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ABSTRACT: This study uses MATLAB to apply sophisticated image processing techniques, 

with the goal of revolutionizing the field of bone cancer detection. The study focuses on early 

detection for bone tumors and uses multivariate photo sensors to record important data at different 

wavelengths. To improve bone pictures, MATLAB-based preprocessing techniques involving 

contrast enhancement & noise reduction are used. Afterward, the separation of features is carried 

out utilizing MATLAB techniques, with a focus on texture and form analysis. In the area of bone 

screening for cancer, the research attempts for better overall prognosis and early therapy methods 

by improving diagnosis accuracy. By using a cross-disciplinary strategy, the project hopes to 

improve computational techniques into medical imaging while also offering academics and 

doctors useful insights for the continuing battle of bone cancer. 

 

1. Introduction 

Bone cancer is a relatively uncommon but dangerous 

disease that makes it difficult to diagnose in its early 

stages. Therefore, new approaches that improve 

diagnostic accuracy are required. Prompt detection of 

cancer of the bone is essential for starting successful 

treatment plans that improve patient outcomes. This 

study sets out to reshape the field of bone cancer 

diagnosis by thoroughly investigating image 

processing methods, particularly with the aid of 

MATLAB [1]. This work intends to extract fine details 

from bone pictures by integrating multidimensional 

photo sensors that capture multiple wavelengths of 

light, thus establishing the groundwork for an 

advanced preprocessing stage. 

MATLAB is a very useful tool in the field of medical 

imaging because it offers an open environment for 

applying complex algorithms. Preprocessing ensures 

that the pictures used for the next research are clean 

and consistent by carefully reducing noise and 

enhancing contrast. This work emphasizes the 

multidimensionality the bone structures by attempting 

to extract information that goes below standard pixel 

intensity [2]. MATLAB algorithms will play a crucial 

role in enabling the examination of texture and shape 

to identify small abnormalities that may indicate early-

stage bone cancer. 

This work fills a gap between technological innovation 

and practical requirements as the medical community 

works towards advances in computational medicine. 

The amalgamation of image processing 

methodologies, multidimensional photo sensors, & 

MATLAB algorithms holds the potential to enhance 

diagnostic proficiencies and facilitate a more profound 

comprehension of the complexities linked to bone 

cancer [3]. By taking a multidisciplinary strategy, the 

study hopes to make a significant contribution to the 

field of bone tumour research as well as medical 

imaging by encouraging a paradigm change in early 

detection approaches and highlighting the possible 

effects on patient care. 

Physiological Background 

Bone cancer is a type of cancer that starts in the 

skeleton and is caused by a complex interaction of 
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abnormalities in cells that interfere with the natural 

equilibrium of bone tissue. Primary bone malignancies 

are a diverse category of tumors that can take on 

several forms, including osteosarcoma, Ewing 

sarcoma, & chondrosarcoma. Primary bone tumors 

arise primarily inside the bone order, posing special 

obstacles for early diagnosis and care, in contrast to 

metastatic bone malignancies that originate elsewhere 

in the body [4]. The skeletal system is constantly 

remodeling because to a dynamic equilibrium between 

osteoblasts and osteoclasts. The skeletal system is 

essential for blood cell generation, protection of key 

organs, and structural support. Bone tumors can arise 

as a result of abnormal growth and division of cells 

brought on by disturbances in this equilibrium [5]. 

Long bones, such the femur and tibia, are frequently 

the target of bone cancer, which might first show 

clinical signs of localized discomfort, swelling, and 

pathological fractures. Imaging methods like X-rays, 

CT scans, & MRI are commonly used in bone cancer 

diagnostic modalities to identify anatomical anomalies 

and evaluate tumor features. Nonetheless, a major 

obstacle still exists in the early detection of minute 

alterations suggestive of bone malignancy [6]. 

Because bone cancer is a physiologically complex 

disease, sophisticated imaging tools and computational 

approaches are critical for capturing subtle 

information that may be missed by traditional 

diagnostic procedures. 

