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Abstract

Abstract

Large yellow croak (Larimichthys crocea, Richardson,1846), one of the major
mariculture species in southeastern costal area of China and one of China’s top 8
leading exports of aquatic products, has exceeded annual output of 70,000 metric tons
with total economic value of some RMB 3.0 billion. In recent years, along with the
abuse of antibiotics and other drugs and the increase in the number and density of
farmed species, water quality and the ecological environment had gradually
deteriorated, as well as frequent outbreak of diseases. Therefore, prevention and
prediction of diseases has great significant importance to the sustainable development
of large yellow croak farming industry.

At present, the majority of the farmers are lacking of scientific knowledge about
disease. In order to develop their understandings, help them with accurate diagnose
and make timely treatment, we finally developed the “Large Yellow Croak Disease
Diagnosis System” through research of long period of time. Users could manipulate
the software and learn basic disease knowledge as well as understand related
treatments by getting systematic training. By providing samples of symptom, the
system is also able to identify the disease.

However, disease diagnosis and treatment are just remedial measures which
could not prevent the disease and reduce economic losses. Disease pre-warning and
prediction becomes a potential method to solve this problem. Water quality is
considered to be the most important factor affecting the health of aquatic animals, as
well the sustainable key element of aquaculture industry. In this study, we introduced
both the traditional classification method-multiple linear (ML) analysis and the
artificial intelligence classification method-random forest (RF) algorithm to analyze
and predict the effect between 11 water quality parameters on the most common and

severe large yellow croak disease-marine white spot disease. In ML analysis, 5



Abstract

insignificant parameters were wiped out, then 6 (1 to 6-dimension) disease prediction
models were respectively built, with which the accuracy increased from 50.5% to 68.8%
along with the increasing dimensions. After comprehensive evaluation for the
performance of each model, we finally chose the 3-dimension model: the water
temperature (WT), the dissolve oxygen (DO), the chemical oxygen demand (COD), as

parameters to enhance our disease prediction system. The formulas were expresses al

followed:
Y1=-85.123+3.136%X1+14.414%X,-5.370 X3 Q)
Y= -90.051+3.395%X1+14.178 %X ,-4.430 %X 2)
Y= -88.515+3.367>X1+13.995%X,-4.046 X3 (3)
Y 4= -73.768+3.028 %X 1+12.876%X,-4.484 %X 3 4)

Y1 to Y, indicated severity rate 1 to 4, which represented healthy conditions,
small-scale disease, medium-scale disease and large-scale disease, respectively.

X1 to X3 represented WT (°C), DO (mg/L) and COD (mg/L), respectively.

In practice, the above 3 parameter measured could be put into the 4 formula to
calculate Y1, Y2, Y3, Y4 the maximum value among Y; to Y, represented the
severity rate as predicted. The total prediction accuracy was 66.4%, which indicated a
general performance of this model.

In RF analysis, effect weight to the disease severity rate of each parameter was
calculated, where the parameters was selected according to the weight (from high to
low). We built 10 (2 to 11-dimension) models which respectively represent the
increasing in number of dimensions, and the prediction accuracy had increased from
81.0% to 90.6% After comprehensive evaluation for the performance of each model,
we finally chose the 3-dimension prediction model: the WT, DO, COD to disease
severity rate model. The total prediction accuracy was 83.6%, which showed that the
performance of this model was in good condition.

To speak of, the top 3 effect weight parameters the ML and RF model analyzed

were the same, which furthermore demonstrated the importance of these 3 parameters.
1\



Abstract

Comparing ML with RF model, it was found that the RF performed much better than
the ML model (the prediction accuracy was higher up to about 17%), and concluded
the RF model built in this study was ideal for large yellow croak white spot disease
forecast. Whereas there is no visual mathematical formula in RF model, therefore, it
needs intensive specialized knowledge which result in promoting difficulties in
farmers. To this end, we combined software techniques to build a related prediction
system into which the RF model was planted. The users could input the measured
water quality data by a single or batch, and the system would built model itself and
finally forecast disease severity rate. The users can take related measures in advanced
to prevent disease occurrence by knowing the predicted result. Moreover, RF is an
machine learning tools, which has great self-learning property. It need the users to
feedback the real severity rates that are updated, to make improvements if the

prediction result was sometimes in error.

Key word: Large yellow croak; Disease diagnosis; Pre-warning; Multiple linear

model; Random forest algorithm
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