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where Ul(s) is the finite time Laplace transform (Miu, 1989) of the l-th input, bl is the corresponding 
column of B matrix, t1 and t2 is the start and the finish time, n is the number of inputs. The solution 
ul(t) in the time domain is the inverse Laplace transform of Ul(s).  

This approach leads to the control input in the form of pre-computed curve. However if it is 
rewritten to the form of a dynamical block it acts like a filter that transform any arbitrary signal to 
no-vibration one (Beneš & Valášek, 2008). And in contrast with patented input shaping technique by 
Singhose & Seering (1990) the length of this shaper is not dependent on the system natural frequency 
and can be set arbitrary.  

3. Robustness 

Being a feed-forward method all control shaping techniques need precise system models. The 
vibration suppression is in fact caused by placing zeros of the control input into the poles of the 
system. Therefore incorrect system model causes that the control input is not design properly and 
vibrations are not canceled. To increase robustness to modeling errors it is possible to formulate 
additional constrains that either introduced more zeros to the control input or increase the order of 
existing ones. The price for that is the increase of necessary acting force or longer settling time. 
Comparison of spectral analysis of a standard shaper and a robust one is in Fig. 2. 

 
Fig. 2: Spectral analysis of a) standard shaper b) robust shaper. 

4. Conclusions 

The presented approach to control of electronic cams and other flexible systems combines advantages 
of two different control shaping techniques. It produces command shapers of arbitrary length with 
reentry property as well. It is opened to formulation of additional constrains that ensure robustness to 
modeling errors. 
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