”

Lucy E. Dunne



Wearable Computers are electronic

wornacarried or embedded

\.
be contextually aware. always on-

unobtrusive -







electronic

worn carried embedded body
contextually aware always on augment

s
N




DESIGN for this type of

contextually aware always on unobtrusive

Augmentation?
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// J.C.R. LICKLIDER 1960 . “The hope is that, in not too many years, |
§ andcomputingmachines will be
: tightly, and that the resultingpartnership
S as

in a way not approached by the information-hanc
machines we know today. “

MAN COMPUTER SYMBIONIS

Summary i

Man-computer symbiosis is an expected development in cooperative interaction between men
and electronic computers. It will involve very close coupling between the human and the
electronic members of the partnership-

The main aims are:

l) to let computers facilitate formulative thinking as they now facilitate the solution
of formulated problems. and

2) to enable men and computers to cooperate in making decisions and controlling complex
situations without inflexible dependence on predetermined programs-

In the anticipated symbiotic partnership. men will set the goals. formulate the hypothe- .

ses. determine the criteria. and perform the evaluations- Computing machines will do the o

routinizable work that must be done to prepare the way for insights and decisions in tech- :

nical and scientific thinking- Preliminary analyses indicate that the symbiotic partner- .
[ ]

ship will perform intellectual operations much more effectively than man alone can perform

[}
them. Prerequisites for the achievement of the efef@céives ec@OPeFL VO 9SE0E 80000 @B W1 © © 0 00 0000000000000 00000 000"
developments in computer time sharing-. in memory components. in memory organizationa 1in o
programming languages. and in input and output equipment-. %

1l Introduction
1.1 Symbiosis

C_ ) C )

The fig tree is pollinated only by the insect Blastophaga grossorun. The larva of the in-
sect lives in the ovary of the fig tree- and there it gets its food. The tree and the insect OOOOOOOOOOOOOD
0000000000000

[ ]
[ ]
are thus heavily interdependent: the tree cannot reproduce wit bout the insecti the insect E
[ ]
and thriving partnership. This cooperative "living together in intimate association. or % QOOOOOOOOOOOOD [B]
..
o
[ ]
°

cannot eat wit bout the treei together. they constitute not only a viable but a productive

even close union. of two dissimilar organisms” is called symbiosis [Z271-

“Man-computer symbiosis is a subclass of man-machine systems. There are many man-machine QOOOOOOOOOOOD 2
systems. At present. however. there are no man-computer symbioses. The purposes of this C:) C ) (:::)
paper are to present the concept and. hopefully. to foster the development of man-computer 7
symbiosis by analyzing some problems of interaction between men and computing machinesa. ,
calling attention to applicable principles of man-machine engineering-. and pointing out *
a few gquestions to which research answers are needed- The hope is that-. in not too many h; ,/
yearsa.: human brains and computing machines will be coupled together very tightly. and that i
the resulting partnership will think as no human brain has ever thought and process data o
in a way not approached by the information-handling machines we know today-

l.Z2 Between "Mechanically Extended Man" and "Artificial Intelligence”

As a concept. man-computer symbiosis is different in an important way from what North [211]

has called “mechanically extended man-" In the man-machine systems of the past. the human

operator supplied the initiative. the direction. the integration. and the criterion- The

mechanical parts of the systems were mere extensions. first of the human arm. then of the

human eye-
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//ARTEFACTS

First of all there is the tool itself,
the physical part of the technol-
ogy, which is used by the man to

solve a particular problem.

//METHOD

Every tool has a particular way
of achieving things, getting
things done according to
a process.

// LANGUAGE

To access this tool and method-
ology, a language that required
between the tool and the hu-
man, hence enabling an
interaction between them

//ADAPTATION

the human has to adapt him-
self, physically, cognitively and
psychologically in order to learn
and use that tool,



// Comfort & Safety

Fashion and Aesthetics

/ Physical form of tool
// Physical Real Estate

//Technology Durability compatibility

//ARTEFACTS

First of all there is the tool
itself, the physical part of the
technology, which is used by
the man to solve a particular
problem.