Aims and Objectives of work 

This work aims to transform the field of bone cancer 

diagnosis through the use of sophisticated image 

processing methods in the settings of MATLAB The 

principal objective is to improve the accuracy and 

sensitivity of early diagnosis by employing 

multidimensional photo sensors to record various 

spectral data. The goals are to integrate multiple ideas 

for a thorough knowledge of the intricacies of bone 

cancer, extract intricate traits through texture plus 

shape analysis, and enhance bone pictures using 

preprocessing methods based on MATLAB. By 

achieving these goals, the research hopes to improve 

the patient experience in the difficult field of bone 

cancer and advance the creation of more potent 

diagnostic instruments and early intervention 

techniques. 

Motivation of Work 

The need to address the significant obstacles related to 

early bone cancer detection is the driving force for this 

research. Detecting minor abnormalities that point to 

early-stage cancers is a challenge for current diagnostic 

techniques. The goal of combining MATLAB's 

computing power with sophisticated image processing 

techniques is to offer a more precise and nuanced 

method of detecting bone cancer. This research intends 

to improve patient outcomes, enable early interventions, 

and eventually advance our fight of bone cancer by 

improving diagnostic precision 

2. Literature Survey  

The field of bone cancer identification has been the 

focus of much research, characterized by a dynamic 

interaction between conventional imaging modalities, 

cutting-edge technology, and computational approaches. 

X-rays, CT scans, and MRIs are examples of traditional 

imaging modalities that have long been the mainstay of 

bone cancer diagnosis. However, a reassessment of 

diagnostic paradigms has been driven by their limits in 

catching tiny micro structural alterations symptomatic 

of malignancies in their early stages [7]. Scholars have 

conducted a thorough analysis of both the specificity 

and the sensitivity of these methods, recommending the 

use of supplementary strategies to improve diagnostic 

precision. 

Multispectral imaging research has been highlighted as 

a viable direction for bone cancer research in recent 

publications. By utilizing multidimensional photo 

sensors, research has shown that it is possible to obtain 

precise spectrum data from bone tissues, providing a 

more thorough comprehension of tumor properties [8]. 

Multispectral revelations are a valuable tool for 

improving diagnosis precision and enhancing data 

obtained from conventional imaging modalities. 

Developments in image processing, especially about the 

application of MATLAB, have attracted a lot of interest. 

By addressing issues with noise reduction, contrast 

improvement, and feature extraction, this mathematical 

approach improves bone pictures for further 

examination [9]. Image processing has become a key 

component in the development of bone cancer 

diagnoses due to the precision of algorithms developed 

in MATLAB in identifying minute abnormalities that 

escape traditional diagnostic techniques. 
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Methods for detecting bone cancer have undergone a 

paradigm shift with the incorporation of machine 

learning techniques. Applications of machine learning 

have demonstrated potential in identifying complex 

patterns suggestive of malignancy [10], ranging from 

pattern recognition to decision support systems. This 

corpus of work illustrates how artificial intelligence has 

the power to fundamentally alter the field of bone 

cancer diagnosis. 

MATLAB methods have gained prominence in the field 

of texture and form analysis due to their ability to 

decipher intricate structural differences linked to bone 

cancers. Scholars have methodically investigated the 

potential of these studies to detect mild anomalies and 

enhance diagnostic specificity, so augmenting our 

knowledge of the complex characteristics suggestive to 

early-stage cancer of the bone. 

Even with these developments, early detection still 

faces difficulties. The literature frequently returns to 

topics like lesion heterogeneity, hazy boundaries, and 

the requirement for standardized techniques [11]. 

Scholars have underscored the need of tackling these 

obstacles in order to guarantee the clinical use of 

innovative diagnostic techniques. 

The focus has mostly been on the therapeutic 

consequences of these innovative approaches, with 

methodical evaluations of their capacity to enable 

prompt treatments, lower treatment-related morbidity, 

and improve the general quality of life for bone cancer 

patients [12]. In addition to the technical problems, 

researchers have addressed ethical issues related to the 

use modern imaging technologies, such as informed 

consent, privacy issues, and the requirement for 

interdisciplinary teamwork to successfully negotiate the 

moral complexities of bone cancer investigations. 

To validate and improve new procedures, benchmarking 

studies and comparative analyses have been essential in 

assessing how well they perform in comparison to 

existing diagnostic criteria. 

