
O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

&     E   V   E   R   Y   T   H   I   N   G    

Dr. Pertti Huuskonen
Principal Scientist, Nokia Research Center

presented by Heikki Saikkonen

IRISA March 15th 2005
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How are contexts recognised?
Higher level context

Context recognition
(time series sensor fusion)

Indoors

WalkingFrequency

Car

Trip to work

Ti
m

e
Arrival

Elevator

WalkingFrequency

Indoors

WalkingFrequency

0.9

0.8

1.0

0.93

0.7

1.0

0.6

1.0

1.0
Context atoms 
in a time sequence
vector

Context atoms Values
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Why is context awareness needed?

Avoids disturbing
people at wrong 

times

Right
information, 
right time, 
right place

Filters out 
info noise

(Calm computing)

Enables new 
services

Increases user 
satisfaction

Better social 
acceptance of 

technology

Automates
some functions

(there are too 
many for humans)

Computers are now moving with people,  so they should adapt to situations.           

Enables
new UI
features

Terminal
centric
view

Better 
personalisation
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O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

A   P   P   L   I  C   A   T   I  O   N   S  
T Y P I C A L
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Web longa,
vita brevis

Such a lovely pink. 

Now, where can I 

find a matching 

dress?

240’000 choices
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Public situated messages

Lili walks by Kolmensepän patsas, which is under
renovation. She notices that there's a voting.

She votes “No”, and continues.

Concept from the 
Between project at HIIT 

(Helsinki Institute of 
Information Technology)
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Situated reminders

REMINDER

Trigger: Proximity
Names: PLippone
Note: Ask him to give 
back the €50 he
borrowed 2002
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METADATA:
information 
about the 
data itself

Date: 26-Aug-2004, 13:45 GMT
Location: Brownbyrne Castle, Wales, GB
Phones around: Gwyneth, Hildegaard, 
Nokia3650, George’s Handy, <More>
Services around: Ye Olde Inn, Wireless Vault
Weather: 16°C, Windy, Semi-cloudy
Taken with: Lizzie’s Handy
Profile: Silent
Status: In my sister’s wedding
Transfer history: Received from Elizabeth 
(27-Aug-2004, 00:10 GMT); forwarded to 
InstaPhoto (27-Aug-2004, 06:20 GMT)

uk.weather.com

GPS+Place server

GSM clock

Message log

Bluetooth

WLAN

Presence &
Calendar



Album - Image and Video Organizer 
Your content, your way, in your pocket!

Setting location names
• User decides when, how 
and which locations are 
named
• One named location can 
cover one or several cell-ID 
areas

NOKIA Album is a phone-based organizer for 
images and videos
• Offers multiple views on images and videos 
•Based on their metadata like time, location, collections

Automatic grouping by 
date and location
• Easy and quick browsing
• Location is based on 
network cell information

First version of NOKIA Album is freely downloadable for NOKIA 7610 Imaging phone at www.nokia.com/imaging/album

Different searches for 
different situations

• Multicriteria
search

•Interactive 
Quick search

• Find related 
files by date, 
location or 
collection
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Application-level context sharing

Presence text:
@Home, pls txt!

Nearby devices: 
Ville’s 3650, 
DJ Freaky

Now playing:
Cuulio “Gangz”

BluetoothBluetooth

Media PlayerMedia Player

PresencePresence

MessagingMessaging

= SEMANTIC LEVEL DATA EXCHANGE 
FOR PHONE APPLICATIONS

Messaging app automatically 
fills in the current context
when the message is going to 
a trusted person

�i sw eetie! Check out 
these chicks :) - �izzie

� o: s� e� i� � y�u�

�resence:@ �om e,pls txt!
�istening: Cuulio “�angz ”
	 earby: � ille ’s 3650, D
…
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Other context aware applications
Augmented reality

Attaching reminders & comments 
to things, people, places
Virtual comments from other 
people or subscribed services

