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Development of methods for gathering sensor data for fish farm monitoring

Taniguchi, Yoshiaki

3,500,000

loT (Internet of Things)

In recent years, application of sensor network technology and loT (Internet
of Things) technology to primary industries has attracted attention. In this research project, we
developed a new sensor information gathering method for a monitoring system that remotely collects
information obtained from sensor nodes attached to farmed fish. Specifically, we developed a method
to collect data from a node to a base station in a single-hop manner and that in a multi-hop manner
when ultra sound waves are assumed as a communication medium. We have also developed a data
gathering method when visible light is assumed as a communication medium.

In each case, the effectiveness was confirmed mainly by simulation.

DTN MAC



1
o
DESYNC
ACK
@

10T (Internet of Things)

e.g. mobile network 5
—=, (to the monitoring server) g
> S5

et e,
e el

& B
yorte 3
T A S =
Fish -,
BN -
B B A
Sensor /Y Z ot
’ node JJ S Data 2 5
.... Y, & *(to the sink)..+
.......... e el
Fish cage ™™™ +sssseesfifunassssnssss®
[Csink }
1.

RTS/CTS  ACK



®

@®
@
g
o
g
s
2
5
°
&
@
NS-3
S
@
£
£
S
=
[
o

DTN
LED
LED
2
[1]
500 T T T T : 1.2 T T T T
450 + e 4 °
400 | 15 ' - e ¥y
350 - 1 o o08F . T 3
300 1 £
250 - B g 0.6 ,_‘,_»\\ 4
200 |- 1 S oaf i NSV
150 |- ] = P
100 ., 4 a 02r 3
g i — . ——— 0 o 200 00 400 0
4
0 200 300 400 50 0 ! 50
The number of sensor nodes
The number of sensor nodes
Proposal P. w/o both e
Proposal P. w/o both . P. w/o reassign ------- DESYNC
P. w/o reassign ------- DESYNC - - P. w/o sleep «-------
P.wlo sleep --------
2. 1) [1]
3 2]
1
14
';
08 Z 12¢f
- 3 08 \
c
04 r 8 06 e ——— e ]
Proposed method —— 5 4t Proposed method ——
02 r Comparative method 1 2 o cgmpa,apt-,?,e method 1
Comparative method 2 -~ w02} Comparative method 2 -
0 Comparative method 3 8 Comparative method 3
100 1000 10000 100 1000 10000

The length of cycle [s]

The length of cycle [s]

[2]



®

Epidemic Routing Spray and Wait

3
3] GUI
4
10000 - T T T T T i e  ——— — e

s a=—1=100 Péop:sec_i met?_od . g1, 977100 \ o ‘ —

3 pidemic routing ® N ‘e o ~—
3 8000 - Spray and wait 4 | e ™\ et T et — -
> w o ",

= - ¥ 5 L U

E 6000 [ " . “ T%% Cla Y S e e = |
2 [ L "J_,L:7J7 L& i
g /A.. : L=30 \_—7 ! "o ‘.‘o‘ bt .\01\’

S 4000 | m=s0 |~ %o . 4 . R s |
> M=20 % ° L=20 \ ™ o ’ e

5 Sed L=8 L=7 U ¥ o e ’
3 2000 |- ., i, 2 \ « ® ? S
E e .Al.A““A \ e o

0 1 I 1 (M=2—7"° e<4—M=1 \\\ e —
0 1000 2000 3000 4000 5000 6000 7000 \\\ _— —
Data gathering time [s] L
3. ©) [3] 4. GUI
@®
LED
5 [4]

;_u ?_b

= = 0.6

B 2

& 5 04

= d=06 =F .,

A d=08 B 02
da=10
d=12 0 ! ! ! !

0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
The number of nodes The number of nodes
5. (4) 1 4 [4]

[1] Yoshiaki Taniguchi, “ A desynchronization-based data gathering mechanism for a fish
farm monitoring environment,” IEICE Transactions on Fundamentals of Electronics,
Communications and Computer Sciences, vol.E100-A, no.11l, pp.2547-2550, Nov. 2017.

[2] Koichi Ishida, Yoshiaki Taniguchi, Nobukazu Iguchi, “ A method for gathering sensor
data for fish-farm monitoring considering the transmission-range volume,” I1EICE
Transactions on Information and Systems, vol.E101-D, no.3, pp.808-811, Mar. 2018.

[3] Koichi Ishida, Yoshiaki Taniguchi, Nobukazu lguchi, “ A routing method for fish
farm monitoring under short transmission range condition,” IEICE Transactions on
Information and Systems, vol.E101-D, no.8, pp-2415-2419, Aug. 2018.

[4] Yoshiaki Taniguchi, “ A system for monitoring farmed fish via LED-based visible
light communication,” 1EEJ Transactions on Electrical and Electronic Engineering,
vol.14, no.11, pp.1725-1726, Nov. 2019.



Koichi Ishida, Yoshiaki Taniguchi, Nobukazu Iguchi E101-D

A routing method for fish farm monitoring under short transmission range condition 2018

IEICE Transactions on Information and Systems 2415-2419
DOl

10.1587/transinf.2018EDL8038

Yoshiaki Taniguchi E100-A

A desynchronization-based data gathering mechanism for a fish farm monitoring environment 2017

IEICE Transactions on Fundamentals of Electronics, Communications and Computer Sciences 2547-2550
DOl

10.1587/transfun.E100.A.2547

Koichi Ishida, Yoshiaki Taniguchi, Nobukazu lguchi E101-D

A method for gathering sensor data for fish-farm monitoring considering the transmission-range 2018

volume

IEICE Transactions on Information and Systems 808-811
DOl

10.1587/transinf.2017EDL8189

Yoshiaki Taniguchi 17

Experimental evaluation of the effect of turbidity on the performance of visible light 2016

communication in an underwater environment

International Journal of Simulation: Systems, Science & Technology 1-4

DOl




Taniguchi Yoshiaki 14

A system for monitoring farmed fish via LED- based visible light communication 2019
IEEJ Transactions on Electrical and Electronic Engineering 1725-1726
DOl

10.1002/tee.22996

Yoshiaki Taniguchi, Kansei Oki 15

Simulation study of fish counting by multiple scanning sonars in a fish farm 2020

Journal of Communications 164-170
DOI

10.12720/jcm.15.2.164-170

13 0 5

Koichi Ishida, Yoshiaki Taniguchi, Nobukazu Iguchi

A method for gathering sensor data from farmed fish under limited transmission range condition

The 4th Asia-Pasific World Congress on Computer Science and Engineering (APWConCSE 2017)

2017

DTN

29

2017




79

2018
2016
2016
2016
2016
28

2016




Koichi Ishida, Yoshiaki Taniguchi, Nobukazu Iguchi

A data gathering method considering volume of transmission range for fish farm monitoring

The 10th European Modelling Symposium on Mathematical Modelling and Computer Simulation (EMS 2016)

2016

Yoshiaki Taniguchi

A simulation study of effect of fish body size on communication performance in a fish farm monitoring environment

The 10th European Modelling Symposium on Mathematical Modelling and Computer Simulation (EMS 2016)

2016

79

2017

Yoshiaki Taniguchi, Kansei Oki

Simulation study of fish counting by multiple scanning sonars in a fish farm

The 7th International Conference on Communication and Electronics Information (ICCElI 2019)

2019




25

2020




