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In this research, we investigate the possibility of state estimation of IoT (Internet of Things) sensor using
RSSI (Received Signal Strength Indicator). In recent year, IoT is rapidly spreading with the evolution of sensor
technology. There are multiple types of IoT sensor, but RSSI is measured regardless a kind of IoT sensors. There
are a lot of studies using RSSI. A lot of studies using RSSI and services using IoT (e.g. smart house, monitoring
people, and so on) assume that the IoT sensor is normally operating. So, it is not considered with the state of the
IoT sensor itself. In this paper, we supposed that the state of IoT sensor is some objects are on the IoT sensors.
As a result, there are the possibility of the state estimation from changing RSSI of the IoT sensor under the real
environment.

1.

IoT (Internet of Things)

[1] IoT

[2] IoT

IoT

(RSSI : Received Signal Strength Indicator)

RSSI

[3][4][5] IoT

IoT

IoT

RSSI IoT

2.

RSSI

IEEE 802.15.4 RSSI

RSSI

1

1

PC

RSSI

RSSI

RSSI

RSSI

RSSI

:

a5715036@aoyama.jp

1: [5]

RSSI

RSSI

RSSI

RSSI

RSSI

2 RSSI

11 28 10 00 12 1 10 00

RSSI

2

11 28 15 00 16 30

RSSI Wi-Fi

92%

87%

13%

97% 3%

87%

RSSI

RSSI

1

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Q3-J-13-03



2: RSSI

( [5])

IoT RSSI

IoT

3.

2 IoT IoT

IoT

IoT IoT

IoT

RSSI IoT

3.1
IoT

IoT

IoT

RSSI [5]

RSSI

2

RSSI 90

RSSI 90

RSSI 10 [5]

RSSI

RSSI

RSSI

5 %

RSSI

RSSI RSSI

10

RSSI 5 % 2

3.2
RSSI IEEE 802.15.4

BLE

(Bluetooth Low Energy)

INGNICS Technology [6] BLE

3

3:

3

20cm

4.6m 5

10

4.

RSSI

RSSI

RSSI 5

RSSI

IoT

4.1
RSSI 10

1

N/A

1: 10

(dBm2) 6.30 1.65 2.03 1.83 2.84

(dBm2) N/A 0.00 2.57 1.54 4.77

F - - 1.26 1.19 1.68

P - - 1.39 1.48 1.37

1 RSSI

RSSI

RSSI 0.00

2

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Q3-J-13-03



[5] RSSI

RSSI

RSSI

RSSI

10 1

2: 10

(dBm2) 25.8 8.68 12.6 7.80 1.94

(dBm2) N/A 18.0 N/A 10.7 0.65

F - 2.07 - 1.38 2.99

P - 1.60 - 1.72 1.67

2

RSSI

[5] RSSI

RSSI

RSSI

RSSI

4.2
RSSI 10

2 3

3: 10 2

(dBm) -53.92 -50.78 -52.42 -49.36 -50.38

(dBm) N/A -51 -66.1 -51.27 -51.58

t - 3.01 23.9 6.65 2.02

P - 3.20E-03 9.0522E-63 9.24834E-10 0.04

- < 0.05 < 0.05 < 0.05 < 0.05

3 RSSI

RSSI

RSSI

RSSI 0.22(dBm)

RSSI

RSSI RSSI

2

5% t(110) = 3.01, p < .05

RSSI

RSSI 13.69(dBm)

RSSI

RSSI 2

5%

t(109) = 23.9, p < .05

RSSI

RSSI 1.91(dBm)

RSSI

RSSI 2

5%

t(60) = 6.65, p < .05

RSSI

RSSI 1.20(dBm)

RSSI

RSSI RSSI

2

5% t(109) = 2.02, p < .05

RSSI

10 2 4

4: 2

(dBm) -81.70 -74.51 -74.38 -74.47 -74.94

(dBm) N/A -87.46 N/A -85.55 -73.23

t - 14.78 - 9.32 -5.10

P - 2.11E-23 - 4.21E-14 1.85E-06

- < 0.05 - < 0.05 < 0.05

3

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Q3-J-13-03



4 RSSI

RSSI

RSSI

RSSI 12.96(dBm)

RSSI RSSI

RSSI RSSI

2

5% t(44) = 14.78, p < .05

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI 11.08(dBm)

RSSI RSSI

2 5%

t(37) = 9.32, p < .05

RSSI

RSSI 1.71(dBm)

RSSI

RSSI RSSI

2

5% t(46) = −5.10, p < .05

RSSI

5.

IoT RSSI

IoT

RSSI

RSSI

RSSI

RSSI

[1] Patel, Keyur K and Patel, Sunil M and others : In-

ternet of things-IOT : definition, characteristics, ar-

chitecture, enabling technologies, application & future

challenges.

[2] Jean-Christophe Eloy : MEMS

.

[3] Mohit Saxena, Puneet Gupta, Bijendra Nath Jain :

Experimental Analysis of RSSI-based Location Esti-

mation in WWireless Sensor Networks (2008).

[4] Gautham K, Raghav G, Krishnamurthy V, Raajan N

: Personnel Security System using Bluetooth Low En-

ergy (BLE) Tag (2013)

[5] , , , : IEEE

802.15.4 RSSI

(2018).

[6] INGICS Technology : https://www.ingics.com/ (

2019 2 1 ).

[7] , , : (2009).

4

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Q3-J-13-03


