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Analysis of Ascites Symptoms in Cultured Olive Flounder, Paralichthys Olivaceus,
using a Random Forest Machine Learning Method

Kyeong-Im Kim' + Sung-Hyun Kim™ - Hee-Taek Ceong - Soonhee Han - Jeong-Seon Park™
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ABSTRACT

Ascites is a condition in which body fluids are abnormally accumulated in the fish’s abdominal cavity, and is an important indicator of the health of
flounder. Ascites can occur in the process of infection with bacteria, viruses, parasites, etc., which causes abdominal distension, sluggish growth, and weight
loss. In this paper, we tried to find the correlation with other symptoms or diseases that affect ascites symptoms in flounder. As experimental data, ascites
symptoms were divided into three states: no ascites, ascites transparent, and ascites opaque, and disease diagnosis data of cultured flounder collected for 7
years were used. After performing an appropriate preprocessing process for the random forest machine learning method, other symptoms and disease
factors related to ascites were extracted, and it was confirmed that the proposed model could present the main factors related to ascites.
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Fig. 2 An example of the structure of random forest
model
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Table 1. Experimental data
Year Number of source data
2015 166
2016 899
2017 2,302
2018 3,687
2019 4,219
2020 4,046
2021 4,915
Total 20,234
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Table 2. Attributes added since 2020

External symptom Internal symptom

Muscle ulcer Liver degeneration

Eye redness Liver inflammation

Ocular edema Spleen liquefaction

Anus hemorrhages Kidney liquefaction

Anus intestine hernia

Heart hemorrhages
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Table 3. Attribute names and counts of missing data

Attribute Name Count

Fish species 50

Width 196

Weight 401

Disease Diagnose 14,099
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Table 4. Step—by-step preprocessing and result
dimension of missing value deletion method

Step Preprocessing Dimension
4 | Selept iny rows where the fish 18,040 x 134
species is Olive Flounder
5 |” Delete rows with missing 7.362 x 134
values
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Table 5. Step—by-step preprocessing and result
dimension of the missing value replacement
method

Step Preprocessing Dimension

- Replace missing fish species
with Olive Flounder

4 - Select only rows where the

fish species is Olive

Flounder

Delete columns with many

5 missing values

- Delete rows with missing
values
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Table 6. Simple statistical information from the
numerical data used

temp. width weight Ascites
mean 18.24 29.74 ©  402.30 0.65
std. 2.40 9.90 390.08 0.48
min. 0.00 0.00 0.00 0.00
25% 16.50 23.00 135.00 0.00
50% 17.60 29.00 280.00 1.00
75% 19.70 36.00 545.00 1.00
max. 28.40 335.00 . 4000.00 1.00
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Table 7. Number of data according to attribute
values of ascites symptoms

Value Ascites symptom Count
0 none 7,816

1 transparent 2,421

2 opaque 9,997
Total 20,234
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Table 8. Target label used each case

Case none transparent opaque
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B 0 1 2

C - 0 1
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Table 9. Split of training and test data set

Case Target label Ascites | y_train | y_test
0 (none) 6,389 5111 1,278

A 1 (exist) 11,701 9,361 2,340
subtotal 18,090: 14,472: 3,618

0 (none) 6,389 5111 1,278

5 1 (transparent) 2,274 1,819 455
2 (opaque) 9,427 7,542: 1,885

subtotal 18,090: 14,472: 3,618

0 (transparent) 2,421 1,937 484

C 1 (opaque) 9,997 7,997 2,000
subtotal 12,418 9,934 2,484
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Table 10. Comparison of the top 10 key attributes for each of the three cases related to ascites symptoms

Case A Case B Case C
Rank Attribute name Importance Attribute name Importance Attribute name Importance
1 Temperature 0.064 Abdomen distension 0.072 Abdomen distension 0.183
2 Weight 0.055 Temperature 0.071 Temperature 0.069
3 Gill pale 0.053 Weight 0.062 Weight 0.068
4 Width 0.051 Width 0.057 Width 0.064
5 Abdomen distension 0.045 Gill pale 0.043 Anus intestine hernia 0.038
6 Argulus japo nicus 0.033 MB_Scuticociliatida 0.024 Heart enlargement 0.023
7 MB_Scuticociliatida 0.033 Liver enlargement 0.023 Intraperitoneal muscle petechial hemorrhages 0.019
8 Heart enlargement 0.027 Argulus japo nicus 0.022 Skin petechial hemorrhage 0.017
9 MI_Vibrio spp. 0.026 Heart enlargement 0.022 Spleen nodule 0.017
10 Liver enlargement 0.025 MI_Vibrio spp. 0.019 Intraperitoneal muscle hemorrhages 0.016
o AEelM Aee 317he] £ Fokme A ANeH_AEED, ES AR AEEE, S
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Table 11. Comparison of Random forest learning
results
Case Comparision Original Down sampled
criteria all attributes attributes
dimension | (18,090 x 124) (14,472 x 36)
accuracy 0.90 0.86
A confusion 114 137 1,071 207
matrix 212 | 2,128 284 | 2,056
dimension | (18,090 x 124) (18,090 x 31)
accuracy 0.83 0.78
B confusion 1,154 5 119 1,087 6 185
i 25 | 263 | 167 22 250 | 174
matrix 218 | 90 [1,57|| 270 | 124 | 1,401
dimension | (12,418 x 124) (9,934 x 27)
accuracy 0.89 0.89
¢ confusion 278 206 294 190
matrix 7 1,923 17 1,883
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