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ABSTRACT: 

Fish diseases significantly impede aquaculture 

productivity and sustainability. This study develops 

a smarter system utilizing deep learning and image 

processing technology to detect infections within 

salmon fish. The system has two layers: image pre-

processing which includes CLAHE, LAB color 

transformation and segmentation, and disease 

classification using Support Vector Machine (SVM) 

with kernel functions. An augmented and non-

augmented dataset of salmon fish images was 

created and utilized. The method achieved an 

accuracy of 91.42 and 94.12, outperforming 

traditional classifiers such as Decision Tree, 

Logistic Regression, and Naïve Bayes. The study 

demonstrates that considerable enhancement to 

images alongside SVM significantly improves its 

performance in detecting diseases in fish in 

aquaculture at earlier stages. 
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INTRODUCTION 

The importance of aquaculture in assuring food 

supply in the world is growing. One of the most 

sought after species, salmon, is now extensively 

farmed. However, the fish farming industry is prone 

to infections from bacterial, viral, and parasitic 

organisms which not only affect the fish, but block 

economic progress as well as the health of the 

oceans. It is crucial to remove infected fish from a 

system as fast as possible to avoid the spread of 

infection. The lack of automated detection systems 

for manual identification makes using them highly 

inefficient. This project is geared towards salmon 

aquaculture by building a smart disease detection 

system using machine learning and image 

processing. Methods of pre-processing such as 

interpolation and adaptive histogram equalization 

improve fish image quality before their 

classification using machine learning algorithms, 

predominantly SVM. The advantages of this 

integration are enhanced accuracy as well as real-

time and scalable disease detection. This system can 

significantly improve modern aquaculture by 

changing the landscape of health monitoring. 

Several researchers have tackled the issue of 

identifying fish diseases using images and machine 

learning. As mentioned in their work, Hamid et al. 

(2010) developed a new technique called extended 

cubic B-spline interpolation which aims to resolve 

boundary value problems and can be used towards 

smoother image representation. In 2017, Agarap 

proposed a hybrid architecture that uses a 

convolutional neural network alongside SVM, 

showcasing strong classification success rate for 

images, particularly for the MNIST dataset. In 

2016, Khan et al. used SVMs to analyze dengue-
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infected blood samples through Raman 

spectroscopy, demonstrating the power of SVMs in 

biomedical classification. Hitam et al. (2013) 

enhanced the visibility of submerged images with 

the use of CLAHE, which is essential for 

underwater imaging. Malik et al. (2017) made use 

of machine learning to develop a system for 

diagnosing fish diseases, successfully applying 

SVMs for classification tasks. The works 

mentioned above reinforce the utilization of image 

processing and machine learning—particularly 

SVMs—for disease detection accuracy. They help 

establish a base for developing efficient fish disease 

detection systems for aquaculture.  

TABLE1. Summary of Key Literature 

Contributions and Their Impact on Current 

Research 

Author(s) Contribution 
Impact on Current 

Research 

Hamid et 

al. (2010) 

Applied cubic B-

spline interpolation 

to enhance image 

smoothness 

Used for precise fish 

image enhancement in 

pre-processing 

Agarap 

(2017) 

Combined CNN and 

SVM for high-

accuracy image 

classification 

Inspired hybrid image 

classifiers for robust 

prediction in fish health 

Khan et al. 

(2016) 

Used SVM for 

disease classification 

in biological data 

Validated SVM's 

effectiveness in 

diagnosing diseases 

from spectral image 

inputs 

Hitam et al. 

(2013) 

Improved underwater 

image clarity using 

CLAHE 

Adopted for 

preprocessing murky 

aquaculture images 

Malik et al. 

(2017) 

Machine learning-

based fish disease 

diagnosis 

Established use-case 

feasibility of ML in 

aquaculture disease 

identification 

 

PROPOSED APPROACH 

In this project, we propose a complete fish disease 

detection workflow incorporating machine learning 

and image processing techniques. The system 

consists of two major components: pre-processing 

and classification. In the first component, fish 

images are enhanced through a series of processes 

such as interpolation, CLAHE, and LAB color 

space transformation, which improves color, 

uniformity, and the overall image. All these 

techniques together make the images clearer and 

improves the overall output which helps in disease 

detection. The second component involves 

classification of SVM-based fish as fresh or 

infected through kernel techniques. The images are 

split into training and testing datasets, and SVM is 

trained to recognize disease patterns using extracted 

features. Comparative analysis is performed using 

other classifiers such as Decision Tree, Logistic 

Regression, and Naïve Bayes. The adjustment 

achieves remarkable accuracy and reliability 

scoring over 94% with the use of image 

augmentation. This method offers the advantage of 

automated early detection of diseases in aquaculture 

and could avert substantial losses. 

