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Abstract  

Osteosarcoma is a type of bone cancer that primarily affects children and young adults. Early detection 

and diagnosis of osteosarcoma are crucial for successful treatment outcomes. One approach to detecting 

osteosarcoma is to use medical imaging techniques, such as X-ray or MRI, and applying image processing 

and machine learning algorithms to analyze the images.  

The Canny edge detector is a popular image processing technique that is commonly used for detecting 

edges in images. It works by applying a series of filters to an image to highlight edges and then thresholding 

the filtered image to obtain a binary edge map.  

To use the Canny edge detector for osteosarcoma detection, you would first need to obtain medical 

images of the affected bone. These images can then be pre-processed to enhance the bone structure and 

remove any noise or artifacts that may interfere with edge detection. Next, you would apply the Canny 

edge detector to the pre-processed images to obtain a binary edge map.  

Once you have the edge map, you can extract features from the edges using machine learning algorithms, 

such as support vector machines (SVM) or convolutional neural networks (CNN). These algorithms can 

learn to distinguish between normal and abnormal bone structures based on the edge features extracted 

from the images.  

It's worth noting that while the Canny edge detector is a useful tool for detecting edges in images, it may 

not be sufficient on its own for accurate osteosarcoma detection. Combining it with other image 

processing techniques and machine learning algorithms may improve the accuracy of the detection 

process.  
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Introduction  

Osteosarcoma detection is a challenging task that requires accurate and efficient detection of the tumor 

in medical images. Canny edge detection is a well-known technique for detecting edges in images, but it 

may not be sufficient for accurate osteosarcoma detection on its own. However, combining Canny edge 

detection with machine learning techniques can improve the accuracy of osteosarcoma detection.  
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Here is a possible approach for osteosarcoma detection using Canny edge detection and machine learning:  

1. Image preprocessing: The medical images (e.g., X-rays, CT scans) should be preprocessed to 

remove noise and enhance contrast. This can be done using techniques such as filtering and histogram 

equalization.  

2. Canny edge detection: The preprocessed images can be subjected to Canny edge detection to 

extract the edges of the bone structure and tumor. This will result in a binary image where the edges are 

represented as white pixels.  

3. Feature extraction: Features can be extracted from the binary images, such as the area, perimeter, 

and shape of the detected edges. These features can be used to train a machine learning model.  

4. Machine learning: A machine learning model, such as a support vector machine (SVM) or 

convolutional neural network (CNN), can be trained on the extracted features to classify the images as 

either normal or containing osteosarcoma. The model can be fine-tuned using techniques such as 

crossvalidation and regularization to improve its performance.  

5. Evaluation: The performance of the model can be evaluated using metrics such as sensitivity, 

specificity, accuracy, and area under the receiver operating characteristic (ROC) curve.  

Overall, the combination of Canny edge detection and machine learning can provide an accurate and 

efficient method for detecting osteosarcoma in medical images. However, it is important to note that this 

is a complex task that requires expertise in both image processing and machine learning, and it is 

important to consult with medical professionals to ensure that the approach is appropriate for clinical use.  

Osteosarcoma  

Osteosarcoma is a type of bone cancer that develops in the cells that form bones. It usually occurs in 

children, adolescents, and young adults, and it is more common in males than females. The exact cause 

of osteosarcoma is unknown, but some risk factors include previous radiation therapy, certain genetic 

conditions, and some bone diseases.  

Symptoms of osteosarcoma can include bone pain, swelling, and tenderness near the affected bone, as 

well as fatigue, weight loss, and fever. Imaging tests such as X-rays, CT scans, and MRI scans are usually 

used to diagnose osteosarcoma, and a biopsy may be performed to confirm the diagnosis.  

Treatment for osteosarcoma typically involves a combination of chemotherapy, surgery, and radiation 

therapy. The goal of treatment is to remove as much of the cancer as possible while preserving as much 

of the affected limb as possible. In some cases, amputation of the affected limb may be necessary.  

The outlook for patients with osteosarcoma depends on factors such as the size and location of the tumor, 

whether it has spread to other parts of the body, and the patient's overall health. With early diagnosis and 

aggressive treatment, the prognosis for osteosarcoma has improved over the years, but it is still a serious 

condition that requires careful management by a team of medical professionals.  
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Osteosarcoma detection through canny edge detector  

  

Osteosarcoma detection through Canny edge detector is one of the image processing techniques that can 

be used to detect the presence of osteosarcoma in medical images such as X-rays or CT scans.The Canny 

edge detector is a popular image processing technique used to detect the edges in an image. The 

algorithm works by identifying the areas in the image where the intensity of the pixels changes rapidly, 

and then tracing the edges of these areas.  

