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Abstract: 
Ultrasound imaging is a cornerstone of modern clinical practice due to its real-time, low-cost, and 
radiation-free properties. However, its effectiveness is highly operator-dependent, requiring years of 
training to interpret complex anatomical patterns to acquire standard scan planes. This dependency 
introduces variability in clinical outcomes and limits access to reliable imaging, especially in underserved 
or high-demand settings. The development of intelligent robotic ultrasound systems that can 
autonomously perceive and navigate within complex anatomical environments offers a potential solution 
to standardize outcomes and improve access to expert-level diagnostics. 


