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A Study on Optimum Performance in MIMO RADAR
with Transmit and Receive Antenna Allocation
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Abstract

In this paper, we study the method of estimating direction of departure(DOD) and direction of arrival(DOA)
using

estimation of signal parameters via rotational invariant techniques (ESPRIT) in uniform linear array MIMO
radar system. While it is possible to improve the resolution by increasing the numbers of physical antennas
and snapshots after matched filtering, such methods generally give rise to increase in complexity. In this paper,
we propose to improve the resolution by optimally allocating the number of transmit and receive antennas.
In particular, we show that the performance is optimized when the number of the receive antennas is
approximately twice that of transmit antennas.

Key words : MIMO, MIMO radar, ESPRIT, DOD estimation, DOA estimation
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Table 1.Performance by Transmit and Receive
Antenna Allocation

Me
o o

M=20, N=5 | M=5, N=20
H&E2 1 0.77 0.46
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Tzt 0.79 0.15
Tzt 2 0.60 0.11
Tz 3 0.63 0.12
¥ RMSE 0.58 0.21
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Table 2.Rerformance by Fixed Total Antenna Number
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