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ABSTRACT 

This thesis explores the potential of AI techniques to solve challenging problems in two different 

domains: medical imaging and high-frequency trading. In the first part of the thesis, we focus on 

the challenge of extracting and segmenting 3D blood vessels from CT images, which is crucial for 

the diagnosis of vascular diseases. We propose a hybrid representation learning approach that 

combines CNNs and a point-cloud network to capture both local appearances and global geometry 

of vessels. Our approach provides an efficient, fully-automatic, and template-free approach to 

centerline extraction from 3D images, and outperforms traditional and CNN-based baselines. In 

the second part, we address the challenge of developing effective market making strategies in high-

frequency trading. We propose a deep reinforcement learning approach that fuses tick-level data 

with periodic prediction signals to develop a more accurate and robust market making strategy. 

Our approach outperforms existing methods in profitability and risk management in 

cryptocurrency markets. 
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