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A novel periodic-signal-based iterative learning control method and its
application to inverter system
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Abstract: A method of periodic-signal-based iterative learning control with application to inverter system is presented;
the convergence condition for tracking error along the iteration axis is analyzed. The control law in time-domain and
the parameter tuning method are developed. Since the tracking error can converge to zero when using this method, the
accuracy of the inverter output voltage will be theoretically improved greatly. The effectiveness of this method is validated
via the simulation implemented on MATLAB platform. In comparison with the PID control, simulation results show that

the proposed method provides higher performance on load adaptability and output voltage tracking.

Key words: iterative learning control; inverter; periodic signal; data-driven control

1 5|3 (Introduction)

ARG — PR B R R A o AT FRLRE T HL )
B, HRTTER RGO ZNASL R E
AT KRG A L F e eSS R G, AR 3
RIS A . DR, R R P B AR s ) 4 )
I A A6 7 B L

AR 8% T e AR ST S U R R, R
A7 A B T T K IR B AR R E N,
TN N — B MR AE . — PN I AT Hi s, P4 DA
DRI PRI RGBT P M A, 56 75 0 ) F s e i 5
(total harmonic distortion, THD)ix 2| i+ HTEREFE 5.
H AT AR S S 40 3 ZE R A LU LA

PID#& IS A5 M TR B . 405 T 3852 L i 5
5 RSy T B T2 N R i D7 2. PIDEs i) 32 L
KA HUE . B IHE S i i o7 =K. 8T, HA R

Wk E 3 2015—04—01; ¢ H #: 2015—10—-09.

i@ {E{F# . E-mail: zhshhou@bjtu.edu.cn; Tel.: +86 10-51688617.
AT Z: WK

E 5K B RRHESE AT H (61120106009, 61433002) % H.

ARAET: 1) X T AR N B 38— H S ol A i
L, 5 RS ET UK, 2) X T AR 3 TETh
AR, P2 M BLIRAL; 3) PAYZ il 4% BRI I 5%
55 AAAERZE, AR TR 20 Hieih 22, B
AL G P AEAR AL R, D PID SR AR AL HG S5
ERAE .

BRPIDJ5ESL, B4R Z4% 11, ToZenfah|71 4
A0 LRI AR s 7 vk, Herh BB DD FR P iR
BRI Th AR B N TR ds ], i SR A A
Ty DDA EIE, B Bk P AU FE L. 2 07iE R
A ZERETE L B THD, SLERCE & RG4S
Fe) i B S0 A (ELR ELER T R AZ I S R AL AR,
R A AR B, DB IR LT R BE UK. ToZE FA 2 il I
MR R 48 RS TT R A e Y S B E 5 A S
{H, 5T —IF R IR kR 58 R XA R A R

Supported by National Natural Science Foundation of China (61120106009, 61433002).



290 oA R 5 N A

U B BNAS I NV RE, RETS B TR W R A
JEZ A RGNERBIR LS 152 B RRE 2 PR ).

AN, A IRAS B4 i) W g il L R e g )
8101 3o skl Ty ok mb R AR TR ARG e B AN R K
NG PRI SR B IE LR AN R SR FEER T EURIR
U, AR B AEFE UK.

1EAR 27 2] 4% #l (iterative learning control) & —Ff 5
BRI P 508 B Bl 4 1) 7 U i Uchiyama 19784
TR, AT TR KZR . Mlas NS4 272
L FU213Y 9 R St 2R A BRI [B) Y RSB AT
HIAELe MBS R 48, TR FT— Fa BA LR ) 22 0
P A5 JEAE IE A w2 N I T A e A P4
iU,

AT —FP LT A S 5 1 ek B 1 AR 2 AR
)R, A T R RIS TE L
SHIR E T71%, T ERER R ZE AR T ) 1A% 34 b
B 1 HSIERA. 2o R — R TR DK
oS RS 7 v, AN A X I % R 5T, A TR e
KEBo 1240, BRI BRI, 4, HEg b aysk
DRTCH 22 PRIER, (6750070 a4 H F PR BREEAS FE K IR
. B, 38 I MATLAB/Simulink /., 3 1F T J7 %
A .

2 AR (Problem formulation)

AR 3% R G5 Y B R A L LCEDR HL
IR AN E AT R, o BV ER B HE, VAR
MRAZ AN FRLE, p, 98 U LB LI, ap N R AR R
W, v MR A HUE. kb R A 2R AR PR3 HAE 5 7~
AR TE T8 FE kv, SR BT AR BIAE, LAS B AR

Lk L.
23
J—{ B R 58— g [T
. Ve
U

Iy o
e g Tﬂ .

B 1 AR ARG

Fig. 1 Structure of inverter system
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Fig. 2 Iterative form of periodic signal
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Fig. 5 Closed-loop system structure
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Fig. 6 Controller architecture of inverter
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Fig. 7 Waveform of inverter output voltage with
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Fig. 8 Tracking error comparison with ILC and PID control
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