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MC technique to improve the bandwidth of HF radar

PEI Bing-nan' GAO Xiao-bing' ZHANG Ying-guang’
(1. School of information engineering, Dalian University,
Dalian Liaoning 116622, China; 2. School of Electronic
Science and Engineering, National University of Defense Technology

Changsha Hunan 410073, China)

Abstract Sky-wave radar works on the high frequency band, the working band-
width of which is often limited by interference of ionosphere characteristics and arti-
ficial signals. The bandwidth of engineering signal is generally around ten thou-
sands Hertz. This paper proposes a technique of improving the signal bandwidth of
this kind of radar system. The technique sends a group of orthogonal multicarrier
(MC) modulated linear frequency modulated (LFM) signals with ten thousands
Hertz bandwidth each to illuminated targets, and then composites matched filtering
signal group to a broadband signal at the receiver. Without the consideration of
multimode and multipath circumstances of a HF radar, sending N orthogonal MC
modulated LFM signals and synthesizing them after matched filtering and space
time processing at a receiver will improve signal bandwidth approximately by N
times. Simulations by using Watterson sky-wave channel model are given to dem-
onstrate the theoretical analysis. In conclusion, this technique can improve the dis-
tance resolution of a HF radar when the HF radar multipath environment is not se-
rious.

Key words rang resolution; matched filter; multi-input multi-output (MIMO) ra-
dar; the orthogonal MC