//ADAPTATION

//METHOD

the human has to adapt him-

self, physically, cognitively and

psychologically in order to
learn and use that tool,

Every tool has a particular
way of achieving things, get-
ting things done according to

a process.

WEARABLE
COMPUTERS

// Ease of Use

// Meaningfulness
/ Cognitive Acceptance

//Society

// Relative Usefulness

//Privacy

// Prediction

// LANGUAGE

To access this tool and meth-
odology, a language that re-
quired between the tool and
the human, hence enabling an
interaction between them

/ Man Machine Dialogue

//Culture

//Demographics

// Context Awareness
// Machine Intelligence

//Engage/ment

// Un/obtrusive

// Dis/appearance



//ARTEFACTS

First of all there is the tool itself, the physi-
cal part of the technology, which is used by
the man to solve a particular problem.

/ Physical form of tool

// Comfort & Safety // Physical Real Estate
Fashion and Aesthetics
//Technology

Durability compatibility |




/ Physical form of tool

Intially the form of wearable computers was heavy, bulky, odd looking and unwelcoming. This lead to problems in cc
and safety related to obstruction in natural heat and moisture dissipation, problems in movement and flexibi
t also caused mechanical damage to the body parts over a prolonged usage




/ Physical form of tool

Lately wearable devices have shifted to take forms of regular body worn accessories, such as garments, eyeglasses, hel-
mets, bracelets, watches, hand gloves, necklaces and other jewellery, belts, socks, shoes and anything else that human kind
has been wearing as regular daily objects.



Invisibles rather than wearables:

As technology improves and wearable computing matures, it may be possible that wearable devices become smaller and
almost invisible on our bodies, hiding themselves behind our clothes or even the skin. Becoming formless, wearables will
overcome a lot of stigmas and issues people have towards accepting on body computer, thereby leading to a better and
more natural symbiosis of man and machine.
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// Physical Real Estate
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// Physical Real Estate
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are generally worn throughout the day,
hence can easily provide for longer and
g of body vitals.




// Fashion & Aesthetics

How important is something that you wear,
for your identity?
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// Fashion & Aesthetics

How much you consider the visual appeal of
the computing device when buying?




// Fashion & Aesthetics

“they have held their smartphones for atleast
an hour or more on a daily basis”



// Fashion & Aesthetics

“they have held their smartphones for atleast
an hour or more on a daily basis”



// Fashion & Aesthetics

What among these matters to you, when you
buy something to wear?

STYLE & COLOUR



// Fashion & Aesthetics

.

Every person has a different body and equally
diverse are their choices.



// Fashion & Aesthetics

The problem is that they are still designed
as products, and a lot of them are good ex-
amples of industrial design but fail badly

- assomething fashionable.




// Fashion & Aesthetics

Though they have started tending to the
fashion need, it is still a long way to go be-
yond giving people the option of just a few

colour choices.
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Do you find yoursz_elf confused,

when buying things to wear?

7T«
h2%
YES

because its difficult to find
something that they really like




// Fashion & Aesthetics

Consider a situation where you move into a café and everyone is wear -
Ing the same glass, or maybe the same glass in a few different colors,

they will find themselves uncomfortable
in that situation



// Fashion & Aesthetics

Do you wear/prefer to wear something that is not generally worn in
your environment/culture?

YES, if it doent make them
look like an alien



// Fashion & Aesthetics

UNFU.

consumer need for UHIQUGHBSS scale




// Fashion & Aesthetics

Wearable makers need to think how to design products that can cater to this individual need for style.




// Fashion & Aesthetics

To overcome this hurdle, many wearable devices are hiding them-
selves as jewelry and other fashionable accessories. While that is a
good step towards making them fashionable, a very few people ac-

tually wear one particular accessory all throughout the day.



