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Abstract Today, due to the increase in global population growth, the international community is
discussing solving the food problem. The aquaculture industry is emerging as an alternative to solving
the food problem. For the innovative growth of the aquaculture industry, smart fish farms that combine
the fourth industrial technology are recently being distributed, and full-cycle digitalization is being
promoted. Water quality sensors, which are important in the aquaculture industry, are electrochemical
portable sensors that check water quality individually and intermittently, making it impossible to analyze
and manage water quality in real time. Recently, optically-based monitoring sensors have been
developed and applied, but the reliability of monitoring data cannot be guaranteed because the state
information of the water quality sensor is unknown. Therefore, this paper proposes an algorithm
representing self-diagnosis status such as Failure, Out of Specification, Maintenance Required, and

Check Function based on monitoring data collected by water quality sensors to ensure data reliability.
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(Table 1) Sensor status information

Sensor Description
status P
Failure High severity — signal invalid due to malfunction in the
sensor
Medium severity — permissible ambient or process
Out of . ) )
» conditions exceeded or the measuring uncertainty of
Specificat e )
. sensors or deviations from the set value in actuators
ion ;
is probably greater than expected
. Low severity — although the signal is valid, the
Maintena IR ) '
remaining life is nearly exhausted or a function will
nce ; ; -
- soon be restricted due to operational conditions e.g.
Required )
aging
Check Signal temporarily invalid (e.g. frozen) due to
Function on-going work on the device
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(Table 2) Water quality sensor status information

» o Notification sign
Algorithm Status notification
Color Symbol
Normal Normal .
Failure
Diag. 1 Failure .
Diag. 2 Out of Specificati Specihiaion
iag. ut of Specification A
M%lnlenary:e
Diag. 3 Maintenance Required ‘
Function
Diag. 4 Function Check . %
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[Fig. 1] Failure diagnosis algorithm (Diag. 1)
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[Fig. 2] Differentiation of dissolved oxygen over time
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