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What is wearable technology?

• Wearable technology, (wearables, fashionable technology, wearable 

devices, or fashion electronics) are clothing and accessories incorporating 

computer and advanced electronic technologies. The designs often 

incorporate practical functions and features.

• Wearable devices such as activity trackers are a good example of the 

‘Internet of Things’, since they are part of the network of physical objects 

or "things" embedded with electronics, software, sensors and connectivity 

to enable objects to exchange data with a manufacturer, operator and/or 

other connected devices, without requiring human intervention.







ubiquitous computing

• Wearable technology is related to both ubiquitous computing and the 

history and development of wearable computers. Wearables make 

technology pervasive by interweaving it into daily life. 

• Through the history and development of wearable computing, pioneers 

have attempted to enhance or extend the functionality of clothing, or to 

create wearables as accessories able to provide users with 

sourveillance—the recording of an activity typically by way of small 

wearable or portable personal technologies. Tracking information like 

movement, steps and heart rate are all part of the quantified self 

movement a new segment is emerging with connected sport, where 

people track the metrics performance of their sport session.











• One early piece of widely adopted wearable technology was the 

calculator watch, introduced in the 1980s. In 2008, Ilya Fridman

incorporated a hidden Bluetooth microphone into a pair of earrings. 

Around the same time, the Spy Tie appeared, a "stylish neck tie with a 

hidden color camera".



• Twitter users could create a "Pocket Tweet" by cutting a hole in their 

shirt or jacket pocket and then using a mobile phone screen to display a 

Twitter text bubble, in one example of do-it-yourself wearable tech that 

was part of an art exhibit for the Wearable Technology AIR project in 

spring 2009. 

















Overall System Block Diagram :
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Input Device

speech recognizer 

keyboard alternatives (special purpose keyboards) 

mouse alternatives including trackballs, joysticks 

tab alternatives including buttons, dial 

eye trackers 

head trackers 

pen 

gesturing 

bar code reader 

video capture devices, microphones, GPS locators

other exotic devices such as skin sensors 



Wireless Finger Ring

 Detection of finger-tip typing

 Wireless Link

 Block Diagrams

 Chording METHOD





Output Device

head mounted displays (HMDs)
flat panels, text to speech
tactile output
non speech auditory output
paper and olfactory output (scent)



Output Device

Augmented Reality

Typical Augmented Reality System
Display Technologies in Augmented Reality



Google glass

Google-Glasses-Project[www.savevid.com].flv
Google-Glasses-Project[www.savevid.com].flv






Augmented Reality (AR)

• Augmented reality (AR) is a live, direct or indirect, view of a 
physical, real-world environment whose elements are 
augmented by computer-generated sensory input such as 
sound, video, graphics or GPS data. 

• While virtual reality replaces the real world with a simulated 
one, augmentation is conventionally in real-time and in 
semantic context with environmental elements. 

• In 1989, Jaron Lanier coins the phrase Virtual Reality and 
creates the first commercial business around virtual worlds.

• The term "'Augmented Reality'" is believed to be attributed 
to Tom Caudell, a former Boeing researcher in 1990. 



Tom Caudell
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Wearable Computer Networking

General requirements

 Short-ranged
 Simple in design
 Low power consumption
 Self-configuration
 Restricted to the user
 Security

Security requirements

 Privacy
 Data Confidentiality
 Data integrity
 Access Control
 Availability
 Source Authentication



























The elements of wearable device











Dead reckoning

• In navigation, dead reckoning or dead-reckoning is the process of 
calculating one's current position by using a previously determined 
position, or fix, and advancing that position based upon known or 
estimated speeds over elapsed time and course. The corresponding term 
in biology, used to describe the processes by which animals update their 
estimates of position or heading, is path integration. 

• Drift is the angle between the heading of the airplane and the desired 
track. A is the last known position (fix, usually shown with a circle). B is 
the air position (usually shown with a plus sign). C is the DR position 
(usually shown with a triangle).

• Dead reckoning is subject to cumulative errors. Advances in navigational 
aids that give accurate information on position, in particular satellite 
navigation using the Global Positioning System, have made simple dead 
reckoning by humans obsolete for most purposes. However, inertial 
navigation systems, which provide very accurate directional information, 
use dead reckoning and are very widely applied.





