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Abstract

Fisheries management and research often require the use of biometric relationships in order to transform data
collected in the field into appropriate indices. Currently in Iran, researchers have to measure the fish biometry
parameters one by one manually by using measurement tools. In addition, this method is very time consuming
and increases the risk of disease and sudden death. Then the Image processing technology was used to
determine the biometric parameters of fish (length, weight). Results show that the biometry parameters

measured by using image processing technique were highly correlated with the actual values (R2 = 0.95).
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Introduction

Among various biometric relations in fishes, the
weight—length relationships are greatly presented by
authors as functional tools with several applications
in the fields of fisheries research, ecology, population
dynamics, and stock assessment (Ghazvini and Kateb,
2014; Sakar et al., 2013; Ferreira et al., 2008; Chu et
al., 2012; Oscoz et al.,, 2005). Fish length is very
important to the fishery research to identify fish
population. The fish length sample is a main
parameter to identify fish reproduction, recruitment,
growth and mortality (Abdullah et al., 2012, Saha et
al., 2009; Sakar et al., 2013). Man et al. (2010) and
Froese (2008) reported that the length value is better
than fish age value for data collected. Also, this
relationship was initially used to obtain information
on the growth condition of fish and to find out
whether the somatic growth was isometric or

allometric (Ujjania et al., 2012).

There are many methods of measuring length of fish.
These methods can be divided into two categories:
contact methods and non-contact methods. Much
work has been devoted to the development of
equipment for non-contact length measurement for
research, real-time

automatic =~ manufacturing

monitoring, and the achievement of optimal

production quality (Mathiassen et al., 2012).

By using the digital image processing techniques, the
fish information can be obtained to help the research.
Fabic et al. (2013) described an efficient method for
fish detection, counting and species classification
from underwater video sequences using blob counting
and shape analysis. An image analysis method was
developed to measure volume and surface area of
Alaska Pollock (Balaban et al., 2011). They found that
the R2 value for the correlation between the length,
width and depth versus measured volume was 0.987.
Toh et al. (2009) presents a simple method of
counting feeder fish automatically using image
processing techniques. Fish length and orientation
method to

were measured using an online

differentiate between flatfish and round fish (100%

accuracy) and sorting by species at 99.8% reliability
(Svellingen et al., 2006; White et al., 2006) using a
digital camera and image processing techniques. Also,
Shafry et al. (2012) shown that the confident level of
the fish length from digital images framework
accuracy is as high as 95% for fish length
measurement. Similar results have been reported by
Abdullah et al. (2009); Mathiassen et al. (2011); Man
et al. (2010) and Sidek et al. (2010).

Currently in Iran, researchers have to measure the
biometric parameters of fish one by one manually by
using measurement tools. This method cussed of
stress in fish and increases the risk of disease and
sudden death. Therefore, the objective of this study is
to determine the biometry parameters of fish by

image analysis.

Materials and methods

Fish samples

One- hundred fishes (Rutilus rutilus Caspicus) at
different sizes were obtained at Fisheries Research
center, Iran and carefully transferred to the

experimental fish tanks.

Imaging system

A stable image taking technique for fish developed
based on lighting method. The imaging system
consisted of two cameras (10-MPixel; Pentax),
aquarium (glass type; Rectangular cuboids form with
height: 45 cm length: 9o ¢cm, width: 50 cm and wall
thickness: 0.03 cm), three florescent lamps, and a
microcomputer (Fig. 2). A water recycling and
filtration device and aerator installed on aquarium.
The second camera (C-2) was used for determining
the position fish from the camera -1 (Williams et al.,
2010). For imaging experiments, the fish were
transferred one by one into the aquarium imaging

System.

The process flow chart of a fish image was in Fig. 1. To
detection the head and tail of image fish used the Serkan
method. The pre-processing phase is initially performed,

which mainly consists of four major parts: Frame re-
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sampling (size transformation), iterative bilateral
filtering and canny edge detection to form the scale-map,
sub segment formation and analysis and finally the
selection of the relevant sub-segments using a relevance
model. More detail on this pre-processing phase can be
found in Serkan et al. (2007) and Ferreira et al. (2006).
After pre processing phase, bending ratio can be

expressed as follows (Shafry et al., 2012):

BR = ;‘ l:.l.‘I
o.lpy +Pal o

where Ls is the number of pixel from p: to p2, BR is
the bending ratio, and d- represents the distance in
Lo norm. Researchers checked for true corner during
the tracing process, if BR > Tgr, where Tsr = 1 is an
empirical threshold, which can be set higher to detect
only sharper (with smaller angle) corners in
particular (Abdullah et al., 2009; Shafry et al., 2012;
Serkan et al., 2007).

