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Since several years Foundation For Cardiac Surgery Development (Fundacja Rozwoju Kardiochirurgii) runs a research work on developing the first Polish noninvasive robotic surgery system. Nowadays those robots are being tasted in the laboratory to create a clinical version of this system. Clinical solution will be based on three separate arms working inside the human body and the fourth one which will work as an robotic endoscope camera stand. All of this manipulators will have the same construction based on the version named Robin Heart 1. Despite the fact that the project is at an advanced level, there is still some work to be done. Quite important think in a medical aspect of using a surgery robot, is to get a very precise trajectory with minimized amplitude of a grasp vibration during a normal exploitation inside a human body. This approach needs a dynamic analysis of each phase of robot movement and a study of complex interactions in a driving system. Precise description of dynamic processes in a kinematics joints of the system, allows for a precise computer animation of robot movement.

Prepared model was built using a rigid body dynamic assumptions and limitations. As a first step in a numerical model creating process, all movable parts of the kinematics structure where grouped. Next, using CAD programs a detailed data consisting positions of mass centers and principal moments of inertia for each movable elements were found. Taking a kinematics joints (between all of the elements) into consideration, a structure model of Robin Heart 1 robot was created in a Matlab/Simulink software. In a several computer simulations, information about translations velocity and accelerations were received for each element of the robot. Testing the feedback for a several different external driving signals, we received a set of data that describes the behavior of Robin Heart, in the next step this data was used to prepare a computer animation of a robot movement. To verify this numeric dynamic model of a Robin Heart structure, the prototype was tested using a set of a accelerometers during measurement. This examination was a preliminary one to see the influence of servomotors for dynamic parameters of mechanism. Visualization of movement was prepared in a Matlab graphic interface and in a virtual reality software EON. Matlab visualization was prepared to show the results from dynamic simulation, and the virtual reality model was made to create the simulator for a future surgery training program. This type of modeling in Virtual Reality environment as a much more intuitive for a user, gives a very realistic impression of a robot behavior. Fully modeled surgery scene that includes interaction and a force feedback with virtual objects in this case makes the surgery planning much more easy and pleasant. This approach was made as an alternative option than building a real scale prototype of a system just for training purposes.

