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Abstrak— Recently, the optimal transceiver design in multi-user multiple-input-multiple-
output (MIMO) relay systems has attracted great attention. In this paper, we design the 
optimal multi-relay matrices for MIMO relay communication systems using the minimum 
mean-square-error approach.  First, the mean-square error (MSE) expression at receiver is 
derived, and a minimum mean-square error (MMSE)-based optimization problem is 
formulated. Then, a Bi-step iterative algorithm is developed to search for the optimal 
numerical solution. Besides, in order to solve the original problem more efficiently, we show 
that the optimal relay amplifying matrices have a beamforming structure. Using the optimal 
structure, the relay power-loading algorithm is developed to minimize the MSE of the signal 
waveform estimation at the destination node. Simulation result demonstrates the effectiveness 
of the proposed relay-amplifying matrix with multi-relay nodes using approach in the system 
bit-error-rate performance. 
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