// Fashion & Aesthetics

jogging

very few people actually wear one
irticular accessory all throughot



// Fashion & Aesthetics

What effects/influences your choice of things
you wear?

sleep jogging

party 8 0 o/o office

shopping

- Moods/Seasons

Occasion/Context



// Fashion & Aesthetics

If a device is meant to be worn 24/7 , how can it respond
to various moods, contexts and occasions? If it cannot,
then do | need to have multiple versions of the same smart
device/accessory for different occasions? Or maybe | will
just put the smart device off my body in favour of a dumb
accessory that suits more to my choice for an occasion.
How can this issue be addressed? Probably a modular sys-
tem can be used which allows swapping different parts of
the device and create a unique style for a wide array of
contexts? Or maybe the electronics/tech part becomes a
module small and light enough to be attached to regular
accessories thereby leveraging their edge in availability of
choices. Wearable smart clothing, has a lot of potential to
solve this issue. With the development of fabrics that have
conductive fibers woven with traditional ones, sensors
and electronics can be directly built into the wide array of
clothing available to choose. But such fabrics are still un-
der development and still a little uncomfortable to wear.
No doubt electronics embedded in nomral garments will
usher a new era of acceptance and use of wearable com-
puting, specially with the ease of making them available in
literaaly hundreds of choices, similar to regular garments.
This brings us to another issue, i.e. the usage and function
of garments and electronics is different.



// Daily Wearability & Durability

L
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" The way we use our clothes/ ™

accesories and electronic de- :

vices are very different in con-

text of their life cycle, cleaning :

frequency, prices, frequency of

usage, way of usage etc.
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// Daily Wearability & Durability

L
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" The way we use our clothes/ -
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accesories and electronic de-
vices are very different in con- ieeeeeeeee
. text of their life cycle, cleaning :
. frequency, prices, frequency of
*. usage, way of usage etc.
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// Daily Wearability & Durability

" When these electronic devices become a ™.

part of our clothes and footwear, how will
the dynamics change? What happens to
the electronics embedded when a certain
clothing becomes old/outdated/wears off
? The price of the music player gets justi-
fied for a usage over several years (coming
with a 1 year warranty too), how does the

_ price point of electronic garments hold up,
~., which one might wear for just one season?



// Daily Wearability & Durability

Wearable technology has still to figure out these issues, and

find a common ground, a common set of usage pattern for

both worlds. Modularity might provide a solution where de-
ices can be attached or removed from the clothings/a

Afll+44 UrNuU rierice



//Technology

Battery Low

UL

81

O

tions. Technolo- Battery life is the Achiles heel of wearable devices A lot of sensor technolog
lide in dai- most of them dont last more than a day, which is a huge real health conditi
. problem considering the fact device is supposed to be worn rate tracker is fo
all the time. Simila



// METHOD+

// LANGUAGE

// Prediction
// Context Awareness

// Machine Intelligence

/ Man Machine Dialogue

// Un/obtrusive // Dis/appearance




Man Machine Dialogue




Man Machine Dialogue
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Man Machine Dialogue

Fnvironment




Man Machine Dialogue

wearable computing
can happen
o anywhere,
- o in any posture,
2 ix at anytime
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Man Machine Dialogue

// Touchscreens @ Output/ Inputis

With the dawn of touchscreen enabled smartphones,
the input and output device converged into a sin-
gle slab. Smartphones didn’t become a success until
touchscreens became available, easy and precise for'-.
interacting in a limited space.

But even touchscreens fail to be practical for the wear-
able devices. the problem with toucschreen as inter-
face devices are many, primarily they require all the
attention of the user to them, leaving no room for oth-
er activity to happen. Becuase of the limited size of
screens and fingers that operate on them, they cannot
be successfully incorporated for Wearables devices
which are small and tiny .

Still contempoary wearables are using these older in-
teraction paradigms, leading to a dissapointing, limit-
ed and stale experience.



Man Machine Dialogue

|
//Everything at Once



Man Machine Dialogue




Man Machine Dialogue
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UPERATIONAL
CONSTANCY

PREDICTION

COMPUTING AS SECONDARY TASK

MACHINE INTELLIGENCE NCACEMENT |
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Man Machine Dialogue




Man Machine Dialogue
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- Man Machine Dialogue
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Man Machine Dialogue
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The man and machines become one, and part of a singular sys-
tem, and in order to achieve the perfect symbiosis, the interac-
tion between the two needs to be natural, and with least possible
friction and confusion.

Wearables cannot afford to use older ways of communicating
with computers. Wearable cannot depend on just one mode of
communication method. Humans use multiple ways to interact
with each other, and communicate using more than one modes
to do so.

