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Abstract
Loop shaping and the corresponding amplitude and phase transfer characteristics play one of the most 
important roles when synthesizing automatic feedback controllers, while different stability margins can 
be formulated in frequency domain for both robustness and performance properties. For SISO systems 
of the type one, without explicit  model structure and parameter values,  the talk will  show a novel 
model-free tuning method proposed for PI-Lead type feedback. We will recall and summarize some 
relevant properties of a loop transfer function to be shaped via linear feedback of generic type. Then, 
we  will  accentuate  that  the  robustness  and  performance  often  result  directly  from  the  loop 
characteristics around the crossover frequency and different stability metrics derived based on that. 
The proposed method roots in the ultimate sensitivity principles and it makes use of some general  
characteristics of loop shaping. The three-steps tuning procedure, based on the output measurements 
only,  will  be  explained.  Along  with  general  principles  and  ideas,  some  illustrative  experimental 
examples will also be shown.
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