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 PhD Thesis Proposal 
 

Neural networks-based restoration, localization and classification  

of ultrasound images for thyroid cancer diagnosis. 
 

 

Context and objectives 
Thyroid cancer is among the most known cancers [1] and it became important to design automatic Computer-

Aided Diagnosis (CAD) system to predict thyroid malignancy. In this context, Ultrasound (US) imaging is a 

popular imaging modality used to aid the diagnosis of thyroid lesions, allowing to estimate the size, shape and 

position of thyroid nodules as well as predict the TIRADS (Thyroid Imaging Reporting and Data System) level. 

Although this imaging modality offers many advantages, real-time localization (segmentation/detection) and 

classification of thyroid nodules with high accuracy from US images is a challenging task due to the low quality 

of images, the inhomogeneity of structures, the variability of shapes, contrast and size of nodules. For these 

reasons, the objectives of this thesis are twofold.  

The first part will be devoted to the ultrasound image restoration. Indeed, due to the aforementioned types of 

degradations that may affect the acquired US images, a pre-processing step is mandatory to enhance their visual 

quality for more efficient subsequent processing tasks. This will be achieved by effective deep learning model 

[2] or the combination of wavelet representations and deep learning.  

The second part focuses on the analysis of these images for thyroid nodule localization and classification. To 

this end, a segmentation or detection of the thyroid nodules is firstly performed. The latter are then classified 

into benign and malignant, or predict the TIRADS levels based on some standards such as EU-TIRADS, ARC-

TIRADS or K-TIRADS [3]. Recent works based on neural networks and sparse representation [4][5] could be 

used as a starting point in order to perform the classification. 

While the above sub-tasks will be firstly investigated in an independent way, we will finally focus on the 

combination of the different designed neural networks and their joint learning in an end-to-end manner. 

It should be noted that the proposed algorithms will be evaluated and tested using some public datasets such as 

the Thyroid Digital Image Database (TDID) [6] and the TN-SCUI 2020 challenge [7].      

Research team and supervision: This research project will be supervised by Dr. Mounir KAANICHE (L2TI) 

and co-supervised with Dr. John CHAUSSARD (LAGA), and Dr. Marie LUONG (L2TI), in collaboration with the 

Viettel Cyberspace Center, VNU-The Advanced Institute of Engineering and Technology (AVITECH) (with Dr. 

Dinh-Hoan TRINH), who will provide support on Image Restoration, Classification and Ultrasound imaging. 
 

Key References 
[1] F. Bray, J. Ferlay, I. Soerjomataram, R.L. Siegel, L.A. Torre, A. Jemal. Global cancer statistics 2018: GLOBOCAN estimates of incidence 

and mortality worldwide for 36 cancers in 185 countries. CA: A Cancer J. Clinicians. Am. Cancer Soc., 68 (2018), pp. 394-424. 

[2] Nguyen Thanh Trung, Dinh-Hoan Trinh, Nguyen Linh Trung, Marie Luong. Low-dose CT image denoising using deep convolutional neural 

networks with extended receptive fields. Signal, Image and Video Processing, 2022. (https://doi.org/10.1007/s11760-022-02157-8). 

[3]https://radiopaedia.org/articles/european-thyroid-association-tirads?lang=us 

[4] T.-S. Nguyen, L. H. Ngo, M. Luong, M. Kaaniche, A. Beghdadi. Convolution Autoencoder-based sparse representation wavelet for image 

classification, in IEEE International Workshop on Multimedia Signal Processing (MMSP), 2020, pp. 1–6. 

[5] Adriana Martinez, Dinh-Hoan Trinh, Jonathan El Beze, Jacques Hubert, Pascal Eschwege, Vincent Estrade, Lina Maria Aguilar Lobo, 

Christian Daul, Ochoa-Ruiz Gilberto. Towards an Automated Classification Method for Ureteroscopic Kidney Stone Images Using Ensemble 

Learning. The 42nd Annual Int. Conf. of the IEEE Engineering in Medicine and Biology Society (EMBC), 2020. 

[6] Pedraza L., Vargas C., Narvaez F., Duran O., Munoz E., Romero E. An open access thyroid ultrasound-image database; Proceedings of the 

10th International Symposium on Medical Information Processing and Analysis; Cartagena de Indias, Colombia. January 2015, pp. 1–6. 

[7] https://tn-scui2020.grand-challenge.org/ 

 

Contacts (superviseurs) 
 

Dr. Mounir KAANICHE, Maître de conférences , HDR 

E-mail : mounir.kaaniche@univ-paris13.fr 

Affliliation : Laboratoire L2TI – UR 3043 

Université Sorbonne Paris Nord (USPN) 

 

 
  


