Monitoring the Uniformity of Fish Feeding
Based on Image Feature Analysis
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Abstract. The main purpose of the conducted research is the develop-
ment and experimental verification of the methods for detection of fish
feeding as well as checking its uniformity in the recirculating aquaculture
systems (RAS) using machine vision. A particular emphasis has been set
on the methods useful for rainbow trout farming.

Obtained results, based on the analysis of individual video frames, con-
vince that the estimation of feeding uniformity in individual RAS-based
farming ponds is possible using the selected local image features with-
out the necessity of camera calibration. The experimental results have
been achieved for the images acquired in the RAS-based rainbow trout
farming ponds and verified using some publicly available video sequences
from tilapia and catfish feeding.
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1 Motivation

The motivation of the paper is the necessity of optimization of rainbow trout
feeding which should be controlled automatically, preferably using a machine
vision approach utilizing image data captured by cameras mounted over the
farming ponds.

The feeding frequency is an important factor influencing the growth rate.
Feeding can be done manually or mechanically through automatic feeders. The
main advantage of using automatic machines is reducing the time and labor con-
sumption, whereas the disadvantage is the reduction of fish condition controls.
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Providing each of the fish with the correct portion of food is a big challenge.
Uneven growth of fish is a negative phenomenon at every stage of the production,
even in the case of the last tranche of the fish to be sold. Hence, it is extremely
important to develop methods of controlling the feeding process in terms of even
food supply. One of the technical possibilities, considered in the paper, is the
use of machine vision methods.

2 Observation

Regardless of the construction of farming ponds for fattening (natural, artificial,
or rectangular cylindrical), visually observable phenomena related to feeding are
identical when fish aggressively taking food are considered.

The course of feeding over time can be illustrated in a simplified manner in
three phases (Fig. 1):

{ phase 1 — interest in food (stimulation): more and more fish appear in the
observed area in a short period, the strongest individuals dominate,

{ phase 2 — optimal feeding time: different and declarative depending on the
type of food, a season of the year; it is characteristic that other fish join and
this state is practically as long as the food is provided, however, the feeding
time is strictly defined and depends on adopted strategy,

{ phase 3 — rest: the feeding was interrupted, the activity of the fish ceased.

It has been assumed that the control of the uniformity of feeding may be
achieved by the analysis of some local image features calculated for N individual
regions to detect the presence of each of three states independently.
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Fig. 1. Sample images illustrating three main types of rainbow trout behavior in an
open rectangular pond: stimulation (a), feeding (b) and rest phase (c), and a simplified
illustration of fish behavior over time (d) in these phases.
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