Hardware DEVELOPMENT OF 2D FORCE FEEDBACK DEVICE FOR VIRTUAL REALITY IN MEDICINE
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The development of haptic devices for surgery is an important task. The importance of constructing force-feedback haptic devices for modern medicine is shown. In these theses, a block diagram of such the device is proposed. The next steps are to develop the force feedback device.
Modern medicine is in great need of increasing involvement of high-tech developments. The purpose of such developments is to improve the quality of treatment. Among the medicine, one should distinguish surgery, as a branch of medicine, which is aimed at the treatment by a radical approach, namely surgical intervention. In many cases, surgical interventions are the only means that can improve the patient's state. Operative intervention is especially significant among countries in which there are military conflicts. Ukraine is such a country. Therefore, the development of hardware for conducting and modeling surgical interventions is an urgent task for biomedical engineering. The most modern technology is virtual reality, which uses a variety of hardware and software to reproduce the "world" [1].

It should be noted that at present, virtual reality helmets and gaming controllers are the most widespread. But there are technical means that allow you to feel the world by touch that is haptic devices. Among them, it is necessary to distinguish force feedback devices [2], which have great prospects for use in surgery [3]. Therefore, it was decided to conduct a structural development of such kind of device.
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Figure 1 – Modern force feedback devices: a – Falcon 3D Touch Device; 
b – SensAble Device by 3D Systems

Thus, we proposed a block diagram of such kind of device (fig. 1).
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Figure 2– Block diagram of the proposed force feedback device

It consists of a microcontroller that, according to information from sensors and a PC, generates a control action on the motors, using drivers. Motors produce mechanical links positioning.

Thus, the work speaks the problem of the development of surgery using technical means. The necessity of using such haptic devices is shown. A block diagram of the force feedback device is developed, which will be used later in the design of the own device. The perspective of the work is the development of such force feedback device and its implementation both for the educational practice of students in biomedical engineering and in the medical domain.
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