¥ ‘_va.v o las AAARCARANATQ R I & W LOWDSy) g  DNAPTA RSV S Ron, olKasls B e alxe

W 0 B s 1y Jlwlauly Jow o i 00sS' oS ol yb
Coled 2 py 2 (e LU 2l 0,509, 1 Sl il S5 yo

Shobiad & las, el sleails F Bolols jlises sl lis )5 lade Lo jle

a.olama@sutech.ac.ir — o sl - 518 - 51l S olRadls - g 5Sl g (5 (gwdigee 0aSiisls -
shasadeghi@sutech.ac.ir — ¢l - 518 - 5ls ceio olRuils - Sig iS5 5y (owdigee 0aSiils =Y
ramezani@modares.ac.ir — &l ul = lye5 = oyoe Sy oKl = gl g (5 gwidige caSiisls -Y

& 9%9) Sllre Sz (185 Grimen 5 alerails )Mk ool oulol Gl 93 b oy jule Slapine i J5S 00Ss
Joe Gt JrsS by (Seolas (hhie 5 50 Jo bawgi ealihiog 2 pmle i diwdil> oles g)lnl @l cpl jo ol
33 Joort Sl s Sl (slapiie Culido p 5 2 (e Bl @b S0 (o byt sl eslital ¢ plaie (sl 09 o0 el
L atrail> olod o)l redd Lalyd 390 g0 Sty (Seelus silate oS o Slaptucs Joo i J5S s 0 2l sobe
o3l b el pogdle . sl Flonslome (Ftazey S5 5l o 5 0015 ;1S (glwooly i 5l oo (550 0 Shoe sl (soleiday () jl eolinl
Ot 3 (e Wl o pol e g DDl god Ally s (St B lke 4 ol dbali atmail> oles sl Lld (e, nl )
Sy St lp Joe Gt JAS sl )0 Sl @l enJers byd sl eslinul b ogd axd S L s (g, nl bl
alins oaboleiinn by 0 Shas (o) p jsliteds oo Cewdty 11oS Jlons (Sl pae> b S JUSw dinge 0§ a5 o Senlins ilate

055 50 518 gilwand 5 anlllas 5 90 5,995 Balad el 50 (g3l lly

S pomgerme S ytebip el ((Seelins (gilate S e 2 ule Slapians (Joe (i 005 7S 1 gualS slaejly

Stable MPC Design for Hybrid Mixed Logical Dynamical
Systems: /co-based Lyapunov Approach
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Abstract: There are two main challenges in control of hybrid systems which are to guarantee the closed-loop stability and reduce
computational complexity. In this paper, we propose the exponential stability conditions of hybrid systems which are described in the
Mixed Logical Dynamical (MLD) form in closed-loop with Model Predictive Control (MPC). To do this, it is proposed to use the
decreasing condition of infinity norm based Lyapunov function instead of imposing the terminal equality constraint in the MPC
formulation of MLD system. The exponential stability conditions have a better performance from both implementation and
computational points of view. In addition, the exponential stability conditions of the equilibrium point of the MLD system do not
depend on the prediction horizon of MPC problem which is the main advantage of the proposed method. On the other hand, by using
the decreasing condition of the Lyapunov function in the MPC setup, the suboptimal version of the control signal with reduced
complexity is obtained. In order to show the capabilities of the proposed method, the stabilization problem of the car suspension system
is studied.

Keywords: Model predictive control, Mixed logical dynamical system, Mixed integer programming.
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15 Quarter Car > Model Predictive Control (MPC)
16 Tier Deflection ¢ Receding Horizon Control (RHC)
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