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Abstract

This project aims to develop and implement a smart warehouse based on the
automated guided vehicle system to address the urgent demand for integrated logistics
and warehouse automation in modern industry. With the advancement of Industry 4.0,
enhancing logistics efficiency and reducing labor costs have become critical issues.
This study focuses on solving the technical challenges of integrating microcontrollers,
sensor technology, and mechanical systems to achieve automated transport and
precise operations within a warehouse environment, further serving as a validation

model for logistics automation.

The system utilizes an 8051 microcontroller as the central control unit. Instead of
using off-the-shelf modules, the hardware architecture is built from the ground up: we
independently designed and implemented the infrared sensing circuits for obstacle
detection and the drive circuits for servomotors. Regarding software development, the
control program was written entirely in assembly language, allowing for direct
handling of analog sensor signal inputs, data conversion, logic processing, and precise
timing control of motor operations. During the initial phase, the team conducted
in-depth planning of the circuit architecture and component selection. Throughout the
implementation phase, rigorous debugging of both hardware and software logic was
performed to ensure coordination between vehicle movement and object gripping.
Once individual unit functionality was stabilized, the project proceeded to circuit
layout, PCB etching, soldering, and comprehensive system integration testing to

guarantee the stability of both the electronic and mechanical structures.

The research successfully developed an automated warehouse transport vehicle.
Experimental results verify that the system can effectively utilize custom infrared
sensing circuits for environmental perception and obstacle avoidance, while using
servomotors to achieve precise docking and object retrieval, thereby simulating the
functional requirements of automated warehousing. This project demonstrates the
potential of the 8051 microcontroller in automated warehouse applications. The
developed control logic possesses significant practical value, and future iterations can
be extended to more complex logistics path planning and warehouse management

systems, providing a concrete technical reference for smart logistics environments.

Keyword : Smart Warehouse, 8051 Microcontroller, Infrared Sensing Circuit,

Automated Guided Vehicle (AGV)
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