
Abstract 
 

           Today, Computer-Aided Diagnosis (CAD) systems has become a 

viable target in healthcare industry because it improves the analysis of the 

medical images compared to the early diagnosis of the various diseases by 

doctors and medical skillful specialists. Among the various diseases, bone 

fracture detection affects many people of all ages due to simple accidents 

or different types of diseases. So, quick and exact diagnosis can be critical 

to the success of any given treatment. In practice, doctors and radiologists 

rely “mainly on X-ray images to determine whether a fracture has occurred 

and the precise nature of the fracture. Eye inspection examination or 

conventional system of X-rays for fracture detection is a boring and time 

consuming process. So, digital architectures of four filters to detect the 

edges of the X-ray images for fractured bones are proposed. 

The hardware implementation of two different architectures based on 

Spartan-3 FPGA, are presented here. The first architecture is for the edge 

detection algorithms (Sobel, Prewitt and Roberts), while the second 

architecture is for the edge detection algorithm (Canny). Both architectures 

are designed using Finite-State Machine (FSM) technique and programmed 

using “VHDL (Very High Speed Integrated Circuit Hardware Description 

Language). Xilinx ISE 10.1 software is used to simulate the synthesizable 

VHDL code”. The first one is implemented using two (Spartan 3E-

XC3S500 and Spartan 3E-XC3S1600) kits, while the second architecture is 

implemented using Spartan (3E-XC3S1600) kit because it needed 

resources that were not available on the first kit.  

Some assumptions are made on the traditional algorithms in order to 

simplify the implementation. For example, in the design of the first 

architecture the absolute value is used instead of a square root to calculate 

the gradient since it is easier to be implemented in hardware. Also,   the 

intermediate values of Canny filter were calculated with an integer values 

instead of a floating point or fixed point values so that the available 



resources of the (Spartan 3E-XC3S1600) kit were sufficient for this 

purpose in terms of the use of BLOCK RAMs. 

A new 18-bit VGA port was built for the purpose of displaying the 

original and result images clearly and accurately instead of the original 3-

bit VGA port available on the used Spartan3E kits. Rotary Encoder is also 

used to control the threshold values for each filter which is used to convert 

the filtered image from Gray Level to Binary Level. Two input keys were 

used to select the type of filter. Finally, the character LCD display was 

used to display filter type and the threshold values.   

A speedup of about 15 and 7 (for first and second architecture 

respectively) were achieved with Spartan 3E-XC3S1600 FPGA system 

over the software implementation using MATLAB on the art personal 

computer with a maximum area occupation 55% for first one and 100% for 

the second architecture.   

 


