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ABSTRACT 

The persistent shortage of radiologists in Uganda, particularly in rural and underserved regions, 

has led to significant delays and inaccuracies in the diagnosis of trauma-related injuries and 

musculoskeletal conditions. This project presents the design and implementation of an AI-powered 

mobile application for interpreting bone X-ray images, specifically targeting the detection of 

fractures, joint dislocations, and effusions. Leveraging a fine-tuned YOLOv8 convolutional neural 

network, the system is optimized for deployment on low-end Android devices and supports both 

online and offline operation, making it suitable for resource-constrained environments. The model 

was trained and validated on a large, annotated dataset of X-ray images, achieving a precision of 

91.2% and a recall of 89.7%. The application provides real-time analysis by highlighting detected 

abnormalities with bounding boxes and confidence scores, thereby supporting frontline healthcare 

workers in making timely and informed clinical decisions. Usability testing demonstrated that the 

tool is accessible to non-specialists and can significantly reduce diagnostic delays. The project 

aligns with national digital health strategies and global efforts to leverage artificial intelligence for 

equitable healthcare delivery. It also offers a scalable blueprint for AI integration in medical 

diagnostics across other low- and middle-income countries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

 

 

Table of Contents 

DECLARATION .......................................................................................................................................... ii 

APPROVAL ................................................................................................................................................ iii 

DEDICATION ............................................................................................................................................. iv 

ACKNOWLEDGEMENTS .......................................................................................................................... v 

ABSTRACT ................................................................................................................................................. vi 

CHAPTER ONE: INTRODUCTION ........................................................................................................... 1 

1.1 Background ....................................................................................................................................... 1 

1.2 Problem Statement ............................................................................................................................ 2 

1.3 Objectives ....................................................................................................................................... 2 

1.4 Justification ................................................................................................................................... 3 

1.5 Scope............................................................................................................................................... 4 

CHAPTER TWO: LITERATURE REVIEW .......................................................................................... 6 

2.1 Introduction ................................................................................................................................... 6 

2.2 AI in Medical Imaging .................................................................................................................. 6 

2.3 CNNs and YOLO in X-ray Interpretation.................................................................................. 6 

2.4 Existing Systems ............................................................................................................................ 7 

2.5 Gaps in Literature and Practice .................................................................................................. 8 

CHAPTER THREE: SYSTEM DESIGN AND METHODOLOGY ..................................................... 9 

3.1 Requirement Engineering ............................................................................................................ 9 

3.2 System Architecture .................................................................................................................... 10 

3.2.2 Data Flow Design....................................................................................................................... 11 

3.2.2 Detailed Component Design .................................................................................................... 11 

3.3 Model Training and Evaluation ................................................................................................. 13 

CHAPTER FOUR: IMPLEMENTATION ................................................................................................. 16 

4.1 Technologies Used ........................................................................................................................... 16 

4.2 Dataset Preprocessing ..................................................................................................................... 16 

4.3 Model Training and Validation ..................................................................................................... 17 

4.4 Model Evaluation Metrics .............................................................................................................. 17 

4.5 Mobile Application Development .................................................................................................. 18 



viii 
 

4.6 System Integration .......................................................................................................................... 19 

CHAPTER FIVE: RESULTS AND EVALUATION................................................................................. 21 

CHAPTER SIX: DISCUSSION ................................................................................................................. 24 

6.1 Interpretation of Results ................................................................................................................ 24 

6.2 System Strengths and Weaknesses ................................................................................................ 24 

6.3 Challenges Faced ............................................................................................................................. 25 

6.4 Lessons Learned .............................................................................................................................. 26 

CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIONS ..................................................... 27 

7.1 Summary of Work Done ................................................................................................................ 27 

7.2 Impact and Contributions .............................................................................................................. 27 

7.3 Recommendations for Future Work ............................................................................................. 27 

7.4 Deployment Potential and Real-World Impact ............................................................................ 28 

REFERENCES ........................................................................................................................................... 29 

