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Abstract: In this paper, a new control structure that exploits the advantages of one degree of freedom (1-
DOF) and two degree of freedom (2-DOF) control structures with an online tuned set-point regulator with 
blending mechanism (SPR-BM) is proposed. In this structure, the filtered output of the reference and the 
pure reference signals are blended so that the overall performance of the system is ameliorated with 
respect to load disturbance rejection and set-point following. Internal Model Control (IMC) based PI 
controller is used as the primary controller and the blending dynamics are determined with the aim of 
producing a system output that tries to match to the filtered reference signal. After performing certain 
manipulations through some approximations, the resulting blending dynamics turn out to be a constant 
within the range of zero and one. Then, an online intelligence is injected into SPR-BM that changes the 
blending constant between its extreme values. The effectiveness of the proposed structure is shown both 
on a simulation example and on a PT-326 heat transfer process trainer experimental setup. 
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