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ANNOUNCEMENTS
What Section will you Attend? 

Due Next Thur– Reading Response 

Due 10 Sept (before class) – DESIGN 01 

Due 11 Sept (Fri) – PROG 01 



Design
Prototype

Evaluate



THE DESIGN PROCESS [KOBERG & BAGNALL]

Design Process

1. Acceptance

2. Analysis

3. Definition

4. Ideation5. Idea selection

6. Implementation

7. Evaluation



WEARABLE COMPUTING



FIRST WEARABLE COMPUTER?



FIRST WEARABLE COMPUTER?



FIRST WEARABLE COMPUTER?



Alberto Santos-Dumont



Alberto Santos-Dumont





1961 Edward Thorp 
Claude Shannon



1961 Edward Thorp 
Claude Shannon



1970 Eudaemons



Electric Dress 
Atsuko Tanaka 
1956



Electric Dress 
Atsuko Tanaka 
1956



Vannevar Bush, 1945



The camera hound of the future wears on his 
forehead a lump a little larger than a walnut. […] 
The lens is of universal focus […]. There is a built-
in photocell […] which automatically adjusts 
exposure for a wide range of illumination.[…] The 
cord which trips its shutter may reach down a 
man's sleeve within easy reach of his fingers. A 
quick squeeze, and the picture is taken.

Vannevar Bush, 1945



Sword of Damocles 
Ivan Sutherland  
with Bob Sproull 
ARPA 
1968









http://gawker.com/5667202/11-things-from-back-to-the-future-ii-that-actually-came-true-and-3-that-havent-yet

http://gawker.com/5667202/11-things-from-back-to-the-future-ii-that-actually-came-true-and-3-that-havent-yet


Jurassic Park





VuMan 1 
CMU 
1991



any information that can be used to characterize the situation of an entity - Anind Dey

CONTEXT AWARE COMPUTING



Olivetti Active 
Badge 
1990



Olivetti Active 
Badge 
1990



Olivetti Active 
Badge 
1990 



Ubiquitous Computing  
Mark Weiser 1991



Pads 

Tabs 

Boards 

1991



Wearable Computing 
MIT 1993





WEARABLE CHARACTERISTICS 
•Portable while remaining operational, thereby allowing a user 

to move and still operate the device. 
•Allow for hands free use and allow for non-obstructive access. 
•Integrate sensors such as wireless communications, cameras, 

GPS, microphones and accelerometers as input devices to 
provide information about the close environment. 

•Communicate information to the user in a proactive way, thus 
conveying information to the user even when not being 
actively used. An example would be alerting the user when a 
new email has arrived 

•Always being on and continuously receiving information about 
the surrounding environment.

Brad Rhodes (1997)



1980 -



Google Glass 2013



Google Glass 2013





housearrestbracelet.com

http://housearrestbracelet.com




UCSF BioDesign, Roy Lab
Smart Retainer 
Dynamic Compressor for Pectus Carinatum 





skin and epidural computing



clothing 

rings 

e-textiles 

patches 

fingernails

epidermis electronics

SKINTILLATES
Joanne Lo

cosmetic computing



NEO-WEARABLES
Joanne Lo



PROJECT JACQUARD
Google ATAP



Third Ear, Stelarc, 2008



Hugh Herr, MIT Media Lab



Photo by SparkFun, Maker Faire 2014



EyeWriter



Hövding



EVOLUTION OF SMART WATCHES



Pulsar P1 
by Hamilton1972



Casio C-80 
1980



Pulsar NL C01 
by Seiko 1982

24 bytes RAM



Pulsar P1 
by Hamilton1972

Seiko Data 2000 
from 1983



Seiko RC-1000 
1984

2 KB RAM



Casio TC-600-1 
1984



Casio AT-550-7 
1984



Casio AT-550-7 
1984



Casio AT-550-7 
1984



Seiko Receptor 
1990



OnHand PC 
1998

128 KB RAM 
16 bit CPU 

102x64 mono screen 
Apps in C



IBM + Citizen Linux 
Smartwtch , 2002



Microsoft SPOT 
Watch 
2004



Samsung S9110 
Watch Phone, 2009



Apple iPod Nano  
2011



Motorola’s 
Motoactv, 2011 





Pebble, 2013

ARM Cortex-M3 
Pebble OS (FreeRTOS) 
Processing on watch

e-Ink 144x168 pixels 
vibrating motor 
magnetometer 
ambient light 
accelerometer 



Samsung Galaxy Gear, 2013

800 MHz CPU 
320 x 320 pixel square touchsceen 
1.9 MPixel camera 
4 GB memory 
512 MB RAM

accelerometer 
gyroscope 
BLE 
Phone calls



Android Wear, 2014

a version of Google's Android 
operating system designed for 
smartwatches and other wearables

http://en.wikipedia.org/wiki/Smartwatch
http://en.wikipedia.org/wiki/Wearable_computer


Asus ZenWatch, 3 Sep 2014



Apple Watch 2015







Connexus  
eric paulos (2002)









Real%Touch,%Apple%2015



OPPORTUNITIES
•Experience of retrieving information was the key principle driving 

information access through a device 
•User experience was affected by how users could control their 

personal flow of information 
•Sensor data based on user context and information accessibility 
•Smartwatches that satisfy user requirements most adequately will 

survive 
•Smartwatch interface has been predicted to replace the smart 

phone for simple tasks (i.e. viewing short text and accessing 
sensory data) 

•UI with watch involving flexible input and rapid text entry are vital



SMARTWATCH APPLICATIONS
•notifications for emails, calls, text messages & social media 

activity 

•stock prices 

•activity tracking (movement, sleep, estimates of calories 
burned) 

•remote controls for smartphones, cameras & home appliances 

•turn-by-turn directions (using the GPS receiver in a 
smartphone or tablet) 

•display of RSS and JSON feeds 

•custom watch faces



SMARTWATCH APPLICATIONS
•cycling app to measure speed, distance & pace through 

GPS 

•golf rangefinder app supporting more than 25,000 courses 

•IFTTT integration for notifications 

•listen to music 

•To do lists (groceries, errands, etc.) 

•Calendars and appointments 

•Health 

•…….



SMARTWATCH UI INSIGHTS
•flick on 
•talk to watch 
•interface with phone lock 
•touch gestures and shortcuts 
•new on body sensing 
•emergency contact 
•messages





SMARTWATCH CHALLENGES
•screen size, shape, and legibility 
•power 
•connectivity 
•context awareness 
•sensing 
•I/O     O=haptic, aural, vibration, shape… 
•familiar interfaces or novel interaction models 
•social acceptance



1.56” 320x290 at 205 ppi Display 

Mic + Speech Recognition via Google Voice 

Backlight 

TI OMAP 3 Processor with 4GB storage 

BLE with Android Phone (4.3 or higher really 5.0) 

Pedometer 

Optical heart rate 

Single Physical Button 

Vibration Motor 

Wireless Charging

Moto 360


