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A Self-Localization Using Propagation of
Existence Probability Distribution

KENTARO Fustwara,! Yuicur TeEranisar, 114
TOYOKAZU AKIYAMA,? KaANAME HARUMOTO, 3
SusuMu TakeucHI™ and SHOJIRO NisHio f!

In the location dependent information services, estimation of the coordinates
of users (coordinate-estimation) and judging whether the user is in a particular
area or not (area-judgement) are required. However, no existing research based
on location of wireless access points can deal with coordinate-estimation and
area-judgement simultaneously with high accuracy. In particular, improvement
of the estimation accuracy is a problem in the sparse access point environment.
Therefore in this research, we propose a self-localization method using propaga-
tion of geographical existence probability distribution based on RSSI. Proposed
method can improve the accuracy of estimation because the needed information
for the estimation will not be lost by using propagation of existence probability
distribution instead of the coordinate-estimation result. Moreover, it can deal
with coordinate-estimation and area-judgement simultaneously.
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Fig.1 The influence of error in the propagation Fig.2 An example of area estimation.

of location information.
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Fig.3 An image of localization.
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Fig.4 The outline of proposed method.

goooooooooooboooooooboobooOooo0oOoooooooboobooooooDoboo
gooooooooooooooooooboooboooobooooooooDoobooooooboo
ooboooooboooooooobooooooooOOo0oOooOooboooobOboOoboboOooDoboO
gooooooooooobooooboobooooooooooooobooooDo
Oo0O000o0oooooooOooO0oOoooooooooOoO0OO0 Al0A200000000
goooooboooo sbobogboooboooboobooooobooboooooooDo
0200000000000 000O00O0O0O0O0OOOOOOOOOOOCODOOOOOOD
Al00 A20000000000000000000000C0O0O0O000O0OCOOO0ODO 6
gooo

M2OO M1OOOOOOOOOOOOCOOOOOOOOOOOOO0OOO0O0 M2000
ocooooboobooooooooooooboOoOoOoOoOooM1IOODOOOOO M2O0O0OO
ocooooOoooOoooooooOo0oOooooooooM2000000000M1- M20O0O
goboooooodobooobooobooooooo0oOooOooouobO 20000000
goboodouoboooooooboooooooryoooa

(Fro)@y) =Y > fla,Bglz—ay—p) (3)
a B

0300 fO000 ¢g0O0000O0O0DOOO0OOOOOOM200000000 M1- M2
gooooooooooooocooooooooooooboooooooooobooooDoboo

Vol.2010-DPS-142 No.34
Vol.2010-CSEC-48 No.34
2010/3/5

05 O0O00ODOODOODOODOODOOO
Fig.5 Examples of existence prob-
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Fig.6 Multiplying the probability distributions.
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Fig.7 Propagation of existence probability distribution with convolution operation.

coordinate of anchor node.

M2DAFIEMER AR B RE LD A0

goooobooooooooobooooooboobboooooooboooooDoOooDo
goooooobooooobooooboooobooooooooobooooboobOooboooo
cooboooooooobooboOoOoOoOoOoOooooOoOobDObObOODOobOboboObOOObOboOO
cooboOooooboooooOobOOoOOoOoOoOoOoooboboOoOobOOOobOoOoOooOooOooOO0n
gobooobobooooooooooboooooooboooooooooooooon

oooooooMiooooOoOoOoOoOoooobOOoOoOoOoooOoOOOoOoOobOoboODbOOOOoon
cooboooooooboooooooOobOOoboooooooOobOOb 400000000000
ooooooboooobooooo

4. 0O O

gobooobooobooooooobooooooboooboboooooooobOoboOooooDon
gooboooobooboooobooooobooooooobobooobD 100000

4.1 OOO0OO0OO0OOOOO
gooooooooooboooobooooobooobooooooooobooooooooon

(© 2010 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

oooooooooooooooooood
4.1.1 00O0OO0OO0OOOOO
obooooooooooooooooboooobobobobobobooooo
e 00O DDODODODDODOLI00*100m
e NO0OOOOI10mM
e JOOOODOOONO200
e JO0OOOOOODODOO
gooooodoboooooooooooobooOoboOoooooOboOoOoooDObobDOboDboo
goooobooooooooobooocooobooOoboOoOooobOboOoOobOoboOooooooDoo
goooobooboooooooboobooooobooOoboooobobooooooboOoOoooooboo
ooooooooo
4.1.2 OO0OO0OO0OOOOO
gobobooooooooboooooooosbooooooooooooooooDoboo
goobooooboooooooobooooooobOooooOooobooobOboobooOooDoboo
gooooooooooooooooooooobobooooooobooooDoboooooDoo
ooboooooooooooooboooooOooOoboOo0ooooooooboooobooooDooboo
goooooooooooooooooooooobooooooooboooobooooooDooo
gooooobooooooooooobooOoobobooobooooDo
4.2 0O0000OO0ODOOO0ODOO
oooooooobooooooooOoOObOOOoOOOOOOOObObOObOOObOOobO
ocooooooobooboooooooobobOoooooobobOoOoooooobooboooDoooo
goooboooooooobooobooooooboboooooooooobooooooo
goooooooo

goboooobooooooboooooo

ooboooooboboooooooooo

ocoooooooooooooooooo

goooooooooooo

4.2.1 OOO0OO0OOOOOO
goboboooooooooocooooooooboooOoooboobooboOoOoboOoooooDooboo
000o0o00os0000000000000000O0ODOO 10*100000DO00OOO0
0oooo o%00 s50%000000000

ooo =

ooo =

Vol.2010-DPS-142 No.34
Vol.2010-CSEC-48 No.34
2010/3/5

——E AT
5
E —EHA A
;H\I:} 4
2 REFIE

10 20 30 40 50 60 70
T I— =R

08 OO0OooOoOoOoo
Fig.8 The error in the coordinate estimation.
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Fig.9 Recall and relevance ratio in Area-Cast evaluation.
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