To detect osteosarcoma using the Canny edge detector, the following steps can be followed:  

1. Preprocessing: The medical image should be preprocessed to remove noise and enhance contrast. 

This can be done using techniques such as filtering and histogram equalization.  

2. Applying Canny edge detector: The preprocessed image is then passed through the Canny edge 

detector. The output of the Canny edge detector is a binary image where the edges are represented as 

white pixels.  

3. Postprocessing: The binary image can be post-processed to remove any small, isolated regions 

that are not relevant to the detection of osteosarcoma.  

4. Analysis: The resulting image can be analyzed to detect the presence of osteosarcoma. This can 

be done manually by a trained medical professional or using machine learning techniques such as object 

detection algorithms.  

It is important to note that while the Canny edge detector can be useful for detecting the edges of 

osteosarcoma in medical images, it is not always sufficient on its own to accurately diagnose the presence 

of osteosarcoma. The results of the Canny edge detector should be interpreted in the context of other 

clinical information, and confirmed with additional diagnostic tests such as a biopsy or MRI scan.  

  

Proposed Methodology  

This methodology explain the general steps involved in using Canny edge detector to detect 

osteosarcoma 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.  

Detection of osteosarcoma in MRI images through the Canny edge detector with machine 

learning is a possible approach to automate the process of osteosarcoma detection in medical 

images. Here is a possible approach for detecting osteosarcoma in MRI images using the Canny 

edge detector and machine learning:  
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1. Image preprocessing: The MRI images should be preprocessed to remove noise and 

enhance contrast. This can be done using techniques such as filtering and histogram equalization.  

2. Canny edge detection: The preprocessed images can be subjected to the Canny edge 

detection algorithm to extract the edges of the bone structure and tumor. This will result in a 

binary image where the edges are represented as white pixels.  

3. Feature extraction: Features can be extracted from the binary images, such as the area, 

perimeter, and shape of the detected edges. These features can be used to train a machine 

learning model.  

4. Machine learning: A machine learning model, such as a support vector machine (SVM) or 

convolutional neural network (CNN), can be trained on the extracted features to classify the 

images as either normal or containing osteosarcoma. The model can be fine-tuned using 

techniques such as cross-validation and regularization to improve its performance.  

5. Evaluation: The performance of the model can be evaluated using metrics such as 

sensitivity, specificity, accuracy, and area under the receiver operating characteristic (ROC) curve.  

The use of the Canny edge detector and machine learning can provide an accurate and efficient 

method for detecting osteosarcoma in MRI images. However, it is important to note that this is a 

complex task that requires expertise in both image processing and machine learning, and it is 

important to consult with medical professionals to ensure that the approach is appropriate for 

clinical use.  

  

Conclusion  

There are several potential benefits of using the Canny edge detector with machine learning for 

osteosarcoma detection:  

1. Early detection: Early detection of osteosarcoma is important for successful treatment and 

improved patient outcomes. Using the Canny edge detector with machine learning can help to detect 

osteosarcoma at an early stage, which can lead to earlier intervention and better prognosis.  

2. Accuracy: Osteosarcoma detection through the Canny edge detector with machine learning can 

improve the accuracy and consistency of diagnosis. The use of machine learning can reduce the risk of 

human error and increase the sensitivity and specificity of the detection process.  

3. Efficiency: Osteosarcoma detection through the Canny edge detector with machine learning can 

also improve the efficiency of the diagnostic process. The use of automated detection techniques can save 

time and reduce the workload of medical professionals.  
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4. Objectivity: The use of the Canny edge detector with machine learning for osteosarcoma 

detection can provide an objective assessment of medical images. The use of a standardized algorithm 

and machine learning models can reduce the potential for subjective interpretation by human experts.  

5. Accessibility: The use of the Canny edge detector with machine learning can also increase 

accessibility to osteosarcoma detection for patients in remote or underserved areas. The use of 

automated detection techniques can provide a reliable and efficient way to diagnose osteosarcoma in 

regions with limited access to medical expertise.  

Overall, the use of the Canny edge detector with machine learning for osteosarcoma detection can 

improve the accuracy, efficiency, and accessibility of the diagnostic process, leading to better outcomes 

for patients.  
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