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ABSTRACT 

 

In order to build an embedded computer system with hardware and 

associated software to perform specific task applications that deal with data 

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

with Field Programmable Gate Array (FPGA) using Embedded System. The 

systems imply MicroBlaze soft core processor along with the bus system, 

memories, and peripherals.   

Advanced eXtensible Interface system (AXI) is used to construct the bus 

system structure for its high flexibility.  

The study aims three steps: First, designing a DWT (Discrete Wavelet 

Transform) for sound data using MATLAB program. Second, designing a single 

processor system to be configured on Spartan-6. Third, designing and build a dual 

processor system to be configured and projected on the same device using the EDK 

SoC (Embedded Development Kit System on Chip) technology with building a 

communication system between them for the purpose of communication in a Full 

Duplex at the same time with PC using Application Programming Interfaces (API) 

to exchange data, and then, to use it to perform parallel implementation and 

processing operations. The processors work together and process data accurately 

and quickly and use it to implement Discrete Wavelet Transform (DWT) as an 

application and (db7 Daubechies) filter with seven levels of audio data as well as to 

achieve speed in the implementation processes. 

 After designing the system, it is found that the best application for this topic 

is to use wavelet transform, because DWT in each of the stages is an analysis of the 

High Pass Filter (HPS) and the Low Pass Filter (LPS) (sequential nominations 

between them). This analysis is working on processing speed in hardware to 

achieve this target. The received data is processed by Dual processors to compare 

the performance speed and the accuracy.  

            The implementation DWT using dual processor was faster than using 

a single processor with about (speedup=2) when the levels is increased and the 

percentage error was 0.0001 comparing the results with MATLAB. 