Piezoelectric sensor

• Piezoelectricity is the electric charge that accumulates in certain solid 
materials (such as crystals, certain ceramics, and biological matter such 
as bone, DNA and various proteins) in response to applied mechanical 
stress. 

• The piezoelectric effect is understood as the linear electromechanical 
interaction between the mechanical and the electrical state in crystalline 
materials with no inversion symmetry. 

• The piezoelectric effect is a reversible process in that materials 
exhibiting the direct piezoelectric effect (the internal generation of 
electrical charge resulting from an applied mechanical force) also exhibit 
the reverse piezoelectric effect (the internal generation of a mechanical 
strain resulting from an applied electrical field).









Portable EEG measurement device



Smart phone apps using EEG signals







Dry electrodes



























Gyroscope or gyro sensors

• A gyro sensor, angular rate sensor or 
angular velocity sensor is a device 
that can sense angular velocity. 

• Gyro sensors can sense rotational 
motion and changes in orientation 
and therefore augment motion. 

• Vibration gyro sensors can sense 
angular velocity due to the Coriolis
force which is applied to a vibrating 
element. 

• This motion produces a potential 
difference from which angular 
velocity is sensed. 

• The angular velocity is converted 
into an electrical signal output.





























































Wearable Computer Networking

BlueTooth Security>>Security  Architecture



>>Wearable Computer Networking

BlueTooth Security>>Key Management

E2
E2

E3 E3

Link Key Link Key

Encryption Key Encryption Key

Encryption and Key Control

Authentication

Encryption

PIN PIN



>>Wearable Computer Networking

BlueTooth Security>>Authentication

Challenge-response for symmetric key system

SRES = E(key, IDB, RAND)

Checks:SRES’ = SRES

Verifier

(User A)

SRES’ = E(key, IDB, RAND)

Verifier

(User B)

SRES

RAND



Wearable Computing & Ubiquitous Computing

 Properties and Problems with Ubiquitous 
Computing

 Privacy issues

 Difficulty with personalized information:

 Properties and Problem with Wearable 
Computing

 Localized information:

 Localized control

 Resource management:

 The Combination-Hive and Locust Swarm

 A General Scenario



Wearable Computing & Ubiquitous Computing

 Properties and Problems with Ubiquitous Computing

 Privacy issues

 Difficulty with personalized information:

I am Tom !

Oh, it’s Tom
Let me check 
my databse

Oh, it’s Tom
Let me check 
my databse

Tom:

Age: 25

Favorite  Song:

My heart will go on

Tom:

Age: 25

Email: 
Tt@yahoo.com

OK, let me check
his email OK, I will play

this song

Hi all, I am Mike,
your new Boss

My god, a new man!
I have to update

my database!

Me Too!
It’s really 

troublesome!



Wearable Computing & Ubiquitous Computing

Properties and Problem with Wearable Computing

I am Tom !

Tom:

Age: 25

Favorite  Song:

My heart will go on

Email: Tt@yahoo.com

OK, let me check
his email

OK, I will play
this song



Wearable Computing & Ubiquitous Computing

Properties and Problem with Wearable Computing

 1.  Localized information: 

 2. Localized control

I am Tom !

Device Table:

--------------------

1.Computer

2.Recorder

3.Printer

A New device! 
It should be 

added to my DB.

Device Table:

--------------------

1.Computer

2.Recorder

Where is the 
printer’s driver?

should I 
install it?



Wearable Computing & Ubiquitous Computing

Properties and Problem with Wearable Computing

 Resource management:

Oh my,
What should I do?

I am Tom !

Hi all, I am Mike

Tom:

Age: 25

Favorite  Song:

My heart will go on

Email: Tt@yahoo.com

Mike:

Age: 30

Favorite  Song:

Salvage Garden

Email: Mm@yahoo.com



Wearable Computing & Ubiquitous Computing

The Combination-Hive and Locust Swarm

Why Hive?

 Agents are Autonomous

 Agents are proactive

 Agents can interact

 Agents can be mobile

What is Locust Swarm?



Wearable Computing & Ubiquitous Computing

Reaping the best of both worlds





Memory aid system for Alzheimer’s disease



‘My history’ glasses


