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Comparison of actively excited haptic sensor filtering algorithms based on STM32
LIUNIE Tianhe, WANG Minhui, HUANG Jiaxin
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Based on STM32F407ZGT6 single chip microcomputer, the paper uses the three pole plate piezoelectric ceramic as the
active excitation tactile sensor embedded in the rigid object, which is placed at the tip of the mechanical finger to collect the data of
different objects. Then the paper stores the data in SRAM through the processing of addition circuit and amplification circuit. When
data acquisition is carried out with pure hardware, some interference data will be generated due to electromagnetic interference,
manipulator heat dissipation device and other reasons. Therefore, data processing should be carried out before the research of active
excitation tactile sensor recognition algorithm. Common data preprocessing methods include first—order filtering, median filtering and
five—point cubic smoothing. By comparing these three filtering methods, this paper selects the most suitable data preprocessing

method for this system and applies it to STM32F407ZGT6 single chip microcomputer.
[ Key words] STM32F407ZGT6; first—order filtering; median filtering; five point cubic smoothing

0 51

fil it A2 R S S 5 A SR AR — L LR AR ZAL 2
NAERT IR TN SRR TAEREE M, N L
AL IR, AATTIF U6 A 52 fik o A5 BB R (ELA
5% N AN PR T4 e 5 1 0 5 2 ] e ik 5 4%
fil IR, WAL AR &R, ORI £ 1) & K 2F
H IR X HLAR N S b A5 AR UEA TR AT

Nicholls %5 ATEZ5 ik g 2845, I\ 22 70
SEARTIELR , EANE AT B X LA N B i e A5 J b AR
JEFFRFFE DR 224 i LR ARG 0 2 7 42 fih 51 g 0 4
FIHZ Al 3 BE A RIS W LR Ok 1) A% B R X6 52 A 1
Wi, DhfE b s — ) T B ith2d 80 .90 AFAR, filbi f%
AL T U R B, #E A AN BUE | BOk
2L REFE WAL AR AT T B 41 T
FEA SRR A T Se e R RE RS BETE S AR
IR R T R iR AR BLII R, fih 515 B

R s RS R R T AR, 2
T R R R AR T 230 A0 55 S8 BT A
PR S SR R A ok S

Wt B T 2 ) Bk ko A AR S B R A A
PR AR T S B 1R A I A
J7 RS2 TAR KA HE T, T4 10 oAl 2 B9 |
ey RABRE AT 7 1) JRE ity ELAIE 5 #A il o A R A
T B K A5 S 1 Ak v A% AR O 1T, B H R Ak
finh v A2 Jedy U T RS ELRR B SR A TAE
JIT, OFARSE T 45 RURE P R8I, AR SCdR
H A S SR 2 AR LR B R G, 9% 1 BE S
Sl T — o 0 LS

Il A fioh s £ SR A ) BOE AR [ SR G — 4, 1
22 80 4FUA S il it A& JAs A F T B 2 5 DR [ A
FHERIE ., P R M RE LA AL S P R
WFFERI IR AR Tk R 5 UM L B R b s
BT RAE FPRHBE L B A Sk B S5 RHIE B 5 B R

YEZ® A XK (1998-) 55, WlLwF 54, EEOTIrm iR A ERE(1962-) 2, RBIZHR, NI m g ARG MiEE

(1993-) 5, wiAafge A, FEMTRTT R AT,
WEIREE, FRE
s BEA . 2022-03-01

Email ; 944631985@ qq.com

Ve B E RN o744 4l L 5 & A




204 B o /5 M5 MM

12 %

A L A O i 0 A2 RS 1 FR A B ST R 1987
AFAE P I 52 1 863 Tl Hh RS R 51 ik v A% JE AR A
R R R SE I TR E T3 B ST i 1
e 90 ARA AR B T A R, 21 ST,
I 7 A i 122 St O T B9 R R E N T ARG, AR Z
FEEANLBERIISE  (H — el B0 T B0 B fi v 15
JEEHATIOR R BRAEJE T M B9 A A A o v
il R R A TS N AR AR O 2 IR R
S5 5 T A A S AL R AR T ST R A A AL, TR R N 3 H
T A L6 T 3 20l % e 75 i A A T AT Ak
TG B, AR HA e, BB Bkt T il v %
SRV B (9 B 5 — R B A L A 2 20 1 B
BB R 2R SE R XERAE B A Bl BEA 7 A B
X L8 i 5 SR B AR R Z2 107 FH T A B IR A X
B BATTAG T3 T , % T AR ST 5 Y 3= 38l fih i 1 JR%
e ATIR D . ARSI RIS IR IR T

1 REFRKIT

ARV F B AR IR AR 45 ) 2SR A
RAERRHL R B, 1% R G5 LL STM32F407ZGT6 # F
BIUVE Ry 0o il i, 300 o A% TR AR R X AN [tk
SRS BEF L H#HATRE, T F LS
STM32F407ZGT6 7 HL ; £ 40 Ak P54 46 J= | 7 Fi fii
- HH Matlab 7RI AL B, RGERRESHI WA 1
Fis .

LR
FEFEMUC

PC 3 A7 80 T 44k

1 REREEME

Fig. 1 System overall design drawing
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Fig. 2 Typical circuit diagram of first—order filtering
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2.2 HEEER
HRRLIE I A vh O (BB, 24 R DL AT 8%
T UEME RS A — R AR L EOR . B A IR R
WEFI RIS R RERIPS SIS, AR (E e
HASEARLIE 5 1 5 I DX, -4 I/ INEI G B A
REN NI HEATHES Y PR Ok w1 8
P, SO R ) B A D P (s PP 2 o e AR
P BB AEECRT Wb E] 2 AN Es - BE A
M PR, XTI AT RN A
V., =media,, a,,a;, " ,a;,a,,,

HEIE SRR AN 4 P

a a,l

s %n-15%n

THih

n=0, y(n)=0

KFE y(n+1)

n=n+1, k=n

¥(n) > y(n+1)
%

y(n), y(n+ SR E:
k=k+1

k<N

n<N

N

M=y(N+1)12)

4ife

B4 PEERLEREER

Fig. 4 Flow chart of median filtering processing
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Fig. 5 Flow chart of five—point cubic smoothing
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Fig. 6 Comparison of filtering algorithms
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Fig. 7 Comparison of microcontroller and Matlab filtering effect
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