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The design of Data-Driven Adaptive Predictive Controller for a class of
unknown no-linear system featuring output saturation

Yasin Asadi, Malihe Maghfoori Farsangi, Ehsan Bijami.

Abstract: Nowadays, industrial systems deal with a wide range of constraints. Output saturation
and lack of system model are two types of these constraints. In this paper, a Data-Driven Adaptive
Predictive Control (DDAPC) is propounded for a family of unknown non-linear systems featuring
output saturation. The design of the control signal only dependent on the input and output data of the
system. In this regard, a new adaptive predictive control scheme is suggested using the new developed
dynamic linearization model. The stability analysis of the proposed method is provided by proving
the boundedness of the tracking error for both time varying and constant desired reference signal and
considering the output saturation data, which is a common physical constraint in industrial systems.
Furthermore, the proposed method is more robust against the model uncertainties and nonlinearities,
in comparison with the common model-based adaptive methods, since its controller design
procedures as well as the stability analysis are independent of plant model. To verify the efficiency
and applicability of the suggested approach some applicational and numerical simulation examples
are provided.

Keywords: Adaptive Control, Predictive Control, Data-Driven Control

s sb i ol i o5 01y 553 131 5 IS Oludige ezl o =S dloes s (6 i a1 I3 age okinn 5


mailto:mmaghfoori@uk.ac.ir

ST Cu‘ ok )b 53 4Ll s 8 éur:“:*“ Slp Cmie halal ) gee 03l oS J zS b Y¢
e Ol LLS.-»J& (S sixe domda (Gl Cpesly

Lis 1 ke jsb 4 ol iy J3 Ollmd s 5 5 53505
iy 8 03 28 3 Ll ) 4y AL sl IS i (53505 4
S o)l eddbe Ok (el J 25T ) 0l 4 e 5L =
Jole ey s 555 (V0] 3 Jle g 4yl 43 5515 4 530
o Bl g g LAl Lusgdome Sbs (ot 6 ot (Sl 00,58
e 2l IS (51 ke Q)J{Mﬁ)@‘)>[\\] 33 el
DIY=Y] 55 cpmmen .Gl ol €] 25 5 S5 5 (0555 ST (sl
(B gt ol WIS (sl e D5y (el J ST A
.g;,ﬂu.um\)lgﬁ.,ﬁtwp}:ﬂ;;ﬂ_;,w\{o\,uoujcmf
(e St 1 (358 ke O3k ks J ST a5 [VF] s
sheder 08T J S V0] 3l ok 1)) s 5 ST 5 (0555 ST
2> bt gt ol S ol iy e 05
Gl s V9] 03 el el olgitiy (e SN ) >
o3l I OLd b Ol 45 Jie Ogcy s 0S” J 87
5 i gla o dlaly &Ky Sl 8 15 g 30se S
53 oMl el o3 & 0y (5,8 o511 S 08 bkl s
(ke S S it Je O3 (il 25,50 [A-1Y]
Uil g g0 ol o OT 51 e ot 53 o8 Sl 4L, st 5 0o a2
L e Y
U8 5,8 o sl 3530 Cnins 5303 28 53 4y 68 oy U S
St (1 oo Dl sl B L5 o e S D3 s
SHls 4w gl Al LA Cusgdoee b oolar palaal e
D3 33 Gy doke 09 s J ST (U b £ 0 50 OB i 5
LY 18] il ot 8 @ d Slosl ys s > —
St Sl o s e 0313 oS J 257 e (0l 5
—r Wiy oA pLE Sl gl 53 Ol s Jot i
o gLl (gosls 5 (53555 osl> L Sl 4 a5 b Il 55 1353
bl e s (Salys e 65 Bl s 0 s S
(sl st L o e T oy Jobis 4 o 5L g 5 €151 (G G2 5
ol s 53 Sl w5 b ssdipe Sl o i e Do
4 Cod ©3lhy By 358 00 o3latal (g 2 o LI (gosls
O AL o ST o i e Oy (ks Jgeme Sl s
ook 3lgiin gy (e e 4 (3060 By (Sals pike 4 4 5L
Fpslie dus glacaalsd oo ol 53 [V] soee e Sl sy & S

sl

doddo -

ooy sl (80 (St (S P55 bk 4 5 Lo ol
U (2l 03,8 oo cla S oy ol (S 53 iloukh sy o 5
3 Sl s e SIS ol e (e sladaa L
e Bt 583 03,5 e 53 GUly pde pl il ol (San 5
ormen [Nasd oMy e J ST sy T Sl
gLl ey bl 1l glalysgdoee Wt cpf 51 ok 0o
S, i 4 e (Jaes Lol 3 g 0t (SR ()l s s A
53 0T Sl oS J 28 (ol b o Bis > (ol 5 oo e
Gl Gladle 53 358 ol BOT 5l 53 (oIl ST 5 88
—oals Tt (5l 0, e 5 S e slas iy a5 L
e Sl e Tesls JEST Bs) a5 G205 e
R o W TS IFRCIN TN VS-S W NN
osb 4 il 5 63555 Slaesls 4 anls b I 28 IS
2 s i Y] Ol Sl skt y s
5 reisns 18] Poss S5 358 oy [FF] ° Soen
Bl g g o3ls (SRS sla )

ez 31 5 gon 0313 (glaodiS 87 ke sl sla S5 4 e 5L
e Gl s 0313 g0 by pokr (e doka 4 Sl e
[Plawl o slgity (atann Galusgdons )i 53 ot o sl
i i 1y Vi 1SS 6,85k w2 S V] 55 e b
(A 53 08 o sl ook w1 Ll otiity b S 55 a8 o
Sles plal dis Jor s N sy by 500 5 o208 S
e Oy ke oS J 28 oS5 [8] D pmmen Lblesls slgiiny
151 0l &t gy ot i a0 (51 Kiradnd 5l &S Lol o
Sl ol A:AJ?JEJ): 3505 Dl & 5 Ly gdoes O 4> a5 ol
Sl e 09 (ke J 287 3 2 caddllan ol sla S 151 (S
b o Ol dtw 5o ‘5L»v;~“:.~

Olsie & dobe 05y (idss 355 ) gomn 0315 Sla g ples Ols o
Gl ey ol el e wtlis by LTS Sl g, <S5
Lo 5l oy ol 53 el ot oslgi by (Saltys (5 oot pgie
) s 3 (Slys ot peds 6K by plelis ksl K
2o S ST (b odh 03] (e Jue @ 5l e 5 255 8
o ol 1) Sl s et LT o S a3 ols gl el
lap b ol Soslis 33,8 oo 5okt oo "S5 VT i Man 28 5
Slag o sz a damd 2 53 (635,55 5 s A o sl S el ol s

8 Adaptive Dynamic Programming (ADP)
® Model Free Adaptive Control (MFAC)
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