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| mproved | mplementation Algorithm for Continuous-time RHC

*

(Young Sam Lee, Tae Shin Kim, and Chang You Kim)

Abstract : This paper proposes an improved implementation agorithm for the continuous-time receding horizon control (RHC). The
proposed agorithm has a feature that it has better control performance than the existing algorithm. Main idea of the proposed
algorithm is that we can approximate the original RHC problem better by assuming the predicted input trajectory on the prediction
horizon has a continuous form, which is constructed from linear interpolation of finite number of vectors. This, in turn, leads to
improved control performance. We derive a predictor such that it takes linear interpolation into account and proposes the method by
which we can express the cost exactly. Through simulation study for an inverted pendulum, we illustrate that the proposed algorithm
has the better control performance than the existing one.
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Fg. 1. Concept of the conventional method.

g O 117, 9 2005.9

u(s) =u(t), t ss<t,, 1 =01 N -1 ()
t, =t+ih h
N u(to)v"'vu(tN—l)
t ’[+Tp

J; = me [XT (s)Q x(s) +u' (s) Ru(s):| ds
N-1 (13)
= h{Z X' (t)Qx(t)+u' (t) Ru(ti)}
i=0

u(s), sO[tt T,]  u(t).ut),

"".U(tN—l)
, RHC ut,) t t+h
.t+h
(12 (13
2 RHC
12 u(s), sO[t,t T, ]
12
(13
.t <s<t +h X(s)
x(t)
2
II.
RHC
2 3
u(ts)
h
to 11 12 ta ty
TP
2 RHC

Fg. 2. Concept of the proposed method.
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Fig. 3. Linearly interpolated input.
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