Computer

4
2 2
,,.,f.:é..—.h__‘._‘ mJ_E Camera-2 L '-\ lamps
(@ ===]=]
2 7 C>

Aquarium

Camera-1

Fig. 1. Schematic of experimental appearance.
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Fig. 2. Flow diagrams for the image processing method.

Also, it is a possible consequence that a single corner
can create two or more peaks in BR plots, all in close
vicinity, during the sequential tracing of the walking
ant. Therefore, we apply non-maximum suppression
in order to favor the one with highest corner factor,
which is the dot product of the bending ratio and the
curvature value. The corner factor can be expressed as
follows:

Corner factor = BR X K (23

where K, is the curvature function and can be
calculated by from the positions of neighboring
pixels. After determine of the head and tail pixel
points, the image of fish length (FLI) can be
calculated by multiplying the number of pixels with
pixel size (Abdullah et al., 2009). The actual of fish
length is calculated as (Shafry et al., 2012):

N __ Distance chject ]
Actual fish length = FLI ¥ — (3
= Focus length

"L

Measurement of biometric parameters

After image processing, total length was measured to
the nearest millimeter. Weight was determined with a
digital balance to an accuracy of 0.01 g. The WLR was
calculated using the equation W = a x LP, where W is
the total weight in g and L the total length in cm,
while a and b are constants (Ujjania et al., 2012;
Sakar et al, 2013; Ferreira et al., 2008). The
parameters a and b were estimated by linear
regression of the transformed equation: In(W) = In(a)
+ b x In (L). Additionally, the coefficient of
determination (R2) was calculated to evaluate the
fitting of mathematical relationship to experimental

data.

Results

The correlation between measured length and
calculated length by imaging system is shown in Fig.
3. As can be seen, the dots in Fig. 3 are closely
banding around at a 45° straight line (R2 = 0.969) — a
very good agreement between calculated and

experimental data, which indicates that the image
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analyze method could adequately measure the length
of fish. This observation is in agreement with the
result reported by Abdullah et al. (2009); Sidek and
Sami (2010); Shafry et al. (2012); Serkan et al.
(2007); Balaban et al. (2011) and White et al. (2006).
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Fig. 3. The comparison of the measured length with

the data calculated by imaging system.

The relationship between length and weight is shown
in Fig. 4. These results clearly depicted that
coefficient of determination (R2) for LWR was high
(R2 = 0.9872), which indicate increase in length with
increase in weight. Similar findings were given by
Sarkar et al. (2013), Ghazvini and Kateb (2014), Chu
et al. (2012) and Oscoz et al. (2005). The value of
parameter b falls within the range of 2.5 - 3.5, which
is reported for most fishes (Yilmaz et al.,, 2012).
Further, when the growth is isometric, the value of
exponent ‘b’ would be equal to 3 (b=3). If fish retains
the same shape and its specific gravity remains same
during the lifetime (Saha et al., 2009). However, a
value significantly more or less than 3 (b<3 or b>3)
indicates allometric growth (Isa et al., 2010). The
value of exponent ‘b’ is when less than 3 (b<3) and
more than 3 (b>3) indicates that fish become lighter
and heavier, respectively for particular length as it
increase in size (Ujjania et al., 2012, Ghazvini and
Kateb, Length-

expressed by the following regression equation:

2014). weight relationship is

W = 0.0145 #0437 r?=n.9872 (4)
The length-weight relationship and length values

were calculated by image analysis was used to

estimate the weight of the samples. The results
obtained for the estimated weight of the fish with the
actual weight is shown in Fig. 5. The actual weight
data are banded around the straight line (R2 =
0.9522) representing data found by computation,
which indicates that the image analyze method could

adequately measure the weight of fish.
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Fig. 4. Length-weight relationship of Rutilus rutilus

Caspicus.
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Fig. 5. The comparison of the measured weight with

the data calculated by imaging system.

Discussion

Knowledge of biometric parameters of fish is an
important tool for the study of fishing biology. The
current method of fish biometric measurement
requires measuring of each fish physically using one
of the traditional measuring tools. The main
disadvantage of this method is its time consuming
and increases the risk of disease and sudden death.

Therefore, a method to measure the biometric
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parameters of a fish automatically is greatly needed to
solve these problems. This paper studies the using of
image processing technique in the measuring fish
biometric parameters. The R2 values for the
correlation between the estimate biometric
parameters versus measured values were higher 0.95.
Therefore, image analysis technique can be used
reliably to determine the biometric parameters of

fish.
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