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Abstract— Cervical spine bones detection plays a crucial role in various medical applications, such as diagnosis, surgical planning, 

and treatment assessment. Traditional methods for cervical spine bones detection often rely on manual identification and 

segmentation, which are time-consuming and prone to errors. In recent years, deep learning approaches have shown great potential in 

automating the detection process and achieving high accuracy. In this research paper, we propose a deep learning-based approach for 

detecting cervical spine bones. Our suggested approach employs the YOLOv5 architecture, a cutting-edge object identification system 

renowned for its effectiveness and precision. The model is trained to recognize and locate bones structures using computed 

tomography (CT) scans image of the cervical spine as inputs. We conduct extensive evaluations using the trained models on the 

cervical spine dataset. The mean average precision (mAP) scores achieved by our model are 93% at threshold (mAP_0.5) and 83% at 

thresholds ranging from (mAP_0.5:0.95), which demonstrate the effectiveness of our approach in accurately detecting and localizing 

cervical spine bones. Our deep learning-based method for detecting cervical spine bones with high mAP scores presented in this 

research paper has significant implications for medical applications. With accurate and reliable bones detection, medical professionals 

can enhance diagnosis, surgical planning, and treatment assessment processes. The achieved mAP scores showcase the performance 

and potential of our proposed method, contributing to the advancement of bone detection techniques in cervical spine imaging and 

facilitating collaboration between the medical imaging and deep learning communities. 

 
Keyword— Cervical Spine, Bones Detection, Computer Vision, Deep Learning, Computed Tomography (CT), YOLOv5 

 

 

Mr. Muhammad Yaseen received his B.E degree in Electrical Engineering from Hamdard University, Pakistan. He is currently pursuing his 

master’s degree from Inje University. His research interests are artificial intelligence, machine learning, deep learning, computer vision and 

medical imaging.  
 

 

 
 

 

Mr. Maisam Ali received his B.E degree in Electrical and communication Engineering from Hamdard University, Pakistan. He is currently 
pursuing his master’s degree from Inje University. His research interests are artificial intelligence, machine learning, deep learning, 

computer vision. 

 
 

 

 
 

 

Mr. Sikandar Ali received his B.E. degree in Computer Engineering from Mehran University of Engineering & Technology, Pakistan. He 
got his MS from the Department of Computer Science from Chung Buk National University, the Republic of Korea. Furthermore, he is now 

a Ph.D. candidate at Inje University South Korea in the department of Digital Anti-Aging Healthcare. His research interests include artificial 

intelligence, data science, big data, machine learning, deep learning, reinforcement learning, Computer vision, and medical imaging. 
 

 

 
 

 

 
Mr. Ali Hussain received his BSCS. degree in Computer Science from Government College University Faisalabad (GCUF), Pakistan in 

2019.Furthermore, he got his master’s from Inje University South Korea in the department of Digital Anti-Aging Healthcare. Currently 

doing a PhD from the same department. His research interests include artificial intelligence, data science, big data, machine learning, deep 
learning, Computer vision, reinforcement learning, and medical imaging. 

 

 

Deep Learning Based Cervical Spine Bones 

Detection: A case study using YOLO 

Muhammad Yaseen*, Maisam Ali*, Sikander Ali*, Ali Hussain*, Ali Athar*, Hee-Cheol Kim* 

* Dept. of Digital Anti-Aging Healthcare, Inje University, Gimhae, Republic of Korea 

shigriyaseen@gmail.com, maisamali053@gmail.com, sikandershigri77@gmail.com, alihussainrana@gmail.com, 

ali.athar1401@gmail.com, heeki@inje.ac.kr  

 



 2 

Mr. Ali Athar received his BSSE degree Software Engineering from Government College University Faisalabad (GCUF), Pakistan. He 
received his MS degree from NUST, Pakistan. He is pursuing his Ph.D. Degree from the Institute of Digital Anti-aging and healthcare at Inje 

University. His research areas include Text Mining, Machine learning, and Deep learning. 

 

 

 

 

 

 
Prof. Hee-Cheol Kim received his BSc at the Department of Mathematics, MSc at the Department of Computer Science in Sogang University 

in Korea, and Ph.D. at Numerical Analysis and Computing Science, Stockholm University in Sweden in 2001. He is a Professor at  the 
Department of Computer Engineering and Head of the Institute of Digital Anti-aging Healthcare, Inje University in Korea. His research 

interests include machine learning, deep learning, Computer vision, and medical informatics. 


