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ABSTRACT 

Computer Vision, Deep Learning, and Machine Learning Algorithms make it possible to detect 

various dynamic issues in nature.  Tankers, oil fields, oil pipelines, and hydrocarbon leaks and 

spills create serious problems for the sea ecosystems. [1] Utilizing this type of model can help 

detect oil leaks promptly, guide scientists’ predictions, compile cleaning plans, make urgent 

decisions on time, and stop or reduce the negative impacts of those incidents. Numerous recent 

scientific studies have been taken on this issue [2-7]. Illegal Pollution requires continuous 

monitoring and remote tracking technique employing satellites is an intriguing solution for the 

detection of oil leaks [8]. In this article, the solution to this problem is provided with the help of a 

recently updated model [9]. Specifically, emphasize the automatic approach of differentiation of 

oil marks and other similar marks.  
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Introduction  
One of the most serious ecological issues that can quickly cause damage to a large area is oil 

spills. A multitude of factors, such as pipeline rust and disregard for process safety rules, can lead 

to oil leaks. One thing is for sure: preventing the environmental catastrophe may depend greatly 

on early problem diagnosis [10]. Deep learning models can assist us in detecting oil spills from 

faraway locations, which makes early detection tools crucial. About the image samples (Fig. 1.): 

The image samples are sourced from the Roboflow online platform, an online open-source 

model dataset, which has the general use license, titled "OilSpill Dataset". The dataset consists of 

2500 images and was created in 2023. The images, captured by drones and satellites, have 

dimensions of 640x640 pixels. The images are collected in a natural setting; therefore, this makes 

the model we have developed more suitable to adapt during practical application [11, 12]. 
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Fig. 1. Collected images used for model training. 

 

Considering the possibility of the drone and satellite images taken from different angles, 

initially basic transformation methods are applied to the image set. These methods encompass 

horizontal and vertical conversion of the images and adjustments to light levels within the range 

of -25% to 0%, among others. During the training of the Machine Learning Models, it is 

recommended to split the dataset into three parts. Approximately 2400 images are used to train 

the model. Around 60 images from the test set will be used for testing the trained model and 

implementing necessary adjustments during the training of the model. Along with this, the 

validation set consists of 40 images that the model has not encountered before. The purpose of 

using the validation set is to ensure the accuracy of the trained model in real-case applications. 

In Fig. 1, examples of images for model training are demonstrated. As depicted, Oil Leaks 

are not always in the same colours and shapes. This variability is observed across all images. 

 

About the Model 

The YOLO model is commonly used for real-time object localization in robotics, self-driving 

cars and video monitoring programs. There are numerous modifications and new architectures in 

the YOLO library, among them YOLOv8 is the most recent. Similar to other YOLO models, this 

model also includes Nano, Small, Medium, Large, and Huge Neural Networks [13]. 
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Evaluation Metrics 

F1 score is one of the commonly used metrics to check the model accuracy in Binary 

Classification problems. It provides insights into both the accuracy and reliability of the model. 

 

 
 

Precision is the ratio of true positives (or true negatives) to total number of positive (or 

negative) predictions, while recall indicates the ratio of true predictions to the total number of 

samples in that class. Therefore, both precision and recall should be high to achieve a high F1 

score [14]. We will investigate the impact of changes in precision and recall along with the F1 

score. 

Additionally, three loss functions should be explored for YOLO models. 

Bounding Box Loss, also known as Localization Loss, measures the error between the 

predicted bounding box and the ground truth. The specified loss function employs relevant 

functions as regression models use. 

The Confidence Loss measures the ability of the model to detect the presence or absence of 

an object. It penalties when the object is not detected, or it is detected multiple times, resulting in 

a high loss function value. This loss is determined by the overlapping area between the bounding 

box and the actual box. 

The Class Loss function measures the error of probabilities assigned to each bounding box. 

The YOLO model assigns probabilities for each bounding box, and this loss function calculates 

the discrepancy between the predicted probabilities and actual ones, resembling the loss functions 

used in Classification Models [15]. 

 

Experimental 
YOLO version 8 is utilized during the training of the model. Each of the Nano, Medium, 

Large and Huge Neural Networks used during training was retrained with 20-25 iterations. 

 

 
Fig. 2. Results of Small YOLOv8 Model Training. 
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Fig. 3. Results of Medium YOLOv8 Model Training. 

 

 
Fig. 4. Results of Large YOLOv8 Model Training. 

