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Overview

® Brief overviewuwddiquitous computing

® ... then afontexandcontext awareness

® List the contributions collected in my disse
® ... then give depth to one contribution

® ... and briefly overview most others
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® Paradigm:

® Quaidian interactions are now interactionstwihked
data-processisystems available everywhere.

® These networks of computers autonomonosty and adapt
themselves and the computational environment.
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2 Context awareness:

® senseaordiscovethe change in computational surrounding
® dynamicalpdapbehaviouio change.

6




localization

activity
recognition

context
sensing

Questions
from Sensing to BehavioL

history-basedcontext-triggered

MANET trust actions

rotocols
P contextual

access control
commands

service security contextual
discovery behaviour




Toolboxes
from Practical to Theoretic

® Ubiquitous computing: a tals
two cultures

. . . . models
® engineerindpuild reliable analyses

systems Best-effort operatior

computescienceequal systen | hardware
with mathematics and prove P 0SS

o P _ protocols
correctness of specification -
guaranteed operation
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¥Doina Bucamd Mikkel Baun Kj¥rgdaatinmaSense: Infrastructureless
Positioning using Background Radioactiimty?roceedings of The Third

European Conference on Smart Sensing and Context (EuroSSC), vc
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| ocalization

Indoors vs. Qutdoors

[ Mikkel Baun Kj%rgaardaxonomy for Radio
Location Fingerprintit@CA 2007 ]




True ubigquity:

1. Coverage 2. Independenc
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Sensing Radioactiv

® Radiatiodetectors
counters

® (Gaseous lonization
detectorsseiger-Muellel
counters

Sensitive to: beta, gamma rays
Manufacturer: Impo Electronic




Natural Radioactivity

Worldwide exposure to radioactivity

cosmic radiatio
(beta, gamma: 13%)

terrestrial radiation
(beta, gamma: 82%)

Source of radiation Percentage
Cosmic radiation total 18.48
(beta, gamma) 13.74
Terrestrial radiation total 82.46
soil, building materials: 23U, 23°Th (alpha), 4°K (beta) 22.74
air: radon %??Rn, thoron %?°Rn (alpha) 59.24

[ United Nations Committee on the Effects of Atomic Radiation),
Exposures from natural radiation s®008s




Indoor Geometry of Sources

Radon

outdoor air: 3% ———

A ﬁ bullding elements: 18%

basemen

OcageO effect:
Indoor levels =
1.4 * outdoor levels

underlying earth: 7

Rate (Bg/m °h) and percentage

Source of radon Mechanism
Masonry house | Wooden house

Building elements
Walls and celiling Di! usion 16 (18) 2 (3)
Subjacent earth
Through gaps Advection 66 (73) 60 (86)
Through slab Di! usion 4 (4) 4 (6)
Outdoor air InPltration 3 (3) 3(4)
Water supply De-emanation 1(1) 1(1)
Total 90 (100) 70 (100)




[ Mikkel Baun Kj3argaardaxonomy for Radio
Location Fingerprintic@CA 2007 ]

Fingerprinting

® Prerecorded database of readings at all location
# ClientOs reading compared to database

2 Probabilistic answer




Results: Floor Detection
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Counts per minute

Results: Floor Detection

= upper floot:0% decrease mean,
25% decrease standard deviation

machine learnin@% floor
identification

(5 x 1 minute counts at client, 60

minute fingerprints)
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Results: Wing Detection
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Results: Wing Detection
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Results: Wing Detection

= 3 wings
| built 2006 | |
, ® machine learnirt$%

3-wing detectiand

82% 2-wing detectio

(5 x 1 minute counts
client, 20 x 1-minute
fingerprints at marks
A-E)

o built 1993
TT e

built 1900




Summary and Conclusion

® Interdisciplinarity
» Floor, wing and indoor-vs.-outdoor detectiol

Miniaturized radiation sensors commerciall
avallable

Accuracyaries greatly with building

s Stability of sigraler long time unproven




Springer MONET, volume 12

Service Discover 2007

withJakob Bardram

ACthlty' Based Se ﬂSOr N et‘ (Centre for Pervasive Health

® Foundation:
® ad-hoc routing
B sensor networks

® Activity-Based Computing

® Cross-layer protocol
design




Springer LNCS, volume 5

Secure Data Flow 2o

withMogens Nielsen

Calculus for Context Awar¢ erics)

® Foundation:

[ Luca Cardelli and Andrew D. Gordon.
Mobile AmbienEBOSSACS 1998 |

[ Pascal ZimmarCalculus for Context-
renes8RICS Report RS-05-27 ]

® process calculi
s real-world ubicomp system¥

B access control
Turing O

® Amodebf computationa [ tuing 020 Tuting 007
context g

= A technique for the

verificatioaf access
control specifications




Venfy”"]g ANSI_C COn Working paper

withMarta Kwiatkowska

Aware Ap pI Icatl(  (University of Oxford)

. FOU ndatl()n: c::middleware
(L1)

® model checking ]

[Start of Threa}i

L ConteXtuaI behaVIOur context handI('er void * &ctx\

(context_ l« )(&ctx) T~
context-aware code (End of Thread c::context_handler
G((int)(ctxt *)arg->type == O)j>
® programming difficulties l(alse

. _ : ;
® automatic detection of e ate;’wei«cm g

context-aware program (return NULL)
points :

c.:.update_power

[power = power_ctx->va|u}
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