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Fast implementation of cross correlation tracking
algorithm using multi-core DSP

Tian Li,Zhou Fugen,Meng Cai, Bai Xiangzhi,Jin Ting
(Tmage Processing Center, Beijing University of Aeronautics and Astronautics, Beijing 100191 )
Abstract

To achieve an optical scout system’ s fast object tracking, the fast implementation of a normalized cross correla-
tion( NCC) tracking algorithm by using a multi-core digital signal processor ( DSP) was studied. To achieve the fast
processing ,6678 DSP, the new generation multi-core DSP from TI waw utilized. Firstly, The CACHE coherency
problem resulting from multiple cores accessing the same image on shared memory through its own CACHE control-
ler was solved by adding FLUSH operation and INVALID operation. Secondly,the CACHE line pre-fetch mechanism
was utilized to improve the NCC data processing sequence which makes the performance speedup exceeds 15% . Fi-
nally ,a mechanism of parallel computing was introduced by adding proxy task on slave cores to communicate with
master core and master core process task computing and dispatching. The DSP 8 core speed-up-ratio exceeded 7
times. The experimental result showed that the performance exceeded that of OpenMP ( Open Multiprocessing) . This
implementation was used in 100FPS ship object tracking system and can be applied to more general cases.

Key word : cross correlation object tracking , multi-core digital signal processor( DSP) , multi-core parallel com-

puting, CACHE coherency
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