APPENDICE ............................................................................................................................................. 30 

 

 

 

 

 

 

 

 

 
 



29 
 

REFERENCES  
1. Darabi, P. K. (2023). Bone Fracture Detection – Computer Vision Project. Retrieved from 

https://www.kaggle.com/datasets/pkdarabi/bone-fracture-detection-computer-vision-

project  

2. Ultralytics. (2023). YOLOv8 Docs. https://docs.ultralytics.com/  

3. Rajpurkar, P., Irvin, J., Zhu, K., et al. (2017). CheXNet: Radiologist-level pneumonia 

detection on chest X-rays with deep learning. arXiv preprint arXiv:1711.05225. 

4. Wang, X., Peng, Y., Lu, L., et al. (2017). ChestX-ray8: Hospital-scale chest X-ray database 

and benchmarks on weakly-supervised classification and localization. In CVPR (pp. 2097-

2106). 

5. World Health Organization. (2022). Global status report on road safety 2022. 

https://www.who.int  

6. Uganda Ministry of Health. (2020). Health Sector Development Plan IV (2020–2025). 

https://health.go.ug  

7. Ronneberger, O., Fischer, P., & Brox, T. (2015). U-Net: Convolutional networks for 

biomedical image segmentation. In MICCAI (pp. 234–241). Springer.  

8. Roboflow. (2023). Annotating datasets for object detection. https://roboflow.com  

9. Park, A., & Han, K. (2018). Development of AI diagnostic applications using CNN in 

radiology. Korean Journal of Radiology, 19(4), 523–532. 

10. Esteva, A., Kuprel, B., Novoa, R. A., et al. (2017). Dermatologist-level classification of 

skin cancer with deep neural networks. Nature, 542(7639), 115–118. 

11. Litjens, G., Kooi, T., Bejnordi, B. E., et al. (2017). A survey on deep learning in medical 

image analysis. Medical Image Analysis, 42, 60–88. 

12. Shorten, C., & Khoshgoftaar, T. M. (2019). A survey on image data augmentation for deep 

learning. Journal of Big Data, 6(1), 60. 

13. Shiraishi, J., Katsuragawa, S., Ikezoe, J., et al. (2000). Development of a digital image 

database for chest radiographs with and without a lung nodule. AJR, 174(1), 71–74. 

14. Simonyan, K., & Zisserman, A. (2015). Very deep convolutional networks for large-scale 

image recognition. arXiv preprint arXiv:1409.1556. 

15. Redmon, J., & Farhadi, A. (2018). YOLOv3: An incremental improvement. arXiv preprint 

arXiv:1804.02767. 

16. Lin, T. Y., Goyal, P., Girshick, R., et al. (2017). Focal loss for dense object detection. In 

ICCV (pp. 2980–2988). 

17. Wang, D., Khosla, A., Gargeya, R., Irshad, H., & Beck, A. H. (2016). Deep learning for 

identifying metastatic breast cancer. arXiv preprint arXiv:1606.05718.  

18. Liu, L., Ouyang, W., Wang, X., et al. (2020). Deep learning for generic object detection: 

A survey. International Journal of Computer Vision, 128, 261–318. 

19. Alzubaidi, L., Zhang, J., Humaidi, A. J., et al. (2021). Review of deep learning: Concepts, 

CNN architectures, challenges, applications, future directions. Journal of Big Data, 8(1), 

53. 

20. Abbas, A., Abdelsamea, M. M., & Gaber, M. M. (2021). Classification of COVID-19 in 

chest X-ray images using DeTraC deep convolutional neural network. Applied 

Intelligence, 51, 854–864. 

https://www.kaggle.com/datasets/pkdarabi/bone-fracture-detection-computer-vision-project
https://www.kaggle.com/datasets/pkdarabi/bone-fracture-detection-computer-vision-project
https://docs.ultralytics.com/
https://www.who.int/
https://health.go.ug/
https://roboflow.com/