Human Interactions are multi modal, we can be talking, gestur-
ing, looking and drawing at the same time to communicate some
idea to a friend. We might be engaging in all five senses while
exchanging ideas and thoughts with each other.

This is the basis of natural interaction, and wearable computers
need to understand and respond , enable and support this multi
modal way of communicating. Wearable devices have the pos-
sibility of stimulating and talking to all our senses because they
are placed on our bodies, and that should help wearable makers
to grow beyond the screen which is extrememly dependant on
just one sense, i.e. of vision. Other senses as input and output
devices should be utilised.



//ADAPTATION

the human has to adapt himself, physically,

cognitively and psychologically in order to

learn and use that tool, in order to acheive
the solution.

/ Cognitive Acceptance

// Ease of Use // Relative Usefulness
//Privacy Society & Cultural Influence
//Insightful Mening

Demogrpahics




/ Cognitive Acceptance

//Person

Hesitation]

relative use I
ease of use l




Technology

//RELATIVE
ADVANTAGE

// COMPATIBILITY




= i+ Dashboard i Heart Rate

THIS WEEK

LAST WEEK

o 549 miles

6 2,258 calories burned
' 48 floors

+ 78 very active minutes

&
%‘ Track your exercise

"A month with a fitness tracker revealed a simple truth, | actually do not need it.
tracking my calories and heart rate, but what do | do about it? It tells me | sle
sleep, it tells me the calories burned and kms walked, but all this info

an idea about. Yes the tracker quantifies this information i

achieve a goal thereby making me feel good about self




A tiny touch screen is
used for interactions
with the device

Turn right on
. Oxford St r’
. in50m

oto 360 —————————————— Aweekwith Motorola 360 smartwatch did help me in reducing the number of ti
and the watch acted as a better way of following through my schedule a
times | had to end up taking the phone out, after fiddling with the
a certain task (e.g. finding location on maps or replying to a me:
should just use the watch or take my phone out for a
a mixed experience and eventually | didn’




/' Two Days with Google
Glass

‘1 Mahatma Gandhi Road

250 ft

Google’s Glass is another device that tries to repeat the functions of a phone
in order to make them available for instant consumption reducing the lag of
taking the phone out, typing the password hundred times a day. Having criti-
cal information right in your visual field is definitely welcome, but the point is
what defines critical information? The experience of navigating through real
world guided by maps is seamless & fabulous on Glass,



. Your Notifications

® Rahul Just Checked in At Hokey Pokey

® Rohan is feeling happy with Astha and Pri-
tam

® Ravi Uploaded an image on Instagram

but a constant array of notifications of Facebook statuses
my friend is having for lunch, is not. Once in a while | dc
sage or call that | was waiting for, but there is a lot

where google Glass fails. It depends heavi

useful. 3




Appcessories

Wearables have to stop trying to become accessory to smart
phones

Wearables have to stop becoming phone repeaters, and if they
do they have to be really useful.




Unnecessary Devices

Why wear a device to monitor your sleep?, when your sensor
enabled pillow/mattress can do it. Why wear a device to cor-
rect your posture when the chair you sit upon can track it and
correct it. Why use a fitness tracker when my smartphone can
pretty much do it?

Wearable devices need to find specialised areas and scer
os which require the object to be worn on the body in o
function, and not unnecessarily burden the body.




Self
Actualisation

morality, creativity, sponta-
neity, acceptance, experi-
ence, inner potential

Self Esteem

confidence, achievement, respect of others,
the need to be a unique individual

Safety & Security

health, employment, property, family and social stability

Physiological

breathing, food, water, shelter, clothing, sleep

Abraham Marslow laid out the extent of human needs in an hierarchal or-

der, in his theory of human motivation. It is interesting to look at this hier-

archy to understand how humans give importance to different needs. The
rlsows pyramid places physiological needs at the bottom indi |
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health .

physiological need Why fitness wearables

safety & security fail then?