 

Figure 1: Proposed fish diseases detecting System 
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METHODOLOGIES 

The methodology involves structured steps starting 

from dataset preparation to model evaluation. 

Initially, a novel dataset comprising both infected 

and healthy salmon fish images is uploaded into the 

system. These images are subjected to multiple pre-

processing techniques: 

 Interpolation: Enhances image resolution 

for better detail extraction. 

 CLAHE: Balances contrast across the 

image to highlight key disease features. 

 LAB Transformation: Converts RGB to 

LAB color space, which separates luminance for 

effective segmentation. 

After pre-processing, the dataset is split into 

training (80%) and testing (20%) sets. Multiple 

machine learning models are trained using these 

datasets: 

 Decision Tree: Simple model used as a 

baseline. 

 Logistic Regression: Applied for binary 

classification based on pixel patterns. 

 Naïve Bayes: Used to test probabilistic 

model performance. 

 Support Vector Machine (SVM): The 

proposed model, using radial basis function 

(RBF) kernel for non-linear classification. 

The performance of each model is measured using 

metrics like accuracy, precision, recall, F1-score, 

and confusion matrix analysis. A comparative bar 

graph displays how each model performs on these 

metrics. Ultimately, SVM outperformed all other 

models with a peak accuracy of 96% on test data, 

affirming its robustness. The methodology also 

includes a prediction module where new fish 

images can be uploaded and classified in real time, 

providing a practical solution for aquaculture farms. 

RESULTS 

The system was rigorously tested using a novel 

dataset of fish images under both augmented and 

non-augmented conditions. The SVM model 

achieved remarkable performance, delivering 

94.12% accuracy with image augmentation and 

91.42% without. In comparison, Decision Tree, 

Logistic Regression, and Naïve Bayes models 

achieved 70%, 78%, and 75% accuracy, 

respectively. These results were further validated 

using confusion matrices and bar graph 

comparisons, which highlighted the SVM model’s 

superior predictive capability. The model 

demonstrated 100% correct classification of fresh 

fish in multiple test runs, confirming its reliability. 

Moreover, real-time prediction was successful when 

a test image was uploaded, where the model 

correctly identified whether the fish was fresh or 

infected. The high precision and zero false positives 

in SVM results make it highly applicable for 

practical aquaculture monitoring systems. The 

results validate that the integration of effective 

image pre-processing and the SVM classifier is 

optimal for automated fish disease detection. 

 

Graph x-axis represents algorithm names and y-axis 

represents accuracy, precision and other metric in 

different colour bar. 
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Fish predicted as INFECTED FISH 

 

Fish predicted as FRESH 

DISCUSSION 

The results clearly indicate that SVM is the most 

effective classifier for fish disease detection among 

the tested models. The superior accuracy achieved 

with both augmented and raw image datasets 

demonstrates the robustness and generalization 

capability of the SVM model. By leveraging 

powerful image enhancement techniques like 

CLAHE and LAB conversion, the system 

successfully improves input quality, which directly 

enhances model performance. The study also proves 

the advantage of image augmentation in boosting 

classification accuracy. One key observation is that 

while traditional classifiers like Decision Tree and 

Logistic Regression offer a basic level of 

classification, they fall short in handling the 

complexity and variability of real fish images. On 

the other hand, SVM, with its kernel functions, 

adapts well to the non-linearity in the dataset. The 

real-time testing capability ensures that the model is 

not just limited to experimental environments but 

can also be deployed practically. These findings 

pave the way for extending the system with deep 

learning models like CNNs or integration into IoT-

based fish monitoring setups. Overall, the project 

establishes a strong foundation for smart 

aquaculture applications. 

CONCLUSION 

This study presents a reliable and accurate machine 

learning-based system for detecting fish diseases 

using image data. Through a combination of 

interpolation, CLAHE, LAB color transformation, 

and SVM classification, the proposed approach 

achieves outstanding accuracy—94.12% with 

augmentation and 91.42% without. Compared to 

traditional models like Decision Tree and Naïve 

Bayes, the SVM model showed superior 

performance in all evaluation metrics. The system’s 

ability to classify fish images in real time confirms 

its practical usability in aquaculture farms. The 

automated nature of this tool reduces reliance on 

human inspection and promotes early detection, 

potentially minimizing economic losses in fish 

farming. Future work aims to enhance the system 

further using CNN architectures and integrate IoT 

capabilities for real-time disease alerts. Overall, this 
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project provides a promising solution for modern 

aquaculture disease management using intelligent 

imaging and classification techniques. 
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