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Information extraction from a large number of micro-sensory data without location
attribute
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Fundamental theories for extracting the meaningful information from a large
number of micro-sensory data collected by numerous sensors located in real or virtual world are
established, and their applications to various subjects are examined. Particular focus are put on the
following subjects: (1) cooperative sensor localization based on inter-sensor distances (2) cooperative
sensor localization based on binary inter-sensor-distance information, (3) graph drawing method
parameterized for varying the layout, (4) target object counting using binary proximity sensors via
clusteE identification (5) random-walk-based biased sampling for data collection in on-line social
networks.



@

Facebook

Twitter

GPS Global Positioning System)

GPS

@
@

©)
@

(4)

GPS

GPS

GPS

@

@

@



Q)

Twitter Facebook

N(©)

N(D)

N()

N()
N(D)

ZiZjeN(i)(P_(i - X}| - dij)z
1 i

Stress Mg orization

@)
€Y
(10) 200 10mx 10m
la
€Y
2
1b
10m
B [01m
[
a " |
| |
00.5 m| o
- |
[
|
I >
la.

o estimated location e real location

A SRR

10

Y-axis [m]




©)

@

() p=0.6 (d)p=0.4

p:
lbit
1 0
3a 3b
100mx 100m
5 X

3a: 0.02[1/m’]

3b: 0.1[1/n?]

[
0 80  100[ml

o
t=4s
3a.
100 T T F T T
x X ox X T
80 - e T
60 L -'2<- - i
oL ) .
- . ._X -
0L - e ToX -
- .)Q - . - -
- - X o=
0 | il I N I | |
0 20 40 60 80  100[m]
t=4s
3b.
Mutual
Nearest Neighbor
A B C
AB AC BC



20

[N
Gl
I
|

Number of Targets
o )
| I

1 2 3 4 5 6 7 8 9 10
Time [s] (p = 0.10 [1/m?])

4.

®)

Metropolis-Hastings MH

P2P

MH

1. H. Saito and S. Shioda, "Parameter
estimation method for time-variant
target object using randomly deployed
sensors and its application to
participatory sensing,” [1EEE Trans.
Mobile Computing, vol. 14, no. 6, pp.
1259-1271, 2015 ( ).

DOI: 10.1109/TMC.2014.2347037

2. S. Shioda, J. Komatsu, and K. Nishihara,
"Connectivity-Based Sensor Localization
for Anisotropic Networks by Stress
Relaxation," Proceedings of the IEEE VTC
Fall, pp.1-5, 2015 ( ).

DOI: 10.1109/VTCFall.2015.7390878

3. S. Shioda, "Target counting using
binary proximity sensors via cluster
identification,” Proceedings of the IEEE
ICC, pp. 6687-6693, 2015 ( ).

DOI: 10.1109/1CC.2015.7249391

4. S. Shioda, "Localizing sensors from
their responses to targets,” IEICE Trans.
Commun., vol. E98-B, no. 1, pp. 145-152,
2015 ( ).

DOI: 10.1587/transcom.E98.B.145

, P2P
, vol. J98-B, no. 2, pp-
132-140, 2015 ( )-

6. S. Shioda, "Random-walk-based biased
sampling for data collection on

communication networks," ACM
Performance Evaluation Review, vol. 42,
issue 2, pp. 21-23, 2014 ( ).

DOI: 10.1145/2667522.2667528

7. S. Shioda, "Target Counting with Binary
Proximity Sensors Based on
Sensor-Cluster Identification,”
Proceedings of the IEEE MASS, pp. 505-506,
2014 ( )-

DOI: 10.1109/MASS.2014.63

8. S. Shioda, "Unbiased Estimation Based
on Biased Sampled Data of Communication
Networks," Proceedings of the IEEE AINA,
pp- 642-648, 2014 ( )-

DOI: 10.1109/AINA.2014.79

9. S. Shioda and K. Shimamura, "Relative



Localization of Sensors Based on Their
Responses to Moving Objects,™
Proceedings of the IEEE MASS, pp. 419-420,
2013 ( )-
DOI: 10.1109/MASS.2013.30
10. S. Shioda and K. Shimamura,
"Cooperative Localization Revisited:
Error Bound, Scaling, and Convergence,"
Proceedings of the ACM MSWiM®13, pp.-
197-206, 2013 ( )-
DOI: 10.1145/2507924.2507937

11. S. Shioda and K. Shimamura,

"Anchor-free localization: estimation
of relative locations of sensors,”
Proceedings of the IEEE PIMRC, pp-
2087-2092, 2013 ( )-

DOI: 10.1109/PIMRC.2013.6666488

, A-1-13, 2015
9 9 ,

2. S. Shioda, J. Komatsu, and K. Nishihara,
"Connectivity-Based Sensor Localization
for Anisotropic Networks by Stress
Relaxation,” IEEE VTC Fall, 2015 9
8

3. S. Shioda, "Target counting using

binary proximity sensors via cluster

identification,” IEEE ICC, 2015 6

11

IN2014-88, 2014 11 19 ,

5. S. Shioda, "Target Counting with Binary
Proximity Sensors Based on
Sensor-Cluster Identification,” IEEE
MASS, 2014 10 29

6. S. Shioda, "Random-walk-based biased
sampling for data collection on
communication networks,” IFIP WG7.3
Performance, 2014 10 8 ,

ASN2014-33, pp. 127-132, 2014 5 30

8. S. Shioda, "Unbiased Estimation Based
on Biased Sampled Data of Communication
Networks,™ IEEE AINA, 2014 5 15 ,

, 1-D-7, 2014 3 6 ,
10- ’ ’ "

, 1-D-8, 2014 3

6
11. , "
, CCS-2013-03-05, 2014 3 5
12- ’ ’ "
. IN2013-93, pp. 35-40, 2013
1 22 )
13- ’ ’ "

2013 9 20 ,

o
SHIGEO SHI0DA

@

®