Filtering
Selective push ads
Selective presence
Local social applications

Augmented media
Context stored with media
Media diary
Memory prosthesis

This restaurant sucks. 
Try the Chinese just 
around the corner! 
- Joe

This restaurant sucks. 
Try the Chinese just 
around the corner! 
- Joe
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O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

H O W   D O E S   I T   

W O R K ?
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Three levels of cognitionHUMAN &
MACHINE

REFLEX

RULES

KNOWLEDGE

”Hardwired”
circuits or SW

STIMULUS RESPONSE

7650 speaker is de-activated 
when close to the ear

Users write rules, 
swap with other 

users

IF situation IS meeting
THEN ringtone (low)

AND presence (unreachable)

Ontologies, 
semantic web,

learning

Jane IS-A human; 
human DESIRES entertainment;
ACTION accept free movie ticket
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Multichannel sensor 
interpretation

Source: VTT 
Electronics/

Panu Korpipää

Phase of the scenario Correct set of contexts
1. Drive car (Car, Activity)
2. Run to the door (Other sound, Running, Outside, Activity)
3. Walk to the elevator (Other sound, Walking, Inside, Activity)
4. Wait for the elevator (Other sound, Inside)
5. Elevator (Elevator, Inside)
6. Walk to the door (Other sound, Walking, Inside, Activity)
7. Open the door, sit down (Other sound, Walking, Inside, Activity)
8. Make a phone call (Speech, Inside)
9. End call, put on music (Other sound, Walking, Inside, Activity)
10. Classical music (Classical music, Inside, Still)
11. Stop, change disc, play (Other sound, Walking, Inside, Activity)
12. Rock music (Rock music, Inside, Still)
13. Stop music, walk to tap (Other sound, Walking, Inside, Activity)
14. Take tap water (Tap water sound, Inside)
15. Walk to the table, sit (Other sound, Walking, Inside, Activity)
16. Eat (Other sound, Inside, Activity)
17. Conversation (Speech, Inside)

9 channels: 3x acceleration, 2x light intensity, 
temperature, humidity, skin conductivity, audio 
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Context inference

Context
Inference
Machine

Sensors 

People,
Devices

& Things 
Location 

User's
Social

Context 
User's
Mental

Context 

User
Activity 

Local
Services

(ubicomp)

Applications &
Features

Network
Services

User 

Set by user or
perceived from
user

Interaction
with the near
environment
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How are contexts represented?
Context atom is the basic unit
– XML-based representations 

may be the best choice 
– Semantic Web-based proposal: 

use RDF!

Device:Activity:Stability Unstable
<rdf:RDF

xmlns:rdf='http://www.w3.org/1999/02/22-rdf-syntax-ns#'
xmlns:con='http://localhost/Context_ontology_schema_ns#'

>
<rdf:Description rdf:about='online:#ContextDescription'>

<con:Context_type rdf:resource='online:#Device:Activity:Stability'/>
</rdf:Description>

<rdf:Description rdf:about='online:#Device:Activity:Stability'>
<con:Context rdf:resource='online:#Unstable'/>

</rdf:Description>
</rdf:RDF>

Activity

Position

Placement

Stability
Unstable

Stable

AtHand

DisplayDown

DisplayUp

AntennaDown

NotAtHand

Ontologies

– Hierarchical web-distributed
”class definitions” of contexts 

– Enjoys the benefits of object 
orientation
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StreetStreet

Context Episode Example

Public space  

Nokia

NRC

My room 
4:00 PM

Helsinki Fri 30.11.2001

Metro 4:15 pm Shopping space

Stockmann's

Book store 
4:30 pm

NRC/
Ruoholahti

Finland

A trip from NRC/Ruoholahti to Academic 
Bookstore, Helsinki 30.11.2001

time
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O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

H O W   C O U L D   I T

F A I L  ?
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”Context 
sensing will 
never be 
reliable 
enough for 
me.”

”Where’s the 
promised 
development 
support, 
frameworks, 
standards...” 

