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Abstract 
Brain tumor detection using edge detector and classification using machine learning to detect 
brain tumours. Brain tumors can be detected using an edge detector or other type of machine 
learning technology. Brain tumor detection can detect brain tumors using a combination of 
different types of imaging. Detecting brain tumors is a complex task that requires sophisticated 
methods and techniques. One approach to this problem is to use an improved Canny edge 
detector to identify potential regions of interest in brain MRI images, followed by machine 
learning classification to determine whether these regions contain tumors. 
Keywords: Brain imaging modalities, Canny edge detector, Machine learning. 
 
Introduction 

The Canny edge detector is a popular edge detection algorithm that uses a series of steps to 
identify edges in an image. An improved version of the Canny detector may involve optimizing 
its parameters such as the Gaussian filter kernel size, the thresholding technique and edge 
linking methods, to enhance the detection of edges and reduce noise. The output of the edge 
detection algorithm can then be used to identify regions of the brain that are likely to contain 
tumors. 

Once the potential regions of interest are identified, machine learning algorithms can be used 
for classification. A variety of machine learning models can be used for this task, such as 
convolutional neural networks (CNNs) or support vector machines (SVMs). These models can 
be trained on a dataset of labeled brain MRI images, where the labels indicate whether a region 
contains a tumor or not. 

To train these models, a dataset of brain MRI images with labeled regions of interest can be 
collected. The dataset should be diverse and representative of the types of brain tumors that the 
model is intended to detect. The model can then be trained on this dataset using a combination 
of supervised and unsupervised learning techniques to optimize its performance. 
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Once the model is trained, it can be used to classify regions of interest in new brain MRI 
images. This can be done by applying the improved Canny edge detector to the new images 
and then feeding the resulting edge maps into the machine learning model for classification. 

Overall, the combination of an improved Canny edge detector and machine learning 
classification provides a powerful approach for detecting brain tumors in MRI images. 
However, it is important to note that this is a complex and challenging problem, and further 
research is needed to optimize the performance of these methods and develop new approaches 
to this critical medical application. 

Brain Tumors 
Brain tumors are abnormal growths of cells within the brain or surrounding tissues. They can 
be either benign (non-cancerous) or malignant (cancerous) and can arise from different types 
of cells within the brain. Brain tumors can cause a range of symptoms, such as headaches, 
seizures, weakness, and changes in vision or speech, depending on their location and size. 

There are various types of brain tumors, including: 

1. Gliomas: The most common type of brain tumor, which arise from glial cells that 
support and nourish neurons. 
2. Meningiomas: These tumors grow in the protective membranes that cover the brain 
and spinal cord. 
3. Pituitary adenomas: These tumors arise from the pituitary gland, which is responsible 
for regulating various hormones in the body. 
4. Schwannomas: These tumors arise from Schwann cells, which produce the myelin 
sheath that surrounds and insulates nerves. 
5. Metastatic tumors: These tumors are caused by cancer that has spread from other parts 
of the body, such as the lungs or breast. 

Treatment for brain tumors can include surgery, radiation therapy, chemotherapy, and 
targeted drug therapy. The choice of treatment depends on the type of tumor, its location, and 
its size, as well as the patient's overall health and other factors. Early detection and treatment 
are crucial for improving outcomes and minimizing the impact of brain tumors on a patient's 
life. 

Tumor detection through canny edge detector 
Tumor detection is a critical medical application that requires sophisticated image processing 
techniques. The Canny edge detector is a popular algorithm used for edge detection in images, 
including medical images. An improved version of the Canny edge detector can be used for 
tumor detection in medical images, including MRI and CT scans. 

The Canny edge detector works by detecting edges in an image by looking for areas of rapid 
change in pixel intensity. The algorithm involves several steps, including smoothing the image 
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with a Gaussian filter to reduce noise, computing the gradient of the image, applying non-
maximum suppression to thin the edges, and thresholding to eliminate weak edges. 

To improve the performance of the Canny edge detector for tumor detection, several 
modifications can be made, such as optimizing the parameters of the Gaussian filter, adjusting 
the thresholding technique, and using adaptive thresholding to handle varying levels of noise 
and contrast. These modifications can enhance the detection of edges in medical images and 
reduce the false positives and false negatives in tumor detection. 

After applying the improved Canny edge detector to the medical images, the edges detected 
can be used to identify potential regions of interest in the image. These regions can be further 
analyzed using other image processing techniques, such as segmentation, to separate the tumor 
from the surrounding tissue. 

Overall, the improved Canny edge detector provides a powerful tool for tumor detection in 
medical images, and further research can optimize its performance for different types of tumors 
and imaging modalities. However, it is important to note that the accurate detection and 
diagnosis of tumors requires the expertise of trained medical professionals, and automated 
methods should be used in conjunction with clinical evaluation and interpretation. 

