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ABSTRACT

This article presents the development of a robotic
arm designed for object detection based on the
principles of an automated pneumatic system. The
system is capable of being controlled and monitored
through web server functions. The structural design of
the robotic arm is proportionally modeled to resemble
automatic  control systems used in industrial
applications. The robotic arm's pneumatic structure was
designed in a 3D format using SketchUp, and the
pneumatic control circuit was simulated using
Automation Studio 5.0 to verify its functionality. The
control system utilizes a programmable logic controller
(PLC) model MELSEC 1Q FX5U with 32 1/0 points,
which supports control and monitoring via web server
functions. Performance tests of the automated pneumatic
robotic arm for object detection compared three types of
object detection sensors. The results indicate that the
Fiber Optic Proximity Sensor achieved average
detection times of 6.80 seconds for metallic objects and
7.62 seconds for non-metallic objects. The Optical
Proximity Sensor recorded 7.13 seconds for metallic
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objects and 7.62 seconds for non-metallic objects, while
the Photo Proximity Sensor achieved 6.39 seconds for
metallic objects and 6.90 seconds for non-metallic
objects. The testing results confirm the functionality of
the designed automated pneumatic robotic arm,
demonstrating its suitability for use as a learning aid in
educational settings.

Keywords: Sensor, PLC control system, Web server
function
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