 

 
Fig. 5. Results of Huge YOLOv8 Model Training. 
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Based on the results of model training, the Large and Huge YOLOv8 models have superior 

performance in solving complex problems. For Nano, Small and Medium models, it is observed 

that precision increases while recall decreases. Furthermore, the mAP50 metric also shows a high 

value for the Large model. This refers to the potential for improvement of this model. With 50 

iterations of training, there is a significant decrease in loss function values for both training and 

testing. This means it is possible to boost the efficiency of the model by increasing the number of 

iterations. 

 

 

 
Fig. 6. F1 Confidence Curves for Large and Huge YOLOv8 models respectively. 
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Fig. 7. F1 Confidence Curves for Medium and Small YOLOv8 models respectively. 

 

According to the F1-Confidence Curve, the highest performance belongs to the YOLOv8 

model with the Huge neural network, while the results of the Large model are slightly lower. In 

contrast, the performance of small and medium models is dramatically lower." 
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Fig. 8. Precision-Recall curve of Large and Huge YOLOv8 models respectively. 

 

More area under the curve is considered a good result when analyzing Precision-Recall 

curves. The Huge type of model has better performance for this evaluation as well. The Precision-

Recall curve provides the data about how much Precision should be compromised to increase 

Recall or vice versa. A higher evaluation signifies that we can have a model with high precision 

without losing recall value. 
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Fig. 9. Results of Testing of Huge Type of Model. 

 

As shown in Fig. 9, the YOLOv8 model, which has a huge deep learning network, achieved 

high results with just 50 iterations. 

 

Results 
1. The YOLOv8_x model has been trained to detect oil leaks in photos captured by drones 

and satellites. 

2. The latest models for this problem are checked and compared to each other. 
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XÜLASƏ 

Şəkil öyrənilməsi, dərin öyrənmə maşın öyrənmə alqoritmləri təbiətdə bir çox problemin dinamik 

bir şəkildə aşkar edilməsini mümkün edir. Tankerlər, neft buruqları və neft borusundan təbii 

karbohidrogen sızıntıları və dağılmaları dəniz ekosistemi üçün ciddi problem yaradır [1]. 

Praktikada bu tipli modellərin tətbiqi neft sızmalarının tez bir zamanda aşkarlanılmasında, 

alimlərə etdikləri təxminləri istiqamətləndirmsində, təmizləmə planlarını tərtib edilməsində, 

vaxtında və təcili qərarlar verilməsində və belə halların neqativ tərəflərinin dayandırılıb və 

azaldılması üçün istfadə edilə bilərlər. Son dövrlərdə məhz bu problem üzərində yüzlərlə məqalə 

dərc edilmişdir [2-7]. Qanunsuz çirklənmə davamlı monitorinq tələb edir və peyk vasitəsilə 

uzaqdan zondlama texnologiyası neft dağılmalarının operativ aşkarlanması üçün cəlbedici 

variantdır [8]. Bu məqalədə ən son modifikasiya edilmiş modellərin köməyi ilə bu problemin 

operativ həll edilməsi əməliyyatı icra edilmişdir [9]. Xüsusilə, biz nümunənin tanınmasında neft 

ləkələri və oxşar ləkələr arasında ayrı-seçkilik etmək üçün avtomatik yanaşmaların istifadəsinə 

diqqət yetiririk.  

Açar sözlər: Neft, neft sızıntısı, süni intellekt, şəkil lokallaşdırma modelləri, PyTorch, YOLOv8. 
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АБСТРАКТ 

Алгоритмы компьютерного зрения, глубокого обучения и машинного обучения позволяют 

обнаруживать различные динамические проблемы в природе. Танкеры, нефтяные 

месторождения, нефтепроводы, утечки и разливы углеводородов создают серьезные 

проблемы для морских экосистем. [1] Использование этого типа модели может помочь 

оперативно обнаруживать утечки нефти, определять прогнозы ученых, составлять планы 

очистки, вовремя принимать срочные решения, а также останавливать или уменьшать 
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негативные последствия этих инцидентов. По этому вопросу в последнее время проведены 

многочисленные научные исследования [2-7]. Незаконное загрязнение требует постоянного 

мониторинга, а технология дистанционного отслеживания с использованием спутников 

является интригующим решением для обнаружения утечек нефти [8]. В данной статье 

решение этой проблемы представлено с помощью недавно обновленной модели [9]. В 

частности, подчеркните автоматический подход к различению марок масла и других 

подобных знаков.  

Ключевые слова: нефть, утечка нефти, искусственный интеллект, модели локализации 

изображений, PyTorch, YOLOv8.  

 

 