Proposed Methodology 
This methodology explain the general steps involved in using Canny edge detector to detect 
tumors in MRI images. However, it's important to note that medical imaging analysis requires 
specialized knowledge and training, and it is strongly recommend consulting with a medical 
professional or a qualified image processing expert before applying any techniques to 
diagnose medical conditions. 

That being said, the Canny edge detector is a widely used edge detection algorithm in image 
processing. It detects edges in an image by finding the areas with the strongest contrast. The 
algorithm involves the following steps: 

1. Pre-processing: The MRI image is pre-processed to reduce noise and enhance 
contrast. This can be done using techniques such as Gaussian smoothing and histogram 
equalization. 
2. Gradient calculation: The Canny edge detector computes the gradient of the image to 
find areas of strong contrast. This is typically done using a Sobel or Prewitt filter. 
3. Non-maximum suppression: This step involves suppressing the weak edges and 
preserving the strongest ones. The algorithm examines each pixel in the gradient image and 
suppresses any pixel that is not a local maximum in the direction of the gradient. 
4. Double thresholding: The Canny edge detector applies two thresholds to the gradient 
image to classify the edges into strong and weak edges. The strong edges are those that 
exceed the high threshold, while the weak edges are those that are above the low threshold 
but below the high threshold. 
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5. Edge tracking by hysteresis: This final step involves connecting the weak edges to the 
strong edges to form continuous contours. This is done by starting from a strong edge pixel 
and following the weak edges that are connected to it. If a weak edge is found to be 
connected to a strong edge, it is promoted to a strong edge. This process continues until no 
more weak edges are left. 

Once the edges are detected using the Canny edge detector, the edges corresponding to the 
tumor can be identified by a medical professional or a qualified image processing expert, who 
can use their expertise to analyze the results and make a diagnosis. 

 

Fig.1 Steps for  Detecting brain tumor 
If a tumor has been detected using Canny edge detector, the next machine learning task 
would depend on the specific goals and requirements of the project. Here are a few possible 
machine learning tasks that could be performed: 

1. Segmentation: The goal of segmentation is to identify the precise boundaries of the 
tumor in the MRI image. This can be a challenging task because tumors can have irregular 
shapes and can blend in with the surrounding tissue. Machine learning techniques, such as 
convolutional neural networks (CNNs), can be used for automatic segmentation of the tumor. 
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2. Classification: Once the tumor has been segmented, it can be classified into different 
categories based on its properties. For example, the tumor could be classified as benign or 
malignant based on its size, shape, texture, and other features. Machine learning techniques, 
such as support vector machines (SVMs), decision trees, and random forests, can be used for 
classification. 
3. Prediction: Machine learning techniques can be used to predict the growth rate of the 
tumor, the likelihood of it spreading to other parts of the body, or the response of the tumor to 
different treatments. This could help doctors make informed decisions about the best course 
of treatment for the patient. 
4. Diagnosis: Machine learning techniques can be used to assist doctors in making a 
diagnosis based on the MRI images. For example, a machine learning model could be trained 
to differentiate between different types of brain tumors, such as gliomas, meningiomas, and 
metastases, based on their appearance in the MRI images. 

In summary, the machine learning task after a tumor has been found by Canny edge detector 
depends on the specific goals and requirements of the project. Different machine learning 
techniques can be used for segmentation, classification, prediction, and diagnosis. The choice 
of technique will depend on the nature of the data, the complexity of the problem, and the 
available computational resources. 

Conclusion 
Using Canny edge detector with machine learning for brain tumor detection offers several 
benefits: 

1. Improved accuracy: Canny edge detector can identify the edges of a tumor with high 
accuracy, which can help to improve the overall accuracy of the machine learning model. By 
detecting the edges of the tumor, the model can focus on the areas of the image that are most 
likely to contain the tumor and reduce false positives. 
2. Reduced computational cost: Using Canny edge detector can reduce the 
computational cost of the machine learning model. Instead of analyzing the entire image, the 
model can focus on the edges identified by Canny edge detector, which reduces the amount 
of data that needs to be processed. This can lead to faster processing times and reduced 
memory requirements. 
3. Robustness to noise: MRI images can be noisy and contain artifacts, which can affect 
the accuracy of machine learning models. Canny edge detector can help to reduce the impact 
of noise by focusing on the edges of the tumor, which are less affected by noise. 
4. Interpretable results: Canny edge detector produces interpretable results, which can 
help to explain the output of the machine learning model. By visualizing the edges of the 
tumor, doctors and researchers can gain insight into the characteristics of the tumor and the 
features that the machine learning model is using for detection. 
5. Generalizability: Using Canny edge detector with machine learning can improve the 
generalizability of the model to new data. By focusing on the edges of the tumor, the model 
can learn features that are more generalizable across different patients and MRI scanners, 
which can lead to better performance on unseen data. 
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Overall, using Canny edge detector with machine learning for brain tumor detection can lead 
to improved accuracy, reduced computational cost, robustness to noise, interpretable results, 
and better generalizability. 
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