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Abstract:

In conventional phased array systems, increasing the array length and consequently increasing the
number of antenna elements are needed to improve spatial resolution. It can be addressed by MIMO
radars using orthogonal signals from multiple transmitters and using the virtual array. Virtual
element's locations are derived from the convolution of the physical element's location of the
transmitter and receiver. To understand the functionality of MIMO radars, virtual array has been
introduced. As the virtual array be larger, the radar angle resolution increase. Increasing the degree of
freedom of the virtual array is highly dependent on the array of transmitter and receiver elements
placement. The Nested Array which is one of the well-known methods in alignment of MIMO radar
array elements, is investigated. In this article, the new nested array is examined and implemented in
one dimension. The very innovative idea of this article is to use the new 2D nested array. A multi-step
approach for implementing two-dimensional arrays using a new nested array for a MIMO radar is
presented which can be generalized to any other structure with different number of elements. Finally,
the advantages of the proposed method in terms of angular beam width of the main radar are
presented. The results show that the proposed method is much more efficient than the other methods.
The comparative results presented at the end of this article shows that the half-power beam width of
the proposed method is approximately 0.3 degrees while this value for the nested method is more than
2 degrees.
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Figure (5): Steps to arrange the receiver array
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Figure (6): Steps to arrange the transmitter array
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Figure (7): Arrangement of physical transmitter and receiver arrays after shift (a) Enlarged shape for better viewing of transmitter array (b)
Overall transmitter and receiver shape
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Figure (8): Arrangement of DCSC virtual Array elements a) zoomed shape b) overall shape
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Figure (9): 3D pattern from 2D arrangement with 16 transmitter and 25 receiver elements
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Figure (10): Diagram of polar pattern of array a) By applying the DCSC algorithm of this article b) by applying the Minimum Redundancy
algorithm
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Table (1): Comparison of different methods of arranging MIMO array elements in two dimensions assuming 16 transmitter and 25 receiver

elements
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10. Second order moments
11. Exhaustive search algorithm
12. Difference co-array of the sum co-array (DCSC)
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13. Half power beam width (HPBW)
14. Minimum redundancy (MR)
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