PORTABLE CAMERA-AIDED SURGICAL SIMULATOR FOR LAPAROSCOPIC CHOLECYSTECTOMY WITH COGNITIVE TRAINING
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This project aims to develop a portable, cost-effective, and highly realistic surgical training simulator for laparoscopic cholecystectomy that integrates virtual reality (VR) technology. Laparoscopic cholecystectomy is the standard procedure for gallbladder removal. This procedure can lead to biliary duct injury due to the misidentification of anatomical features. Existing training systems are expensive and difficult to transport because they focus on the development of physical skills and environments. This training simulator is designed to be compact, durable, and inexpensive, making it suitable for use in diverse environments, including space exploration missions. To align with NASA's technological needs, this project addresses the critical challenge of limited access to traditional training facilities in space. This simulator features a modular design, allowing for easy assembly and disassembly, and is capable of tracking surgical instruments using a color-based segmentation algorithm and stereoscopic perception. The simulation environment is initially focused on laparoscopic gallbladder surgery but can be extended to other procedures. Key outcomes include improved surgical confidence, reduced errors, and enhanced cognitive skills acquisition. Ultimately, this innovative training simulator will contribute to advancing surgical education and preparedness, improving patient outcomes, and ensuring the health and safety of astronauts during space missions.