”Your short 
range social 
context SW 
is draining
MY battery, 
buddy.”

”Yeah, sure, 
but I just 
can’t stand 
those %¤*@ 
adaptive 
UIs!” 

”But what 
about my 
privacy? I go
for security 
first, features 
second.” 

What the critics will say:
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> 38 °C
> � uite hum id

> 	 ot m oving

> � ouch detected

> �nferred location:
by the pool
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Burp. 

> 38 °C
> � uite hum id

> 	 ot m oving

> � ouch detected

> �nferred location:
by the pool
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Tokyo metro: the acid test for CA

The context machinery must be usable in real life situations.
For instance, the algorithms should be prepared to meet 
a million people in a rush-hour Tokyo subway.
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O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

W H A T ’ S   G O I N G   T O   

H A P P E N  ?
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From local to networked CA

LOCAL
• Decisions and actions are 

local to the terminal.
• Data also from the outside 

(services, proximity).
• Depends only on a single

manufacturer.
• For individual users.
• Minor privacy issues.

SHARED
• Terminals share contexts, 

decisions and actions are 
mostly local.

• The networks are just 
plumbing. 

• Needs interop between 
handsets.

• Supports peer groups (e.g. 
friends swap rules).

• Privacy already matters. 

INFRA-ASSISTED
• Decisions and actions 

happen partly in the net.
• Ontologies and web 

services add semantics. 
• Needs standards, 

established industry.
• Corporations, operators, 

”professional” groups take 
over.

• Privacy becomes crucial. 

ONTOLOGY

ONTOLOGY

ONTOLOGY

ONTOLOGY

SERVICE

SERVICE

SERVICECellular,
Internet,
Proximity nets

Cellular,
Internet

Local sensors

Proximity nets

Web sources CA
Engine

CA
Engine

CA
Engine

CA
Engine

CA
Engine

CA
Engine

Phone status

INCREASING:

• COMMUNICATIONS
• REPRESENTATION NEEDS
• PRIVACY
• INTEROPERABILITY

ALSO INCLUDES  ”LOCAL” FUNCTIONALITY ALSO INCLUDES ”LOCAL” AND ”SHARED”
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What research topics are open?

User needs!
Interaction machinery + 
principles + styles
– How to automate, yet keep

the user in control
– What to show, what to hide
– Where is adaption ok
– UI developer support

Modelling of contexts
– fuzzy, overlapping, ill-

defined, dynamic

Context exchange 
– formats + policies + nets

Ontologies for context
Reasoning mechanisms

Major UI problems Classical (Hard) AI 
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O
ne of the m

ost am
azing and successful business cases in this context area has been the health

