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Abstract. The presented work is aimed to image and video processing on a programmable FPGA platform. 
There is introduced a set of image correction and effect functions implantable in hardware. As a real input a 
composite videosignal is used and converted in ADV 7180 device to digital data. The methods are tested 
using a Xilinx FPGA series Spartan3 and verified with the static image and the motion picture. Results are 
usable in multimedia, embedded systems and also in biomedical engineering, especially in the medical 
imaging. 
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1. Introduction 
The standard approach to image processing is the use of conventional processor or GPU on the graphics 

card. Using programmable logic for this purpose offers several advantages, which is very important for fast 
data processing on specialized hardware. Given that many applications use analog cameras for image 
capturing, the system is designed for composite video input. The signal is then converted and transferred to a 
digital RGB data and then passed to FPGA device. The internal structure of FPGA is designed to be able to 
address a few selected functions of the input image. The number of implemented image processing functions 
is restricted by the size and speed of the FPGA. 

Fig. 1: Block Structure of the Video kit. 

FPGA outputs are connected to each D/A converter to obtain the final images. Videoconverter circuit is 
controlled by the crystal with frequency 28.63636MHz, while the FPGA is driven by the 50 MHz crystal 
oscillator and the internal FPGA clock signals with even higher frequency in the DCM - Digital Clock 
Manager. The entire video kit is controlled through serial communication line connected to the FPGA. The 
entire video kit is controlled through serial communication lines connected to the FPGA. Logical system and 
all proposed features are designed for image processing in real-time 25Hz frame rate. 

2. Videoconverter module 

                                2011 International Conference on Software and Computer Applications 
IPCSIT vol.9 (2011) © (2011) IACSIT Press, Singapore 

 
  



To realize the transfer of composite video signal to a digital data the Analog Devices ADV7180 
integrated circuit is used. The circuit itself can detect the type of analog video input (composite, S-Video, 
YPrPb) and convert it to digital format 8-bit ITU-R BT.656 YCrCb 4:2:2. Processed analog baseband signal 
in NTSC, PAL or SECAM video input comes to the transmitter, where it passes through the antialiasing 
filter. It is followed by Sample & Hold circuit with a sampling frequency of 86 MHz and 10-bit A/D 
converter itself. From there, proceed to the digital data block of digital processing (brightness and color 
correction, conversion to YCrCb) from where they continue into the FIFO stack, from which are then 
specified intervals sent to the 8-bit parallel port P0 ÷ P7. The circuit also generates pulses for horizontal sync 
(HS), vertical sync (VS) and the signal output pixel data clock (LLC).  

Fig. 2: Component Side Layer of the Videoconverter Module. 

All functions and settings of the video transmitter can be controlled via the I2C bus with a clock signal of 
400 kHz. Videoconverter board is a separate module and the FPGA unit is plugged via a connector. 

 

Fig. 3: Composite Videosignal Measured in the Input Stage of the ADV7180 Device 

Electrical circuit of the video transmitter was largely taken from the manufacturer as recommended 
circuit ADV7180 for 40-pins LFCSP version. The electrical circuit is designed with EMC and video 
processing quality. Therefore, there are used four voltage regulators to supply power of digital, analog and 
digital signal parts. Outputs of the supply chains are filtered with the manufacturer's recommended circuits. 
All voltage regulators are powered with 5-Volt supply.   All the necessary signals are fed to 20-pins  video 
converter connector leading to FPGA board. In addition to digital video signals (P0 ÷ P7, LLC, HS and VS) 
the connector includes also I2C signals (SDA and SCL), the overall circuit reset (/ RESET) and the signal for 
entry into low-power state (/ PWRDWN). 

PCB is designed as a double-sided with a combined method of mounting technology, SMT and THT. 
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