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Dimension-Reduced Time Domain Correlation Algorithm for
3-D Cylindrical Array Imaging

ZHU Rong-giang ZHOU Jian-xiong FU Qiang
(ATR Key Laboratory, School of Electronic Science and Engineering, National University of Defense Technology,
Changsha, Hunan 410073, China)

Abstract: The time domain correlation algorithm has disadvantages of large computational load and low efficiency for 3-D
imaging. In view of this, this paper presents a dimension-reduced time domain correlation algorithm for 3-D cylindrical ar-
ray imaging, solving the aforementioned disadvantages. The proposed method adopts the Fourier transform in height and the
time domain correlation in azimuth and range, which reduces the 3-D time domain correlation to 2-D time domain correla-
tion, and thus effectively reduces the computational load. Additionally it preserves the advantage of time domain correlation
method without interpolation and ensures the imaging precision. The computational load of time domain correlation algo-
rithm, back projection algorithm and dimension-reduced time domain correlation algorithm are analyzed. The result proves
that the proposed method has advantage in the application of cylindrical array imaging of human body. Finally, simulation
results show that the proposed method has the validity and feasibility in application of 3-D imaging of human body.

Key words: 3-D imaging; cylindrical array imaging; time domain correlation algorithm; computational load
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