ontology server that you established in the m
iddle of last decade. W

here did that com
e from

 and
h does it affect to the new

 context business developm
ent for exam

ple related to m
edicaland 

m
ental context applications? Through m

y ‘net doctor friends, w
e m

ade a sm
all effort to m

odel 
the know

ledge on hum
an digestive system

 into a usable ontology. Som
e of us w

ere really into 
on-line analyses. O

f course, this did not fly, but raised enough m
om

entum
 that the m

edical 
com

m
unity

started to populate the net w
ith other sm

all connected
ontologiesusing our softw

are.
Luckily I had filed the patents of the indexing

m
echanism

s and m
ade som

e good m
oney on that 

w
hen the c-shrin

w
ent com

m
ercial. O

f course later w
e released all that into public use on the 

server. I believe that’s now
 a good base to build a m

odel of the hum
an m

edical know
ledge on, 

but that w
ill take tim

e. O
ne leg does not a corpse m

ake [grins].A
s a head of several 

m
ultinational com

panies in context business, w
hat is your view

 on to the developm
ent of contex

business during next 2-3 years and w
hat kind of trends you can see there? A

re there any
threats

visible or do you see this huge econom
ical grow

th continue also in the future? N
o lim

its, really. 
This is an expanding universe, right? [W

ide sm
ile]. A

s long as people have a desire to reach 
other people, they w

ill w
ant to share

context, and pay a little for that. They w
ill alw

ays w
ant 

know
 just that little bit about w

hat the
othe

are doing. It’s m
ore than just presence; it’s a sense of

being together, being part of a big rem
ote fam

ily. So I believe this business w
ill thrive for a long

tim
e. O

f course, the real threats com
e in the fields of privacy

and personal protection. That’s 
w

hy w
e are here in

D
avosto talk about hum

an context rights w
ith the leaders of the w

orld. 
That’s also w

here I hope the U
C

C
 theory w

ill help. O
nce w

e have better m
odels of constantly

hyperconnected
hum

an societies, w
e can then sim

ulate
how

 different political and legal system
s 

can best accom
m

odate context technology. The
technolog

is there and w
ill not go aw

ay, so w
e 

better adapt our national system
s to it. O

ne of your m
ost quote phrases is “Y

ou can't fight in 
here, this is the context room

!”
m

eaning that context technology is alw
ays there available

at any 
place and tim

e and it m
ay even save your life. H

ow
ever, still you like to argue about

om
nipresense

and invisibility related to context aw
are devices. C

ould you put your com
m

ent on 
this? C

ontext sensing
is definitely, if anything, a double-edged laser sw

ord [D
r.U

ltrafilteris also
a huge retro Star W

ars fan --ed]. A
ll the m

achinery is already there. A
lm

ost all electrical devices
on the planet can be used as sensors. Think of it: w

hen you sw
itch on the lights o corridor, the 

house know
s that som

eone is there. There’s no w
ay of telling w

hat can be done w
hen all the 

little pieces of sensory inform
ation are com

bined into useful applications. W
e w

ill see w
onderfu

things to com
e, asV

int C
erfsays, “W

hen they are everyw
here”. H

ow
ever, the

problem
, how

 to 
really m

ake it invisible. H
ow

 to hide a quadrillion
com

puters? O
f course, as you know

, the stuff 
is already em

bedded in all kinds of things. I just got a box of m
atches yesterday w

here each 
m

atchstick had an R
FID

chip, can you believe it [grim
aces]. B

ut now
 this is really becom

ing a 
nuisance. Som

e of these, you know
, rangers [short-range com

m
unication devices –ed], really

creatlot of noise in our context filters. The ranger data exchange in m
y personal bubble is 

definitely tripling every m
onth! Som

e of this traffic ultim
ately

creates false context triggers, 
w

hich causes som
e undesired notifications to the users. A

 lot ofpeople w
ill be m

ad. B
ut isn’t 

m
ore short-range traffic

good for your context filter business? O
f course, but rem

em
ber that 

context processing need pow
er. M

any people do notrealise
that each tim

e yourw
ristcom

processes sensor patterns and exchanges data w
ith yourneighbours, it consum

es just a tiny little 
am

ount of battery pow
er. This is not a problem

 w
ith people –

w
e are only so m

any on the planet
–

but w
ith m

ore and m
ore of these em

bedded rangers echoing around, this is becom
ing a 

problem
 soon. The right w

ay is of course to install the filtering softw
are

in the rangers 
them

selves.Y
ourW

ay
isofcourse

talking
to

the
rightcom

paniesaboutthis[nodsassuringly].

S U M M A R Y
A N D    R E C O M M E N D A T I O N S  
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Why should Nokia bother?

Phone technology renewal
New features + apps 
New user experience
New automated (hidden?) functions
– Or more razzling & dazzling 

technotoys, for some

Better e-commerce
Nokia, a leading context service 
technology provider

... SADLY, MOST OF THE BENEFITS ARE VAGUE AND RATHER LONG-TERM

We have the 
best tangible
platform for CA

– Always on, 
always with

– Trusted, 
personal

– Sufficient CPU +
memory + data 
comms 
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pertti.huuskonen@nokia.com
heikki.saikkonen@nokia.com


