
ABSTRACT 

In order to build embedded computer system with hardware and 

software to perform specific task applications deals with high density digital 

data processing such as image processing, a soft-core processor system is 

designed with Field Programmable Gate Array (FPGA) using Embedded 

Design Techniques (EDTs). The system implies MicroBlaze soft core 

processor along with the bus system, memories, and peripherals. A digital 

processing core is designed and added to the processor system as image filter 

to improve system performance speed. The processing core is constructed 

using VHDL language and connected to the system bus as a slave module, 

the design is accommodated to comply with the bus operation protocols. 

Advanced extensible interface system (AXI) is used to construct the bus 

system structure for its high flexibility as well as its high bandwidth and 

speed. Ethernet IP core is added to the designed system to establish fast data 

transfer link with an external media (such as PC) at 100Mbps, the Ethernet 

core is initialized and prepared to receive the image data as packets from PC 

using Application Programming Interfaces (API). The received data is also 

processed by Microblaze C-language program to compare performance 

speed. The hardware part of the designed system is built using Xilinx 

Platform Studio (XPS). When the software part of the system is developed 

using the Xilinx Software Development Kit (SDK). C # .net application 

software is developed on the PC side to send images data to the designed 

system via Ethernet media. The packets are sent over the Ethernet adapter 

using WinPcap library. Standard MATLAB images were used to test the 

system performance. The filtered images data showed 100% accuracy 

comparing with MATLAB results except for the border of images. 

Processing data by the designed hardware unit proved to be 40 times faster 

than the MicroBlaze-based software processing. 




