
INTRODUCTION

METHODS

RESULTS

DISCUSSION

LSL for Wearables: Direct Hardware 
Integration on a Miniaturized Platform
Reiner Emkes1, Stefan Debener1,2, Sarah Blum1,2
1Neuropsychology Lab, Department of Psychology, University of Oldenburg, Germany
2Cluster of Excellence Hearing4all.connects, Oldenburg

Multimodal studies require precise temporal synchronization across 
heterogeneous devices. Lab Streaming Layer (LSL) is a de facto 
standard for synchronized streaming. In low-cost sensor setups, 
microcontrollers are commonly connected via a host/bridge 
computer   running liblsl, which introduces additional latency,
complexity, and cost. We have developed a native LSL 
implementation running directly on a low-cost wireless sensor node. 
This eliminates the need for a host while preserving full 
compatibility with standard LSL clients.

Summary
− reliable LSL discovery in standard client environments
− stable stream transmission at 250 Hz (acc/gyro)
− consistent timestamps suitable for multimodal synchronization
− Concurrent data acquisition from several nodes

Conclusion
− Native LSL on low-cost embedded hardware demonstrates that 

wireless microcontroller nodes can operate as first-class 
synchronized LSL publishers

− This enables practical, robust, and scalable mobile data acquisition 
pipelines for psychology and neuroscience
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