
A Distributed MIMO Radar with Joint Optimal Transmit and Receive Signal Combining

Presenter: D. Satya Ganesh        Supervisor: Prof. R. V. Raja Kumar       School of Electrical Sciences

Publications:

1. A Distributed MIMO Radar with Joint Optimal Transmit and Receive Signal

Combining, IEEE Transactions on Aerospace and Electronics Systems (under

review).

2. A Study on the Performance of Distributed Phased Array Radar, SPCOM 2020, IISc

Bangalore (submitted).

Introduction MIMO Radar

Proposed Method

Results

Conclusions

Mechanical Scanning 

Radar Phased Array Radar

Air Defence 

Tactical 

Control Radar

LRDE, DRDO

ASR - Wikipedia

# Phased Array – Drawbacks

RCS Fading and Doppler Null

B-26 Bomber

Antenna placement in MIMO radar MIMO radar block diagram

Signal model 𝒓 𝒕 = 𝒗†𝐇𝒘𝒔 𝒕 − 𝑻 + 𝒗†𝒏 𝒕

SNR maximization 𝐒𝐍𝐑 =
𝐄 𝒗†𝐇𝒘𝒔 𝒕−𝑻

𝟐

𝐄 𝒗†𝒏(𝒕)
𝟐 , 𝒘 𝟐 ≤ 𝟏, 𝒗 𝟐 ≤ 𝟏

Solution from Lagrange Multiplier𝒘 is 𝑷{𝐇†𝐇} and 𝒗 is 
𝐇𝐰

𝐇𝐰

# Requires the knowledge of Target fading matrix: Estimation
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# Significant SNR losses in existing combining methods
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Proposed MIMO: 3.5dB improvement

Outperform phased-array radar at high SNR

Proposed MIMO: 5.75dB SNR 

improvement  with increased antennas

Proposed MIMO: an SNR loss of 1.87 dB,

0.98 dB and 0.61 dB approximately for L

= 2, 4, 8 respectively

• The proposed scheme yielding much better result than the existing

MIMO radar schemes

• The proposed scheme performs the same as the ideal phased-array

radar in case of the non-fluctuating target and performs better than

phased-array radar at high SNR in case of fluctuating target

• Approaches optimality with channel estimation

• Future work: moving target detection, tracking, etc.

# MIMO radar as solution to RCS fading and Doppler nulls
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