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The Purpose

- Creating a Large Language 
Model (LLM)-powered 
“SmartSpace” 

- LLM integration with the 
physical space

- Creating robust data collection 
infrastructure

Maestro (Custom Multi-Modal Sensor)

Raspberry Pi



System Architecture

Client Server

Maestros



SETUP 1

● Transferred all files from 
functioning Maestros to 
non-functioning Maestros by 
imaging

● Image download takes around 
15 minutes 

● Documented in Github



SETUP 2
● Building the Maestro from a 

Fresh Install

● No physical microSD reader

● Greater customization

● Process was documented 
on Github



Features: Start & Termination 
Control

- Previously: All or None :(

- Now: Maestros to start and 
terminate on demand → 
Significant efficiency gains + 
versatility

- Frontend Implementation 
through API Endpoint



Feature: Visual LED lights  

- Visualization of streaming data
- Can’t turn on/off LED lights 
- Disrupts internal hardware 
- Documented in Github
- Graphical appeal 



Sensor Testing and Calibration



Loguru Logging
● Loguru library for logging script 

output

● Organized, timestamped way to 
log and debug

○ logger.error(‘error message’)

● Function to download and clear 
old logs when they aren’t 
necessary anymore

○ .truncate(0)



Frontend development

● 8 different easy to 
use features 

● Chart feature used 
to display sensor 
data

● Coordinate grid to 
show Maestro 
activity and location



ML & LLM Integration 
● ML tagging and identification:

○ YOLOv8: real time object detection model

○ Motion detection w/ PIR

● LLM integration:

○ Creating a smart-space infrastructure enabled by 

conversational LLMs

■ OpenAI API



Future Work 
● Making the testbed completely remote

● Improved sensor measurements

● Better sampling rate/frequency

● WARM (Weighted Average Reward Models):
○ Mitigates reward hacking
○ Human aligned response



Thank you



Acknowledgments:
We would like to thank Professor Jorge Ortiz for being 
our mentor, as well as Jenny Shane and Ivan Seskar 
for suggesting advice for a few of our challenges. We 
would also like to thank our undergraduate students, 
Matthew Grimalovsky, Emma Lin, and Sanchita 
Agrawal , for guiding us through the entire research 
project process. 


