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Evaluation of CHI Madness

• How many people in this room 

decided to see my work after 

seeing the CHI madness?



Single Question:

Will Intra-body signaling be useful 

in future of ubiquitous computing? 

Excuse me, sir.

What is intra-body signaling?



Audience Quiz:

• How many people in this room 

ever heard intra-body signaling or 

something like it?



Intra-body Signaling Simplified

TX

Skin

RX



Previous studies

• MIT, IBM Zimmerman

• Sony 

• Washington Univ

• Tokyo University

• NTT DoCoMo

• It’s 10 year old technology



Previous studies

•ElectAura-Net
by NTT (2003)
•High data rate 
(10Mbps) 
•High Power  2.7W
•Using Electro Optic 
Probe
•Using 10Mbps 
baseband signal

Intrabody RTX
•Funded by Microsoft 
•Moderate data rate 
(38.4 kbps) 
•Low power 
•Test under various 
environment
•FSK using 180 and 
140 kHz

•Intrabody RTX
Funded by Honda 
•Low data rate (9600bps) 
•Low power 
•Experimented 
determined optimal 
frequency 10 MHz

Wearable Key
•Funded by Sony 
•Low data rate (9600bps)
•FSK using 10 and 14Mhz



Wow! 

However what is the use of intra-

body signaling, when there is 

wireless communication in 

common?







Is the wireless 

communication perfect?



Wireless Communication

• Bluetooth Photo Printing requires user 

to do the following things

– Scan 

– Connect 

– File Select 

– Print 

– Disconnect 

• With simple input interface of portable 

device, this can be the tough job.

• User have to learn. 



Bluetooth Presetting cannot 

solve the problem

?



Ubiquitous Computing

• The number of device waiting to 

serve in a given space is 

increasing as the ubiquitous 

computing of future arise. 

• The user have to learn a lot more.

– This can be problem

– Currently there is 18 ways for 

printing a picture with camera and 

printer.



Why?

Why a lot of user manipulation 

and learning is required?



Context

• Definition

– any information that can be used to 

characterize the circumstances of an 

entity, which can be a person, a 

place, or an object that is considered 

relevant to the interaction between a 

user and an application including the 

user himself/herself and the 

applications themselves



Context in this situation

• Identity of the user, i.e., 

authorization of the user to use 

the printer

• Selection of devices, e.g., printer 

and PDA

• Selection of the service, i.e., 

printing

• Data of interest, i.e., specific 

photo file to be printed



Redemption

Context Awareness Computing

• The applications do the right thing 

at the right time for users without 

their direct manipulation



How can the computer know 

what does user want?

- Key Question in Ubiquitous Computing



Touch



Touch?

• Uncomfortable 

– We invented Remote Controller to avoid it.

• Intuitive 

– Touching is familiar sign of interest.

– Touching can provide Context. 

• Lots of paper including CHI2006



Touch in previous studies

SyncTap: Rekimoto et al. 



Key Idea

• The user can print the photo he was seeing in 

the camera by just touching the printer while 

holding the camera.

• Touch and Play (TAP)



Demo



Ubiquitous World with Bluetooth

• TASK: Print the pictures with mobile phone and printer

Seq Action Time

1 Scan 5

2 Connect 2

3 Select 3

5 Print 2

4
Disconn

ect
1

http://image.gmarket.co.kr/goods_image2/middle_img/16/100985016.jpg


Ubiquitous World with TAP

• TASK: Print the pictures with mobile phone and printer

Seq Action Time

1 Select 3

2 Touch 2

Does not count in the cognitive
View point of user

http://image.gmarket.co.kr/goods_image2/middle_img/16/100985016.jpg


Intuitiveness

OverHead

From HCI Introduction Lecture Without Permission. Sorry, Sir!



Conceptual Model

• Bluetooth

– Transfer the data from one device to 

another device using wireless 

communication network

• TAP

– Evoke most likely service by 

touching 



Functional Decomposition

• Bluetooth

– Scan

– Select

– Connect

– Select Data

– Select Service

– Disconnect

• TAP

– Select Data

– Find the most 

likeable Device

– Evoke



Command Syntax

• Bluetooth 

– Has to be learned

• TAP

– Select Data -> Usually already done

– Find the most likeably device -> very 

easy to learn

– Evoke the service -> very easy to 

learn



Action Language

• Bluetooth

– Lots of key typing

• TAP

– Touch -> Always Same!



Context Aware Matrix

PC TV Printer Camera Mobile phone MP3 Audio

PC
Network 

Connection

Monitor

Connection

Printer 

Connection

Camera 

Connection

Sync 

Connection

Network 

Connection

TV
Monitor

Connection

Print TV 

schedule
Slide Show

User 

Identification
Play MP3 music

Printer
Printer 

Connection

Print TV 

schedule
Print Photo

Print 

phonebook
Print Album title

Camera
Camera 

Connection
Slide Show Print Photo

Set as wall 

paper

Mobile 

phone

Sync  

Connection

User 

Identification

Print 

phonebook
Set as wallpaper

Exchange Name 

card

Set As Ring 

Sound

MP3 Audio
Network 

Connection
Play MP3 on TV Print Album title

Set as ring 

sound
Playlist Sync



Expandability

• Interaction between TV & TV?

Sync Channel



Discussion



Context Automation Level

• High: Provide all service (group A 

and group B).

• Normal: Provide any good enough 

service (group A only).

• Low: Provide the service approved 

by the user.

• None: Do not provide any service.



Intentional vs Unintentional Touch

• Confirmation Process

• Disabling TAP when device is in 

sleep mode

• TAP button or area



Multi-function Convergence Device

• Dynamic Function ID allocation

Camera

Mobile Phone

MP3

PDA

Printer

Scanner

FAX

Photocopier



Coexistence with other method

TAP

Wireless 1394

TAP

Wi-Fi



Metcalfe's Law

• The usefulness, or utility, of a network equals 

the square of the number of node

– Usefulness = ( Numeber of Node ) 
2

• TAP can be implemented cheaply.



Physical Layer Independent

• UWB with narrow range (10cm)

• NFC by Nokia

• Other Intrabody Communication 

including NTT Redtaction



Conclusion

• The intra-body signaling method 

can be useful in the ubiquitous 

computing future.   



Future work

• User Evaluation

– Working Prototype

• Context matrix refinement

– Importance, intuitiveness, usefulness



TAP from Future?

Estimated UFO Artifact from Roswell  



Thank you!

Welcome Question!

www.etri.re.kr

intuinno@gmail.com

http://www.etri.re.kr/

