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Despite technological advances, nearly 
80% of warehouses still rely on 
labor-intensive processes that result in 
inventory errors and operational costs that 
collectively exceed $1.77 trillion annually 
across the industry [1,2].

Project Objective: 
Design, develop, and pilot-test an 

autonomous LiDAR-sensing mobile robot 
that accurately categorizes a variety of 
products.

RESULTSSYSTEM DESIGN
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The system utilizes a ROS2 network on a Raspberry 
Pi 5, employing SLAM Toolbox and a PicoScan 150 
Pro to create a 5 cm resolution occupancy grid. When a 
barcode is detected by the evdev integrated scanner, a 
custom algorithm isolates lidar clusters in a 90° field 
and identifies boxes on the map, transforming local 
coordinates into global warehouse coordinates using 
the TF2 library. Inventory data is logged to a CSV and 
displayed through a FastAPI web interface. For 
real-time monitoring, RViz overlays persistent markers, 
barcode labels, and measured dimensions onto the live 
SLAM map.

CONCLUSION

A robot capable of scanning and mapping boxes, and a 
web-based interface have successfully been created. 
misplaced and missing inventory is properly recorded 
and alerts sent.

● Affordable, scalable automated inventory system
● Robot scans locations, identifies products, logs to 

CSV, updates UI
● Finds low, missing, and misplaced items


