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Abstract: This project focuses on the design and implementation of a SCARA (Selective Compliance
Assembly Robot Arm) robot for automatic shape-based sorting. The main aim is to identify and separate
objects based on their shapes such as circle, square, and triangle. The system uses sensors or a vision
system to detect the shape of objects placed on a conveyor or platform. Based on the detected shape, the
SCARA robot picks and places the objects into different locations. The robot provides high speed,
accuracy, and repeatability in sorting operations. This project reduces manual effort and increases
efficiency in industrial applications. It is useful in manufacturing, packaging, and material handling
industries. The system is controlled using a microcontroller, ensuring smooth and precise operation.
Overall, this project demonstrates automation and intelligent sorting using robotic technology
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I. INTRODUCTION

In today’s industrial environment, automation plays a very important role in improving productivity, accuracy, and
efficiency. Manual sorting of objects is time-consuming, less accurate, and requires more labor. To overcome these
problems, robotic systems are widely used in industries. One such robot is the SCARA (Selective Compliance
Assembly Robot Arm), which is specially designed for high-speed pick-and-place operations.

This project focuses on a SCARA robot for shape-based sorting of objects such as circles, squares, and triangles. The
system uses sensors or a vision system to detect the shape of objects and then controls the robot to pick and place them
in their respective positions. The SCARA robot is preferred because of its simple structure, high precision, and fast
operation.

The main objective of this project is to develop an efficient and automated sorting system that reduces human effort and
increases accuracy. This type of system is widely used in industries like packaging, manufacturing, and assembly lines.
Overall, this project demonstrates the practical application of robotics and automation in real-world industrial
processes.

II. LITERATURE REVIEW
Recent advancements in robotics and automation have focused on improving industrial sorting systems using robotic
arms and intelligent detection techniques. SCARA robots are widely used in industries due to their high speed,
accuracy, and repeatability in pick-and-place operations.
Patil et al. [1] developed a SCARA robot for automated material handling, highlighting its efficiency in high-speed
sorting applications. Their study shows that SCARA robots reduce human effort and improve production rate in
manufacturing systems.
Sharma and Kulkarni [2] proposed a vision-based object sorting system using image processing techniques. The system
was able to detect shapes like circle, square, and triangle, improving sorting accuracy and reducing manual errors.
Reddy et al. [3] implemented a robotic arm integrated with sensors for object detection and classification. Their work
demonstrated that sensor-based systems are cost-effective and suitable for small-scale industries.
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Kumar et al. [4] designed an automated pick-and-place system using a microcontroller-based SCARA robot. The
system showed improved precision and flexibility in handling different types of objects.

Singh and Verma [5] explored the use of machine vision and artificial intelligence for advanced sorting applications.
Their research highlights the importance of intelligent algorithms in improving detection speed and system
performance.

Although many systems have been developed using SCARA robots and object detection techniques, limited work has
focused specifically on combining shape-based detection with efficient robotic sorting in a simple and low-cost system.
This project addresses this gap by integrating a SCARA robot with shape detection for accurate and automated sorting.

III. METHODOLOGY
System Overview
The proposed system is designed to perform automatic shape-based sorting using a SCARA robot. The system consists
of a robotic arm, sensors or a vision system, a controller (microcontroller), and a working platform or conveyor.
Objects of different shapes such as circles, squares, and triangles are placed on the platform.
Sensors or a camera detect the shape of each object and send this information to the controller. Based on the input, the
controller processes the data and generates control signals for the SCARA robot. The robot then performs pick-and-
place operations to sort objects into predefined locations.
The SCARA robot is chosen for its high speed, accuracy, and repeatability in industrial tasks. The overall system
reduces manual effort, improves sorting efficiency, and ensures precise operation in real-time applications.
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Fig. 1. Block diagram of Scara robot for shape based sorting

Functional Requirements

e The system should detect and identify different shapes of objects accurately. It includes a latching solenoid
valve for efficient water flow control, using energy only during the switching process.

e The SCARA robot should perform precise pick-and-place operations.

e The controller should process sensor/vision data and control robot movement. The system monitors flow rate
and total discharged volume to prevent both over- and under-irrigation.

e The system should sort objects into separate locations based on their shapes.

e The robot should operate with high speed and repeatability.

e The system should minimize human intervention and improve efficiency.

e The setup should be simple, reliable, and suitable for industrial applications.

e Safety measures should be included to avoid damage during operation.
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IV. EXPERIMENTAL RESULTS
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Fig. 2. Circuit Schematic of Scara robot for shape based sorting

Figure 2 shows Circuit Schematic diagram Scara robot for shape based sorting

V. CONCLUSION

This project presents the design and implementation of a SCARA robot for shape-based sorting. The system effectively
reduces manual effort and increases sorting speed and accuracy. By using sensors and automated control, the robot can
identify and separate objects efficiently. The project demonstrates the practical application of robotics in industrial
automation. In future, the system can be improved by adding advanced vision systems and Al-based object recognition
for more complex sorting tasks
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