
  

 

RAIN-COMPUTER Interface (BCI) technology is a promising avenue for restoring lost muscle functionality in 

paralyzed individuals or amputees, and also offers the possibility for alternative means of human-computer interaction. 

The vast majority of current BCIs, however, either require that the user maintain close proximity to a computer, or are non-

robust to everyday electrical interference [1]. Those few groups who have developed mobile, wireless BCI devices have not 

made detailed specifications broadly available, hampering collaboration [1][2][3]. Developing a powerful BCI with these 

characteristics on a small, low-power platform suitable for mobile use is a challenging task that would benefit from an open 

common platform for enabling widespread development efforts. 

To this end, we are implementing an open source hardware solution, dubbed the BrainBoard, to allow researchers and 

developers to easily deploy wearable EEG-based BCI systems. This will fill a gap in existing open hardware systems like 

openEEG [4] in that it will allow for wireless data transmission to a device or host computer, along with some basic digital 

signal processing. The small size of the board is possible due to the highly integrated ADS1299 analog front-end from Texas 

Instruments. The device is capable of sampling at data rates between 250 Hz at less than 1 µVpp input-referred noise and 16 

kHz at 12 µVpp input-referred noise. The BrainBoard is non-specific to any particular electrode arrangement and allows use 

of up to 8 signal electrodes, along with bias and reference electrodes.  

To allow exploitation of computationally intensive EEG analysis algorithms, the BrainBoard is designed to function either 

as a standalone board or as a daughter board for the open-source BeagleBone Black (BBB). The BBB is a small, Linux-

capable, single-board computer featuring a 1 GHz ARM® Cortex-A8 processor, 512 MB of RAM, 2 GB of Flash, and many 

input/output lines broken out into external headers for use by add-on boards [5]. The device also includes a microSD slot that 

can be used for data logging, and is energy-efficient 

enough for battery operation. Together, the BrainBoard 

and BBB provide a wholly self-contained EEG analysis 

system for wearable BCI applications. 

In addition to the hardware design, we are developing 

a basic API for the BBB that will allow programmers to 

implement BCI algorithms. The high-level operating 

system capability of the BBB also makes it a possible 

host for existing BCI software. Native Ethernet, HDMI, 

and USB support on the BBB allow it to be used and 

programmed like a desktop computer for software 

development and testing. 
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Figure 1: Block diagram of the BrainBoard/BeagleBone system. 


