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) . . Abstract—in the above paper, a composite energy function learning con-
Fig. 15. Track seeking performance of the hard disk servo system. trol approach was proposed to asymptotically eliminate the mismatch be-
tween the desired and actual periodic trajectory of a system. Upon review
of this result, there appear to be several philosophical and technical issues
APPENDIX A that invalidate the result including the use of a resetting condition and the
PROOF OFTHEOREM 1 lack of boundedness of the learning estimate. The intent of this comment is
to highlight these technical errors, especially since the boundedness of the
learning estimate has historically been a problematic issue.

By the stability assumptior|,S(jw)| is continuous and bounded. |ndex Terms—tearning systems, Lyapunov methods, periodic systems.
Givene > 0, choosev, such that
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[15(0)] 1SGll < 2 Ve < wo (A1) In [11], a so-called composite energy function (CEF)-based

learning control approach was proposed to asymptotically eliminate
the mismatch between the desired and actual periodic trajectory of

:s s.atISﬁEd.' Usn_wg (A'l? _and the Tact theF (s: D)l|2 = 1, the fol- a system containing nonglobal Lipschitzian functions and unknown,
owing chain of inequalities holds: . . o L -
time-varying periodic parameters. This is an important problem that
has been examined by various researchers using Lyapunov-based

|RS()? — [S(0))? techniques. A few examples of these results are provided in [3]-[6],

1 [ ’ X o o and [8] (for an in-depth overview of various learning controllers, see

= ‘—/ [F(ws D (ISGw)l” = [S0)[7) dw [9] and [10]). Although eliminating the mismatch between the desired
1 e and actual periodic trajectory of a system containing a general periodic

<= / [FGw; DPSGw)|” = 1SG0)| dw nonlinear function is well motivated, the result in [11] formulates the

T Jo " problem in a manner that yields an impractical controller that lacks

= El/ ’ |F(jw; Q)| dw robustness. For example, the problem formulated in [11] requires

27 Jo that the parametric uncertainty of the actual system be periodic.

n Mfl /°C |F(jus; Q)2 dw It is not clear what actual control problem has naturally occurring

T Jeo time-varying, periodic parametric uncertainty. A more realistic (and

€ 1 [ . previously solved) problem is based on the practical assumption

<37t MTQ} / |[F(jws ) dw. (A-2) " that the desired trajectory is periodic, resulting in a disturbance by

“o

a nonlinear function that is composed of parametric uncertainty as a
function of the desired trajectory that can be bounded by a known
The termM?(1/x) S IF(jwi ) ?dw can be made arbitrarily small constant. The CEF approach is also predicated on the restrictive
if £2 is sufficiently small. Hence, we obtain resetting condition (i.e., as stated in [11, Remark 3], the assumption
thate;(0) = 0 Vi € N is crucial for the CEF algorithm). That
o2 s is, the system is required to return to the same initial configuration
|RS()" = |SGO)T| <€ (A3)  after each learning trial. This assumption is similar to the early
betterment learning controllers (see [1] and [2]). However, several
authors have demonstrated the deficiency and lack of robustness of
controllers that are formulated based on this assumption. For example,
Heinzingeret al. provided several examples in [7] that illustrated
the lack of robustness of these controllers to variations in the initial
conditions of the system. Motivated by the results from the betterment
learning research, several researchers investigated the use of repetitive
learning controllers. One of the advantages of the repetitive learning

for 2 sufficiently small. This proves i).
Partii) can be proved similarly. Finally, partiii) follows directly from

(4).
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