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[Abstract]

In this paper, to improve the conditions of the fish processing site, we propose a method to predict the
cutting point of fish according to the target weight using Al machine vision. The proposed method
performs image-based preprocessing by first photographing the top and front views of the input fish. Then,
RANSAC(RANdom SAmple Consensus) is used to extract the fish contour line, and then 3D external
information of the fish is obtained using 3D modeling. Next, machine learming is performed on the
extracted three-dimensional feature information and measured weight information to generate a neural
network model. Subsequently, the fish is cut at the cutting point predicted by the proposed technique, and
then the weight of the cut piece is measured. We compared the measured weight with the target weight
and evaluated the performance using evaluation methods such as MAE(Mean Absolute Error) and
MRE(Mean Relative Error). The obtained results indicate that an average error rate of less than 3% was
achieved in comparison to the target weight. The proposed technique is expected to contribute greatly to
the development of the fishery industry in the future by being linked to the automation system.

» Key words: Al machine vision, Image processing technology,

Random sample consensus partitioning technique, Cutting point, Neural network model
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I. Introduction
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II. Preliminaries
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Table 1. Summary of Related works

Related works

Research Objectives

Hauser-Davis et
al.[14]

fish classification using total
length, standard length, head
length and height.

Balaban et al.[25]

Prediction of fish weight using
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image processing.
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Man et al.[33] between lens and fish and
refraction information using lens.
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al.[24] on machine vision.

Miranda et al.[23]

prototype design for estimating a
length of fish
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Prediction of fish weight using
morphological characteristics
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length using laser scanner
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Stepl. Preprocess Phase
input : fish,
output : preprocessed image

Step4. Cut Point Prediction Phase

input : 3D Information, target weight
output : cut points for target weight

Floor plan —1/ Floor plan
Front view Front view

Step2. 2D Modeling Phase
input : preprocessed image
output : 2D Model

~ _~

Step3. 3D Modeling Phase
input : 2D Model
output : 3D Information

Fig. 1. System Architecture
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(b) high pass filters

(c) masking. gaussian blurring,
binarization-

(a) gray scales

Fig. 2. Process of preprocessing the floor plan using
image processing filters
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3. Model for Predicting the Cutting Points of
Fish Based on the Target Weight
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Fig. 7. Modeling of the 3D appearance of a fish
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Table 2. Dataset schema for training

variables type
length(l)
max long axis(a)
- features
max short axis(b)
volume(v)
observated weight(w) label

IV. Experiment

1. Experimental Environment and Procedure
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Table 3. Detail of experiments

Types Items Values
CPU intel i3 2.13Ghz X 2
Memory 3GB
H/W Camera viewrun DMK 23u618
Specifications
Camera H:484, V:640
resolution
pixel size H:6.6pum, V:5.6um
image
processing OpenCV 245
S_/_W ) library
Sepecifications .
rnachine Keras 2.0
learning

2. Performance Evaluation
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Table 4. Performance evaluation for the 40-g target
weight

MAE(g) MRE(%) Max Error(g)
first piece 1.19 2.99 2
second piece 1.42 3.55 2
thrd piece 1.41 3.54 2
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Table 5. Performance evaluation for the 60-g target
weight

MAE(g) MRE(%) Max Error(g)
first piece 2.12 3.53 3
second piece 1.46 2.43 2
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