All things considered, this comprehensive review of the 

literature sheds light on the complex field of bone 

cancer identification research, emphasizing the new 

developments in technology and emerging 

methodologies that have the potential to transform 

diagnostic strategies and enhance patient outcomes. 

In keeping with the investigation into bone cancer being 

identified, research has been delving further and deeper 

into the difficulties that arise in the early phases of the 

disease's identification. One major obstacle to a proper 

diagnosis of bone cancer is lesion heterogeneity, which 

is frequently one of its hallmarks [13]. The body of 

research highlights the intricacy of lesions with 

different structural compositions and the demand for 

sophisticated techniques that can pick up on minute 

details. Uncertain borders make diagnosis even more 

difficult, necessitating the development of sophisticated 

imaging methods that can clearly identify malignant 

from healthy tissues [14]. These problems have been 

tackled by researchers using a variety of strategies, 

ranging from algorithmic improvements to the addition 

of new imaging modalities, highlighting the 

multidisciplinary character of current bone cancer 

diagnosis research. 

Comparative analysis and benchmarking investigations 

have been essential in assessing new methods' 

effectiveness about accepted diagnostic criteria. These 

studies help researchers refine and validate their ideas 

by providing insightful information on the advantages 

and disadvantages of different methodologies. 

Researchers can determine the robustness and reliability 

of their approaches by methodically benchmarking 

against current diagnostic modalities [15]. This lays the 

groundwork for the ultimate clinical implementation of 

novel diagnostic instruments.  

The scientific its dedication to ensuring that advances in 

bone cancer diagnosis not only push technology 

frontiers but also adhere to strict criteria of accuracy 

and dependability is highlighted by this thoughtful 

approach, protecting patient welfare in the process [16]. 

The literature review captures an in-depth 

comprehension of the cutting-edge in bone cancer 

identification in a combination of these numerous 

dimensions, reflecting the complex interplay between 

breakthroughs in technology, clinical utility, and moral 

considerations that characterizes this developing field. 

3. Methodology  

Using multidimensional photo sensors acting at 

different wavelengths (900, 700, and 380 nm) was part 

of our process for obtaining cellular pictures from 

publically accessible archives. This deliberate choice 

was made to obtain a wide range of data that is essential 

for identifying cellular properties [17]. MATLAB was 

used to build a preprocessing step that optimized the 

quality of the acquired images. Noise reduction and 

color improvement were among the tasks that were 
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prioritized. To prepare the photos for further 

examination, this step was essential. 

After preprocessing, features gathered from the Grey 

Level Co-occurrence Matrix (GLCM) were taken out in 

order to identify complex textural patterns that might be 

indicative of malignant cells. Important characteristics 

such as vigor, homogeneity, and contrast were carefully 

computed from the GLCM, which helped to provide a 

more complex picture of the micro structural elements 

in the cellular pictures. 

The analysis was conducted using a double-blind 

comparison approach in order to guarantee objectivity 

and rigor. By withholding details regarding the origin or 

categorization of the cellular pictures during the 

analysis, this methodology attempted to preserve 

objectivity and reduce biases in interpreting of the 

findings [18]. Parallel to this, physiological correlations 

were incorporated into the research to create 

connections between the traits that were collected and 

those that are known to exist in cancer cells. 

By bridging the gaps between modern image processing 

& physiological insights, this all-encompassing strategy 

aims to improve the methodology's resilience and 

therapeutic applicability. 

Following the tabular analysis and results, the findings 

were visually presented in the form of graphical 

representations, offering a thorough and easily 

understandable summary. In addition to making it easier 

to understand the results, the graphical visualization 

gave the data more transparency [19]. The results were 

additionally validated by means of quantitative analysis, 

thereby augmenting the general validity and 

dependability of the research outcomes. 

