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ABSTRACT

This paper presents the design and implementation of a controller using the system on
programmable chip (SOPC) technology for controlling a robotic manipulator to fetch an object in
space to a fixed position. The controlled devices for this controller include a six-axis robotic
manipulator to perform fetching tasks, and two CCD modules for capturing images of the object to
determine its coordinates in space. The controller was implemented in an Altera CYCLONE Il FPGA
that includes: (1) a NIOS Il soft processor and customized PWM signal generation peripherals (the
NIOS Il is used to execute programs for locating coordinates of an object in space, performing a D-H
algorithm that transforms coordinates to rotating angles for six servos on the robotic manipulator and,

moreover, delivering the rotating angles to customized PWM signal generation peripherals to generate
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PWM waves for driving the robotic manipulator; (2) a CCD control module, designed by the

hardware description language (HDL), which is used for controlling processes of image capturing,

turning the captured images into grayscale, and saving the images into SDRAM outside of FPGA

(which also allows NIOS Il to gain access). Field tests on the controller achieved the expected

function of controlling the robotic manipulator to fetch an object in space to a fixed position.

Key Words: FPGA, SOPC, robotic manipulator controller, image capture
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