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BCI200 (Brain Computer Interface 2000) is an application that records and processes brain signals using non-invasive methods. The motivation for this research is to use BCI2000 in order to provide people with severe motor disabilities, a disease that disables normal muscular control, a chance to perform normal functions with the help of refined robotic assistance like a robotic arm.  Our research has focused on making the real-time data connection between BCI200 and other applications like MatLab and Virtools. The purpose for this connection is the advantage these other programs may offer by extending the capabilities of BCI2000. These capabilities are enhanced by the better processing and control of the signals offered in MatLab or Virtools. We used NCI and C++ to interface a connection with Matlab/Virtools.  NCI (network computer integrator) makes use of Windows Sockets as its backbone, and assumes a client-server architecture. Clients are given names upon initialization, allowing for addressed messages to be sent from one client and routed through the server. We currently have a C++ NCI server intercepting the BCI2000 output and sending it to the Matlab environment.  The Matlab code decides how to process the output, and sends signals to Virtools for robot path control as shown in figure 1.1. 
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Figure 1.1:  Communication Interface for Software and Hardware
Now that there is a simple communication interface between the user and the robotic arm, the next step is to focus on developing an algorithm that will control the robot trajectory depending on the users brain wave input to BCI2000. For example, if the subject’s brain waves activity points towards the acquisition of a cup, we have to make sure the robotic arm has information as how to move its joints in three dimensional space in order to get that cup. This is achieved by the Simulink blocks shown in figure 1.2. From here on, the focus of our research will be set on the creations of these blocks which are the main driving force of the robotic arms dynamics. The control of a robotic arm through the brain computer interface is one of the many advances in technology occurring today. These advances will help people with motor disabilities assimilate into everyday life and hopefully make this disease a thing of the past.
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Figure 1.2: Simulink Blocks
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