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A brain—controlled quadruped robot: proof of concept

Wu Ke'

Beijing Rail Transit Branch, China Railway Signal & Communication Co., Ltd., China Beijing 100071

Abstract: Combining brain-computer interfaces (BCI) with robotic systems holds the potential to achieve seamless daily
personal assistant systems in the future, enabling various requests to be completed solely through an individual's discrete
brain activity. Such systems are particularly meaningful for populations with Locked-in Syndrome (LIS) or Amyotrophic
Lateral Sclerosis (ALS), as they can benefit from interacting with robotic assistants via brain-signal perceptual interfaces. In
this proof-of-concept work, we explored how a wireless wearable BCI device can control a quadruped robot—the Boston
Dynamics Spot quadruped robot (hereafter referred to as Spot). The device measures the user's electroencephalography
(EEG) and electrooculography (EOG) activity through electrodes embedded in the glasses frame. Users answer a series of
questions with 'yes/no' responses by performing mental arithmetic tasks, thereby providing input. Each 'question-answer'
pair pre-configures a set of actions for the Spot robot. For instance, when a sequence is determined to be 'yes,' the Spot robot
is instructed to move across the room, pick up an object, and deliver it to the user (such as bringing a bottle of water). Our
system achieved a success rate of 83.4%. To our knowledge, this is the first instance of integrating a wireless, non-visual
BCI system with the Spot robot in a personal assistant scenario. Although this BCI quadruped robot system is still an early
prototype, future iterations are expected to feature friendly and intuitive prompts similar to those of conventional service dogs.
Therefore, this project aims to pave the way for the future development of contemporary personal assistant robots driven by
wireless wearable BCI systems under real daily living conditions.

Keywords: Brain-computer interface; Robots; Personal assistance; Artificial intelligence; Electroencephalographys;
Electrooculography; Wearable devices
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