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J& 3. “All current indications point toward the conclusion
that seeking a completely general theory of nonlinear
systems 1s somewhat a kin to the Search for the Holy Grail:
a relatively harmless activity full of many pleasant surprises
and mild disappointments, but ultimately unrewarding.”
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Guang-Ren Duan, High-order fully actuated system approaches, Int. J. Systems Science
Part I. Models and basic procedure, 2021, 52(2): 422-435.

Part II. Generalized strict-feedback systems, 2021, 52(3): 437-454.

Part III. Robust control and high-order backstepping, 2021, 52(5), 952-971.

Part IV. Adaptive control and high-order backstepping, 2021, 52(5), 972-989.
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e originally proposed;

e constructively proposed;
e originally established;

e first introduced;
creatively proposed.

e the most notable work;

e prominent works;

e substantial works;

e his holistic approach;

e lightening a new direction
for control theory.

(/‘"

¢ 1s a model oriented for control design, 1t 1s convenient to perfect the complete expression of the
control law;

e provides a systematic method and structure to solve nonlinear system control problems;

o gained wide attention rapidly;

e has been proven to be very effective and simple;

e has more universality, simplicity and flexibility.
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Home M All Journals P International Journal of Systems Science P Collections P High-order fully actuated (HOFA) system approaches

A International Journal of Systems Science

High-order fully actuated (HOFA) system approaches

High-order fully actuated (HOFA) systems represent a nuanced frontier in control theory, bridg-
ing intricate dynamics with profound control capabilities. Rooted in the realm of systems with
advanced differential degrees, these systems, which are often derived from complex physical
laws such as Lagrangian mechanics, boast a balanced ratio of control inputs to system outputs.
This characteristic, synonymous with being “fully actuated”, ensures a more direct control strat-
egy, rendering them particularly favorable 1n fields like mechanical engineering, aerospace, and
electrical systems. While their high-order nature encapsulates multifaceted behaviors, the full
actuation empowers engineers and scientists with a robust platform to achieve precise and
desired system responses. Included 1n this collection 1s a set of ten seminal papers published n
the International Journal of Systems Science, which forms the foundation of the HOFA systems
theory. In fact, due to their theoretical significance and practical importance, HOFA systems
have already attracted widespread attention with applications to various control problems such
as robust control, adaptive control, disturbance rejection, optimal control, and tracking control.
It 1s envisaged that this collection of the pioneering results would help disseminate the HOFA
systems theory, which would have a lasting impact on control theory and control engineering.
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E .kf:.f:FE-

_______________________________________________

Hopping robot

i W= Uy
n__ m(l+1)2
E = 1+m(l+1)? ¥

_______________________________________________

. Planer twin-rotor system
i
! F1 =11 c080 4+ v9 cos

L 4 g =v18inf + vy sind

| 0 =11 — v,
I _

_______________________________________________

_______________________________________________

Planer under water vehicle

o
L1 = Uy

i 3 ;E.‘Q = Uy

L 0 =wuycosl 4 ussind,

R4
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