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Abstract

In the past few years, the global
pandemic and changes in economic
structures have triggered a widespread wave
of resignations, leading to a severe shortage
of manpower across various industries. The
retail sector, in particular, has been
significantly impacted and urgently needs to
address these challenges. To tackle the issue
of manpower shortage, we propose the
concept of automated inventory management
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to overcome the tedious and time-consuming
nature of traditional manual inventory
processes.

The primary research objectives of this
project include "identifying product types
and calculating quantities™" and
"implementing automated movement and
obstacle avoidance functions." We utilize
Jetson NX as the robot's main controller,
sending pulse signals to the motors via
ESP32-S for movement control. During
movement, real-time imaging is captured
using a Webcam. Subsequently, we employ
YOLOv7 for product recognition and
quantity calculation. Simultaneously, within
the ROS framework, utilizing YDLidar X2 to
implement obstacle detection and obstacle
avoidance functionality through algorithms,
thereby creating a robot capable of
automating the inventory process.
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