 

 
Figure 1: Methodology  

 

4. Results and Discussions  

Cancer cell to 

be taken as 

input 

Wavelength 

specified 

(nm) 

Name of 

range 

Title of 

the 

figure 

 

  

380 Violet / 

Ultraviolet 

Figure 

a 

  

700 Red Figure 

b 

  

900 Pink / IR Figure 

c 

Table 1: Figure title with mapping 

Alongside with the pictorial data numerical analysis 

with various GLCM features have also been done. 
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Table 2: Comparative analysis of GLCM features and 

status of 3 different wavelengths  

 

Figure (a) results:- 

 
Figure 2: Live GUI results 

 

 
Figure 3: Ostu threshold image 

 
Figure 4: Highly sensitive segmented cells of cancer 

 
Figure 5: Plane segmentation of cancer cells 

 

 
Figure 6: Histogram 

 
Figure 7: Filtering of images 
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Figure (b) results:- 

 

 
Figure 8: Live GUI results 

 

 
Figure 9: Histogram 

 

 
Figure 10: Plane segmentation 

 

 
Figure 10: Ostu’s threshold segmentation 

 
Figure 11: Segmented cancer cell 

 

 
Figure 12: Filtered cell 

 

Figure (c) results:- 

 
Figure 13: Live GUI results 

 

 
Figure 14: Plane segmentation 
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Figure 15: Histogram  

 

 
Figure 16: Filtering of image 

 

 
Figure 17: Ostu Threshold image 

 

 
Figure 18: Segmented region 

 

The red light is totally insensitive to the responses 

perceived by the photo sensor while the UV rays and IR 

radiation are quite sensitive and displayed positive 

responses with percentages of carcinogenic cells.  

 

5. Conclusion 

In a nutshell using a systematic and multidisciplinary 

approach, this research aims to contribute to the area of 

biological image analysis for possible cancer diagnosis. 

By utilizing multidimensional photo sensors and 

sophisticated image processing methods in MATLAB, 

our goal was to improve the accuracy and sensitivity of 

early cancer detection. Through the incorporation of 

physiological concepts, a more detailed understanding 

of textural patterns suggestive of cellular irregularities 

was made possible, particularly via the acquisition of 

features obtained the power source the Grey Level Co-

occurrence Matrix (GLCM). 

By using a double-blind comparative analysis, we were 

able to ensure that our findings were objectively 

assessed at every stage of the research process. Through 

the application of this technology and the incorporation 

of physiological correlations, we were able to establish 

relationships between the traits that were retrieved and 

the known characteristics of cancer cells. The graphical 

displays of the data not only improved the findings' 

readability but also offered visual confirmation for the 

quantitative results. This study is in line with the larger 

goals of improving early detection techniques and 

closing the knowledge gap between physiological 

understanding and computational image analysis thanks 

to this thorough methodology. Even while our results 

are encouraging, it's important to recognise the 

difficulties and complications that come with cancer 

detection. It is necessary to further refine and validate 

our strategy, and future directions in research could 

look into integrating machine learning techniques for 

improved pattern detection. All things considered, this 

work adds to the developing field of medical image 

processing and establishes the foundation for future 

developments in early cancer identification. The 

methodology described lays the groundwork for future 

investigations, highlighting the value of 

multidisciplinary teamwork and the ongoing 

incorporation of technical advancements to tackle the 

complex problems associated with cancer detection. 

 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(2), 12-19 | ISSN:2251-6727 

  

 

19 

Refrences 

1. Sharma, A., Yadav, D.P., Garg, H., Kumar, M., 

Sharma, B. and Koundal, D., 2021. Bone cancer 

detection using feature extraction based machine 

learning model. Computational and Mathematical 

Methods in Medicine, 2021. 

2. Ramasamy, M.D., Dhanaraj, R.K., Pani, S.K., Das, 

R.P., Movassagh, A.A., Gheisari, M., Liu, Y., 

Porkar, P. and Banu, S., 2023. An improved deep 

convolutionary neural network for bone marrow 

cancer detection using image processing. 

Informatics in Medicine Unlocked, 38, p.101233. 

3. LEGGIO, A., 2021. A novel tomographic approach 

for an early detection of multiple myeloma 

progression. 

4. Pandey, R., Collins, M., Lu, X., Sweeney, S.R., 

Chiou, J., Lodi, A. and Tiziani, S., 2021. Novel 

strategy for untargeted chiral metabolomics using 

liquid chromatography-high resolution tandem 

mass spectrometry. Analytical chemistry, 93(14), 

pp.5805-5814. 

