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ABSTRACT

This dissertation firstly formulates and designs the modulation system of mobile DTV based
on researching the mobile DTV’s national standard deeply,then designs and simulatesthe star
graph mapping module,the.insertion of system information module,theprocessor of frame-body
data,the frame form «with inserting PN sequences and theshaping filter which are
verified. TDS-OFDM(Time

Domain Synchronous Orthogonal Frequency DivisionMultiplexing)with 3780 carries is one
of the key technologies of the mobile DTV’smodulation system.Because the number of carrer
wave is not the integer power of 2,wecannot use the maturational radix-2 and radix-4 FFT
algorithm in consideration of therealization effectivity.Aiming at the typical 3780-point IFFT,the
subject deeplyanalyses and compares the speciality and capability of Cooley-Tukey,Winograd and
Prime Factor Algorithm.Considering the complexity and algorithm,the speed of calculation,the
consumption of resource,we design a new algorithm using the advantage of three kinds of
algorithm synthetically.After that,we verify it by Matlab and carry out imitation based on
FPGA.By analysis it is cleared that the number ofaddition and multiplication of the algorithm
closes to the 4096-point FFT.

The system can operate at a rate of 70 frame/s for 320x240 arrays.

In the image processing module,non-uniformity characteristics of infrared focal plane and the
characteristic of infrared image are studied.Hardware implement circuits for two-point



non-uniformity correction algorithm,linear transformation algorithm for gray image and
pseudo-color algorithm are proposed.Histogram equalization algorithm,linear smoothing filter
algorithm and nonlinear smoothing filter algorithm are simulated using MATLAB.The result
shows that histogram equalization algorithm can enlarge the dynamic range of gray image,and the
smoothing filter pseudo-color algorithm is proposed and a new adaptive nonlinear pseudo-color
algorithm is used to make the image look soft and different temperature regions and the target can
be easily recognized.

Keywords: nonuniformity correction,image enhancement,adaptive nonlinear pseudo-color
algorithm,FPGA
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