Fitness trackers seem to cater to the need of health safety and even the physio-
logical needs, both of them being the basic needs but still have not managed to
capture the imagination of people. Is there something else that is causing fitness
trackers to fail? On a careful observation it is revealed that though fitness trackers
have the potential to cater to deeper needs, their under explored capability has
aused them to become accessories rather than important devices. The reason is

these trackers are not providing the users with meaningful informatior

—ar
b




To make this data make more sense
and cater to deeper need of health
sdfety, there needs to be another lay-
er to this system, i.e. the action taking
layer. “This is the information present-
ed in a context, in such a way where it
. would be obvious and intuitive which
gt - actions to take as a result of seeing
. the information”

“This is the information presented in a
context, in such a way where it would
be obvious and intuitive which ac-
tions to take as a result of seeing the
information”

Melanie swan



2 pattern pattern
" three four

With wearables it is possible to get
thousands and possibly millions of
tinuously for days and months,whi
recorded and used to find pattern:
patters can be anaylsed by doctc
tists/psychologists to understa
health condiotions, habits & I
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All this data has to make such sense, to tell personalized stories to indi-
viduals, to researchers, about themselves, their health, their state of be-
ing, their towns state of being. This is possible by understanding this data,
finding patterns through algorithms, research and observation. Based on
this layer, the devices can help in predicting the future health condition
based on current habits and body condition. This will help in preventing
diseases before they occur.

“Owners of wearable technology, like the upcoming Apple Watch or Mi-
crosoft Band, are the most vital part of the product ecosystem because
they generate valuable information each time they wear their devices.
Yet they also pay for the privilege. Brands should rethink their value prop-
osition, make wearable devices free, and monetize the data, or risk losing
out on the possibility of mass-market adoption.”




Another approach, for wearable devices is
to create products for usage and needs of
a specific set of users and not for masses in
general.



Catering to a specific set of users with a
specific set of needs.This overcomes a lot of issues like
fashion, all day wear and other things that stop people

from accepting wearables



TN [/ Social & Cultural Acceptance

“The mountingof adevicedirectly onto the
body, in a constant-wear paradigm, nec-
essarily includes the visual appearance
of the device in the individual’s displayed
identity. Because of this, technological in-
novation in the form of body-worn devic-
es must adhere to the methods and pace
of social assimilation of other body-worn
articles, such as apparel and accessories.”
Lucy E. Dunne




What influences your behaviour and choices?

Friends, Family,
and Social circle




Will you wear something that is considered ‘uncool’ & is
our culture or accepted by people around







Google Glass is banned
on these premises




Have you taken pictures of somebody unknown on your ¢

without their information?

©e0

5, part of job




Do you feel uncomfortable with cellphones if you are recort
way (picture/video/audio)?

48%

NO, but

Yes, even if hate being ~ idont care
only if they they are told recorded at
......................... are told and and have a”’ In "[1)%

agree to it. agreed upon form.



Maybe it’s still too early for such advanced technological addi-

: tions to our bodies, and removing just the camera from the device

L T wauld have made it more acceptable or maybe its just a matter of
time to adapt to them. A lot of technologies that were once con-
sidered odd were accepted by the society gradually.
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Understanding problems plaguing wearable devices today, fol-
lowing observations and directions can be utilised for develop-
ment of wearable computing devices :

// Ultimately, invisibles rather than wearables will cause mass ac-
ceptance of such products, by overcoming various stigmas that
come up when a device becomes a visible addition to the bodly.

// Till then, Wearables need to disguise as daily wear accessories
and must consider the fashion aspect, giving choices of colour,
style and sizes.

// Modularity of device and clothing will help in allowing more
choices with the same tech.

//Body has a limited space , wearable devices should not cater to
just a few parts of the body. They need not compete but supple-
ment each other. Selection of alternative suitable position son a
body for better and easier performance should be considered.

// Durability , Price and Life Cycle of products that become a part
of smart clothing should be considered

//Technology still needs to overcome a lot of factors, battery ca-
pacity needs to be improved and so are the alternative technolo-
gies for interfacing with wearable devices.