5. Liu, Q. and Kawashima, H., 2023. An optimal 

method for melanoma detection from dermoscopy 

images using reinforcement learning and support 

vector machine optimized by enhanced fish 

migration optimization algorithm. Heliyon, 9(10). 

6. Shukla, A. and Patel, A., 2020. Bone cancer 

detection from X-ray and MRI images through 

image segmentation techniques. International 

Journal of Recent Technology and Engineering, 

8(6), pp.273-278. 

7. Ananth, C., Thenmozhi, P. and Stalin Jacob, 

D.A.A., 2021. Leukemia Blood Cancer Detection 

Using MATLAB. Turkish Journal of 

Physiotherapy and Rehabilitation, 32(3), 

pp.10257-10261. 

8. Gorre, N., 2020. Detection of Canine Bone Cancer 

Using Artificial Neural Networks (Doctoral 

dissertation, Southern Illinois University at 

Edwardsville). 

9. Majumder, D., 2020. Development of MatLab 

Coding for Early Detection of Leukemia through 

Automated Analysis of RBCs. Current Cancer 

Therapy Reviews, 16(2), pp.152-164. 

10. Isinkaye, F.O., Aluko, A.G. and Jongbo, O.A., 

2021. Segmentation of medical X-ray bone image 

using different image processing techniques. Proc. 

IJIGSP, 13(5), pp.27-40. 

11. Ananth, C., Mystica, K., Sridharan, M., James, 

S.A. and Kumar, T.A., 2022. An Advanced Low-

cost Blood Cancer Detection System. International 

Journal of Early Childhood Special Education, 

14(5). 

12. Bagaria, R., Wadhwani, S. and Wadhwani, A.K., 

2021. Bone fractures detection using support 

vector machine and error backpropagation neural 

network. Optik, 247, p.168021. 

13. Sreelakshmi, V., 2022. Detection & Investigative 

Study of Bone Fracture Using Image Processing. 

INTERNATIONAL JOURNAL OF 

INNOVATIVE RESEARCH IN TECHNOLOGY 

(IJIRT), 8(08). 

14. Shunmugam, M., Sudheer, C.V.A.H., Yadav, 

D.S.V. and Raju, J.Y.P., 2021. Bone Mineral 

Density Measurement for Detection of Bone 

Cancer Using Recurrent. Turkish Online Journal 

of Qualitative Inquiry, 12(9). 

15. Ali, S., Tanveer, A., Hussain, A. and Rehman, 

S.U., 2020. Identification of cancer disease using 

image processing approahes. International Journal 

of Intelligent Information Systems, 9(2), pp.6-15. 

16. Markhande, H., Selokar, P., Raut, N., Ahmad, A. 

and Chakole, V.V., Inventive Methodology on 

Adaptive Hierarchy Segmentation of Bone Cancer 

Using Neural Network in MATLAB. 

17. Shashikala, H.K., Mahesh, T.R., Vivek, V., 

Sindhu, M.G., Saravanan, C. and Baig, T.Z., 2021, 

August. Early detection of spondylosis using 

point-based image processing techniques. In 2021 

International Conference on Recent Trends on 

Electronics, Information, Communication & 

Technology (RTEICT) (pp. 655-659). IEEE. 

18. Janasruti, U., Kavya, S., Merwin, A. and 

Rangasamy, V., 2022. Deep Learning-Based 

Approach to Detect Leukemia, Lymphoma, and 

Multiple Myeloma in Bone Marrow. In AI-

Enabled Smart Healthcare Using Biomedical 

Signals (pp. 259-282). IGI Global. 

19. Das, U.K., Sikder, J., Salma, U. and Anwar, A.S., 

2021, June. Intelligent cancer detection system. In 

2021 International Conference on Intelligent 

Technologies (CONIT) (pp. 1-6). IEEE. 

20. Mehmood, M., Ayub, E., Ahmad, F., Alruwaili, 

M., Alrowaili, Z.A., Alanazi, S., Humayun, M., 

Rizwan, M., Naseem, S. and Alyas, T., 2021. 

Machine learning enabled early detection of breast 

cancer by structural analysis of mammograms. 

Comput. Mater. Contin, 67, pp.641-657. 

 

 

 

http://www.jchr.org/

