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Fig. 1. Measuring the swimming through of fish by an IR distance sensor attached to the aquarium
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Fig. 2. ADC Output values of three distance sensors versus the distances in water
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Fig. 3. Three IR distance sensors are attached to the aquarium glass with different heights
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Fig. 4. Left: Architecture of sensing circuit which have the electrical isolation design

Right : Architecture of gateway circuit
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Fig. 6. Changing of fish activities of three sensors with different heights (up, middle, down) and
time in two drain tests
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Table. 2. Formula for regression analysis of DO versus DO, and the calculated coefficients

HEFANTL 1 DO=A+ B x DO,
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Fig. 12. DO and the fitting curves derived from regression analysis of DO versus pH and time
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Development of the IoT monitoring system for

.. . . .1
fish activity and water quality in aquaponics
Li, C., C. F. Yang and J. W. Wang’

Abstract

An IoT monitoring system in aquaponics is used and proposed in this research. It can use the
off-the-shelf probes to measure water temperature T, dissolved oxygen DO and pH. For the first
time, three IR distance sensors are attached to the aquarium glass at different heights to evaluate the
fish activities and provide the functionality of water level abnormal alarm. It was found that the fish
activities are closely related to water quality. The measuring module integrating sensors and Sub-
1GHz communication can transmit data every three minutes to a gateway module up to 1km away,
and finally the data are upload to ThingSpeakTM cloud platform, where real-time abnormal alarm
and periodic regression analysis of data are realized by using the tools it provides.

What is already known on this subject?

The present methods of water quality monitoring in aquaculture or aquaponics mainly focus
on discrete periodic measurement, and no research discusses both the monitoring of fish
activities and their relationships with the continuous changing of water quality. They also lack
the integration with [oT and cloud computing techniques.

What are the new findings?

For the first time, the IR distance sensors are attached to the aquarium glass to evaluate the fish
school activities and it was found through regression analysis that the fish school activities are
closely related to water quality (dissolved oxygen and pH).

What is the expected impact on this field?

Besides the highly integration with IoT and cloud computing techniques, this system has the
potential to estimate the dissolved oxygen DO and pH from fish activities, or it can crosscheck
and find possible faults among the different sensor readings to improve the reliability of
measurements.
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