//Wearable devices need to stop using older computing interface
paradigms such as touch screens. They need to enable Multi Mod-
al, multi sensory interaction, with the device. The interactions
have to be minimal, devices have to become context aware, tak-
ing attention when user wants to or it is deemed ipmortant

//Alternative interaction methods using sense of touch, audio,
smell and direct brain elecrical activity (Brain Computer Inter-
faces) should be developed and utilised.

//Devices should communicate to each other and able to under-
stand and colloborate with each other in order to reduce repeti-
tion of functions and also to create a more aware and repsonisve
environment of use for the user.

//Wearables should stop becoming Phone Repeaters, if they had
to do so, they should make the functionality so that there is no
confusion of use between phone and the device, and there is per-
ceptible advantage over the phones.

//Wearable devices gather a lot of data but doesnt make any sense
of that data. This data should be put to pattern recognition and
anamoly detection algorithms to discover interesting and mean-
ingful insights which cause the user to take an Action.

//Everybody has unique charateristics and their preferences,
needs and wishes which might make it really difficult to create
onedevice that suits all. That may be possible probably only when
technology matures and becomes invisible inside our clothes and
skin completely. It is useful to think of specific users and target
thier specialised needs. Give these users a huge relative advan-
tage over existing tools and methods and the wearable products
will see success.

//Due to the wide variety of culture and social norms, wearble
devices should try to create designs that are repsonsive to these
two factors. It is important to consider what kind of a social mes-
sage is conveyed when one starts wearing a particular device,
One product for people all around the world wont work, and be-
fore targetting the users, their social and cultural stigmas about
clothing and technology needs to be understood.

// Wearable devices need to find specialised areas and scenarios
which require the object to be worn on the body in order to func-
tion, and not unnecessarily burden the body.






AIMS

to experiment with an idea about a
product which embodies the insights
from the research.

The idea should be demonstrated to
a few users to guage their interest
and feasability of the product.
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What could be the
most amazing use of
the wearables?

Learning new things

Access to instant information

Doing thing on the move
Augmented reality
Checking health status
Virtual Reality

Hands free operation



shoes that change according to the ground.
Becomes likeatrekking shoe,floateror arock
climbing shoe or slippers when required.”

i would like to wear a t shirt that changes its
graphics to my own or selectable illustrations

a solar cell bag or clothes
which can charge gadgets on
the move

names

a portable xray/ mri scanner

something that helps me in my creativity

02

Have you ever thought of a
certain tool/object that you-
wished/wanted you could
have possibly carried with
you all the time?

Or worn it?

| wish | could carry a device which captures
as | draw in my mind and then save it...

something which can capture my thoughts,
ideas and colours and wildest of imagina-
tion, before it fades away from my limited
accessible memory

“‘Something that gives me real time data of
health and nutrition”

a portable piano

a screen that pops up anywhere so | can
watch things or play games anywhere and it
has to orient itself to my eyes, so that even
when | lie down on bed | can enjoy watching

my camera with all the lenses

a device which can keep me
scented all day

a device that can help me remember



/A Journey to Memory Loss & Music

“just a few moments ago, | was
humming a new tune while feel-
ing the air passing through my
hairs and body (he was standing
at the train gate and now | have
lost it, it was so good but | cannot
just remember it, | wish | was at
my piano” .




Can i make music anywhere?

Can i never miss a tune that
comes to my head?

Can i perform music any-
where?




Problem/Need Experiment Brief

Every one resonated with
the problem of losing a lot of
amazing tunes that they have
in their head while walking,
travelling etc unable to ac-
cess the instrument

Envisioning a wearable device

©000000000000000000000000 0. ©0000000000000000000 0000000000000 00000000 00000 which allows to create music

| | | | | | from the vicinity of the body,

i.e. through hands, anywhere
and anytime.

e



Concept Development
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Design | Components

fabric sheet

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

holds and protects electronic strip

Memory, Processor & Sensors

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

printed as a stretchable sheet

fabric sheet

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

holds electronics and provides contact

Slots for fitting of electronic strip

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Battery

00000000000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000 R0\N0C000000000000000000000000000000000000000000000000000000000000

