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Design of Paper Feeding Control System Based on FPGA and Fuzzy PID

SONG Yu-chun , QIU Zhi-min, XIAO Yun-ya , LIU Yao

(Shaoguan University, Shaoguan 512005, China)

Abstract: The DC motor speed control system of paper feeding machine was designed based on FPGA. A con-
trol strategy of inertia separation, which machine runs according to a predetermined speed curve, was put for-
ward. The double closed-loop speed regulation algorithm of fuzzy PID was designed to reduce rising time and
steady state error. The paper jam and overlapping problems was settled well with a judgment method. A RS232
interface was designed to form a multi-machine cooperation system. The control core, including speed and cur-

rent detection, fuzzy-PID algorithm. speed setting and RS232, was designed by Quartus II 6. 0. Tests results

showed that the system has accurate operation, fast response and steady performance.
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Fig. 1 Working principle of the system
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Fig. 2 Block diagram of hardware compositions

0. FPGA EZ2AMNBHFES, TU LRNEZERI R
M ABEZELXBHXR KD E S,
EP2C8T144C6 EB/RABIZ,8 256 T LE, 18
™ 18X 18 fiIFRiAes ,2 TIGREVPIAIN,77 TR 1/
O, 8MXMs50 MH: BR&Ml , BRETDH XBT
BEESH) EPCS4, B2 4 M bits,
2,11 EPEEEH T Z ik
XAKEIEG (PWM) EREREA, EEBE

JE*%E S 00N RERIERCETNERTSTR
R, NRSEM D BMER, XKAER PID WM R
ERAISEANEIBNREZNEHEBHEZES, N
73@?”* I, REFIBEHE 6 il LED EE7R,
2.1.2 P 43 8 4 1l R

)ﬂ@ﬁimmﬂ,ﬂm BRRBIBLLEIRRB
)RR 2L, XROPAMEEREE 2 KE
IREDEBLERL, MER—KEEEREY, JEIH
R2K—EABLESER, —RBIEED B K
A 8 il AFIRIBIRIGE , BREEN OxFF iy
ELNTIT. RN KHBENNERRF R ABFFX
L ER B A FASEKE R, AW DAL T =
LM R ZMENBEIRRBEE FANEMBIE; MY
ZHEMESOA, FIEAABHRAITESK EE0D
FEED, AN KKERERIRBESEK, &
FEIREB=INE 9013 WnNE IS LI, = THE L
RSB ZERH _INEBT. IZMBHINE Iz
7, —ROBIDEN BN LT B KB RS232 8
[kl ):'Eﬂﬁ KEBE—R, ETWERET—N
Brlts<. BESHET RN KFE 9 600,8 i15]
1, %—ﬂ%&h 1 21T,
2.2 12#) PID &iE

BHE PID BiAEHISHIE 3,

G i A LF

RIERELE.

FPGA PWM

00— BEBIPID] ? | B ﬁgﬁ;g% HIf

B
|
=1

E Jz%rﬁﬂ »)“‘Jﬁ% (MOSFET)
C T

K
e
V/FAS L A

3 M) PID 33k #4544

Fig. 3 Control structure diagram based on fuzzy PID algorithm
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Fig. 4 Schematic diagram of fuzzy PID
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Fig. 5 Simulation waveform of the fuzzy PID module
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Fig. 6 Velocity curve of separating a page of paper
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