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Abstract: Pallet recognition is an important task in warehouse operations that involves identifying and classifying pallets based
on their size, shape, and colour. The efficient and accurate recognition of pallets is crucial for ensuring the smooth and safe
movement of goods within a warehouse. In recent years, advancements in computer vision technology have paved the way for
the development of automated pallet recognition systems that can be integrated with forklifts. This paper introduces a system for
pallet recognition on forklifts using Raspberry Pi and ultrasonic sensors. The proposed system utilizes ultrasonic sensors to
measure the distance between the forklift and the pallet, providing valuable information for the pallet recognition system. The
system is designed to accurately identify and classify pallets based on their size. The use of ultrasonic sensors provides a cost-
effective and easily scalable solution, allowing the system to be used in a variety of warehouse environments. The accuracy of
the proposed system is evaluated through testing on a variety of pallet types, and the results indicate a high level of accuracy in
identifying and classifying pallets. The system is also designed to be user- friendly and can be easily integrated into existing
forklifts.
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I. INTRODUCTION

In recent years, the use of automation technology in warehouses has become increasingly common, with the goal of improving
efficiency, reducing costs, and increasing safety. One key area of automation in warehouse operations is pallet recognition, which is
essential for accurate and efficient loading and unloading of goods. [1] proposed a pallet recognition system that utilizes ultrasonic
sensors to measure the distance between the forklift and the pallet. The system was designed to classify pallets based on their size
and color, achieving an accuracy of 90% in classifying pallets. [2] developed a pallet recognition system that utilized ultrasonic
sensors and machine learning algorithms to accurately identify pallets based on their size and shape. The system achieved an
accuracy of 92.5% in identifying pallets. [3] proposed a pallet recognition system that utilized a combination of RFID and depth
sensors to achieve a high accuracy of 98% in identifying pallets. [4] developed a pallet recognition system using LIDAR sensors,
which was able to accurately identify pallets in real-time. The system achieved a highaccuracy rate of 95%. [5] proposed a pallet
recognition system using ultrasonic sensors and a neural network. The system achieved a high accuracy of 96% in identifying
pallets. [6] developed a pallet recognition system that utilized ultrasonic sensors and a support vector machine (SVM) to accurately
classify pallets based on their size and shape. The system achieved an accuracy rate of 92.7%. [7] proposed a pallet recognition
system using ultrasonic sensors and a convolutional neural network (CNN). The system achieved a high accuracy of 97.5% in
identifying pallets. [8] developed a pallet recognition system that utilized a combination of ultrasonic sensors and a deep learning
algorithm to accurately identify pallets. The system achieved anaccuracy rate of 93%. [9] developed a pallet recognition system
using ultrasonic sensors and a random forest algorithm. The system achieved a high accuracy rate of 98.1%. Pallet recognition on
forklifts has been an active research topic in the field of warehouse automation for several years. These studies demonstrate the
potential of using Raspberry Pi and sensors for pallet recognition on forklifts. The results suggest that such systems can accurately
identify and classify pallets based on their size, shape, and color, with high accuracy rates. However, the use of Raspberry Pi and
ultrasonic sensors provides a cost-effective and easily scalable solution for pallet recognition on forklifts.

Il. PROPOSED MODEL

The block diagram for the pallet recognition system on a forklift using Raspberry Pi and ultrasonic sensors consists of several
components that work together to achieve the desired functionality. The first component is the ultrasonic sensor module whichis
used to measure the distance between the forklift and the pallet. This module is mounted on the forklift and sends ultrasonic waves
towards the pallet. The waves are then reflected back to the sensor, and the time taken for the wave to return is measured. This
information is used to calculate the distance between the forklift and the pallet. The second component is the Raspberry Pi, which
acts as the central processing unit of the system. It receives the distance information from the ultrasonic sensor and processes it to
determine the position of the pallet.
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The Raspberry Pi is also responsible for controlling the display module, which is used to show the position of the pallet to the
operator. The third component is the pallet recognition algorithm, whichis responsible for identifying and classifying the pallet
based on its size. This algorithm uses the distance information from the ultrasonic sensor to determine the size of the pallet and
then compares it with a pre-defined set of sizes to identify the type of pallet. The fourth component is the actuator, which is
responsible for picking up the pallet once it has been identified and classified. This component is typically a mechanical arm or a set
of forks that are controlled by the forklift operator. Finally, the display module is used to show the position of the pallet to the
forklift operator. In summary, the block diagram for the pallet recognition system on a forklift using Raspberry Pi and ultrasonic
sensors includes the ultrasonic sensor module, Raspberry Pi, pallet recognition algorithm, actuator, and display module. Together,
these components work to accurately identify and classify pallets, pick them up using the forklift, and display their position to the
operator.
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Figl.Block diagram

I1l. RESULT AND DISCUSSION

The proposed system for pallet recognition on forklifts using Raspberry Pi and ultrasonic sensors provides a cost-effective and
easily scalable solution for accurately identifying and classifying pallets based on their size. The use of ultrasonic sensors provides a
reliable method of measuring the distance between the forklift and the pallet, which is then used to determine the location and size
of the pallet. The system was designed to be user-friendly and can be easily integrated into existing forklifts. The implementation of
the system involves connecting the ultrasonic sensors to the Raspberry Pi and programming the Pi to process the data received from
the sensors. The system then uses this data to identify and classify pallets, which are displayedon a screen attached to the forklift.
The accuracy of the proposed system was evaluated through testing on a variety of pallet types, and the results indicate a high level
of accuracy in identifying and classifying pallets. The system was able to accurately identify and classify pallets of different sizes
and shapes, which is crucial for the safe and efficient movement of goods within a warehouse. In addition to its accuracy, the
proposed system is also cost-effective and easily scalable, making it a viable solution for warehouses of different sizes and
configurations. The system can be easily modified and adapted to suit the specific needs of different warehouse environments.
Overall, the proposed system provides a reliable and user-friendly solution for pallet recognition on forklifts, which can help
improve the efficiency and safety of warehouse operations.
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IV. CONCLUSION

In conclusion, this paper proposed a system for pallet recognition on forklifts using Raspberry Pi and ultrasonic sensors. The system
accurately identifies and classifies pallets based on their size, utilizing ultrasonic sensors to measure the distance between the
forklift and the pallet. The system provides a cost-effective and easily scalable solution for pallet recognition, allowing it to be used
in a variety of warehouse environments. The accuracy of the proposed system was evaluated through testing on a variety of pallet
types, and the results indicated a high level of accuracy in identifying and classifying pallets. Through literature review and analysis,
it has been found that the utilization of Raspberry Pi and ultrasonic sensors in pallet recognition systems have been successful and
efficient. The proposed system is also user-friendly and can be easily integrated into existing forklifts, making it a practical solution
for warehouses looking to automate their pallet recognition process. Furthermore, the system can also be extended to include
additional features such as pallet weight measurement and tracking. Future work could include expanding the system to incorporate
more advanced machine learning techniques for improved accuracy and performance. Additionally, further testing and validation in
real-world warehouse environments would be beneficial to ensure the system's effectiveness and usability. Overall, the proposed
system offers a promising solution for automated pallet recognition on forklifts and has the potential to improve efficiency and
safety in warehouse operations.
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