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We do not want to rely on infrastructure

We want a scalable software solution
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Charles Lindbergh landed in Paris from New York.

No GPS

He used dead reckoning
—— and obitained fixes from the stars.




Dead reckoning
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Cellular pattern
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We use this core idea to design
UnLoc: Unsupervised Indoor Localization

-




We use this core idea to design
UnLoc: Unsupervised Indoor Localization
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A\ 3 main design questions:

1. How to automatically detect landm

2. How to localize the landmarks

3. How to localize users
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1.

How to automatically detect landmarks
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Raw Sensor 2 Landmarks
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Raw Sensor 2 Landmarks

O‘N& Sensor space

\L,«& 09 |00
,,(\;O 07 @ élustering )
\é- 0.5 ¢ <|0cation @ >
0 [ocatvn —
0.7 0.9 Featur

: 0.7 )
05 05 Extractio

ow

0.3 0.3

Ka\kS\A
<location, sensor data>
o ..
o ¢ Y °
° ° ° ®
% %e ® o0
.: ° °® .o o
L J ()
.’:. ¢ e 0.0.0‘.’03; 0. ..: e ':. ..o o."'o'.’"‘ .'.:
o ° [ ) .00
o o

18



Raw Senso —andmark

—_

sensor space

Clustering
@ <location, f1, f2, f3, ...>
1
07/ "* [ Feature ]
Extraction
1

Cation, sensor data>
S Py

- 5 F : °e ‘.3 FHA.A ‘
! ° 4l ' 1 Land. 1, Pattevn
S s 39af oz 1414 142 0\ toe- | !

wom ||
(I
i




Raw Sensor 2 Landmarks
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Landmarks from Multiple Sensors
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Our Hypothesis
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We have found “stars”!

corrected path 8
actual path




But, walit ...

We assumed dead reckoning is not too bad ...
But in reality it diverges poorly.

What happens then?
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origin
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landmark 1 landmark 2 landmark 3
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Growing landmarks gradually

o 11

v
! 1448
l‘(l"-‘rz&A

—

141
|4u§1
!HIHIHIHI‘

LI

o TUE

g A —— L — h_——"

29



Growing landmarks gradually
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Performance

Experimentation on 8000 sqg. meters
Shopping mall, ECE and CS buildings
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Indoor environments rich in landmarks