Bone Conduction Motor

000000000000000000000000000000000000000000000000000000000000000000000000000




(@ R XY X YRR . Make mUSIC

learn playing

Jamming Co-ordination

Sharing/Colloborating

Teaching playing




Basic VGestures

All fingers closed is the One finger open, all Two fingers open, all three fingers open ac- four fingers open ac- at base menu, it acti-
device base menu. Do- others closed is the others closed acti- tivates jamming tivates live sharing/ vates the making mu-
ing this activates it, or command for vates learning mu- session teaching mode. sic function. If already
if already playing,goes accessing the stored sic function, the last recording, doing this

again will allow you to

to base position to sounds synced song will run in
restart afresh.

take commands tutorial mode



make music anywhere

Brushing

— —




make | music

Clench your hands to go to the base menu Open all the fingers flat (5 fingers) which start playing the music and it will start Clench your hands again when you are done
and then make the choice. registers as making music command. recording recording the tune and the device will save it
automatically.
@ ccccccccccrctcncncncncececececcccee e e cececec0c0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 >

With a companion app you can browse through
the compositions, play them, edit them, delete
them etc.

Next time you hold the phone with gloves on,
the nfc will allow the devices to get n sync auto-
matically and all the songs will be transferred to
the phone.







learn kmusic

Sync the song/tune to be learned and sync it with base menu/ selecting second funci- use this to restart base menu/hold for 3
the device. All the midi notes are transformed into device activation ton i.e. learning music practising the tune seconds to turn off the
key and finger combinations. afresh device. (all vibratons

indicate that)



jam

CO-ORDINATION

the devices sync to the same
melody, and gives a metro-
nome timer through bone con-
duction which tells how much
time is left to your turn.




@ cccccccccrcicctcectcnccccecectecrtecrteceecec e cet e ee 000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 )
The song /composition to be jammed is synced All the members who are going to jam, hold their hands, to members do this gesture base menu/hold for 3
with the glove, by one member. Each jammers’ sync the song and start jamming the session together. as a way to show everything seconds to turn off the
part is designated and tagged with proper timing is ready and good to go, device. (all vibratons
information. when the last member has indicate that)

done this gesture, jamming
starts



Through Borders

a teacher at one end plays the
musical tone, the same tone
is synced to the other device,

and the learner feels the vibra-
tions in the same fingers that

the teacher is playing.




learn kmusic

The connection between two users is achieved
through smartphone.

the teacher end

base menu/
device activation

the student end

base menu/
device activation

four fingers to start
live, real time sharing
mode

the student does this

gesture to send a alert

to the teacher that its
ready

use this to restart base menu/hold for 3
practising the tune seconds to turn off the
afresh device. (all vibratons
indicate that)

the teacher controls
the refreshing and
other things



learn kmusic

The connection between two users is achieved the device records all the keystrokes and your playing data, based on

through smartphone. which it can show you where are your weak points while playing, by anal-
ysisng hours and days of playing data, patterns may be detected which
can tell your weaknesss and stregths during playing.



prototypeldevelpoment
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Ram Prasad Sedouram Zash Ansari Joshua Mathew Akshay Murthy
Semi-Professional Musician Hobbyist Guitarist and Keyboard Multi Instrument hobbyist Professional Musician
Prefers Keyboard player Prefers Guitar Prefers Keyboard

https://soundcloud.com/ramprasad-sedouram https://soundcloud.com/amtracks



Users

A survey

useful is this device than Which of the following function
are using right now? about the device?

% 1

Making music anywhere

Learning to play piano

/9%
%

Jamming is so easy

real time sharing & teaching

Would you like to buy it? Do you think wearing this device will make

o

0 0%

Yes, in summers 0%

ves



Users A survey

to 10 rate the ease of use: What are your comments abou

“how i wish, how i wish, this glove was there...

inumerous times when i lost my hair... |
over tunes that were forever lost in air....” ,

Akshay Murthy

“i would gift this to my brother, i have always wanted to
teach him piano all by myself, but being always in differ-
ent cities it has been difficult. Now with this glove i car
do that in a human way, a lot more connected way.”

Hamza A

70 The idea is wonderful, and i have never seer y

plementation of musical glove, it will be it

- see how it develops in reality, on papet
esting, if it works well, i am sold

uch price would you like to pay for it?

2000-3000 rs
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