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Accurate Interpolation of Corner Processing Path
Based on FIR Filtering

LI Dongdong,ZHANG Liqiang, YANG Le

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; Tool path is generally composed of a series of straight lines (GO1) or circles (G02). In order to achieve

smooth and accurate transitions between path segments, this paper presented an algorithm for corner interpolation based

on finite impulse response ( FIR). The algorithm adopted FIR filter to filter velocity pulse generating tool angle

trajectory, by adjusting the overlap time of the filter, the corner contour error was precisely controlled, and the figure of

acceleration curve was generated by the filtered pulse, which avoided unnecessary residual vibration. Compared with the

traditional of p2p interpolation algorithm, the processing time of this algorithm is reduced by 14. 6% , processing

efficiency is improved significantly.

Keywords : tool-path ; interpolation ; error contour ; corner ; FIR (finite impulse response )

T B0 ) A A E LR s Bl R S8 R 1 il ke
KHEVE T o AR IS B AN AR L o P 7 1) ) H
AR, 1T HLAESE BT ARSI A . 3958 B KB
AU 7 HL g A0 2 2 P B7 41 (GO1) e LAY B
GRCGO2) LR, SR T 7 S BN T I 14 F- P Lkt 1
PELIB BT A AR

TE = N AR A, R 2 B I AL 2 AT AR
BB, o T REF U, A Bk pe
FHATEN Z I o 2o T JEE A K A 5 B S s E
RT3 f SR M fe R R 22 o R XL IR 3 )
R, SCHRT 4 14 H B BE 24 O gk B2 i 2%, O LIRS Bk i

s B #7:2019-01-18 ; 4& B B #1 :2019-09-12

LSRN 2 £ REAT R/ NHILIR I i 3 A g o T
B . A BRIk b )37 (FIR ) 9 e 8 AR B 22 m) LA
FEER AR Bl fe M o FURE , U8 I 23 O AN Wl sl 4 1 AE
B AEZ RN B 2 AR ORI R BRIR 22 , AU ot
TrMES

DRI , TGRS T FIR 308 0k 100455 #0054 b
Bk T T HL AR R AT 2 Brg B, 15 s
18 Bl s A FIR 83 Jn o P, A 28 i >
BELJE AR B0 5 R FH A i i U 8 ) 3 32 4% ) e ], DA
A P B A AL (R 58 B 5 de i 0 55 L e 9 e X
R ST FPO N A AT e K RPN DR Sy G 8

F—EEB N AL (1993) &, W R LR AE , EEITFEIT O EEE I TR . E-mail :863964931@ qq. com



(B - &) XX % . BT FIR BRNIEBBHRIGIEE -55-
1 E-F FIR 38K B0 TE#033 4 B v _ {1 ,1=0; 2)
1.1 £ EHIEshET 0,t<0,
WE LLCBRIE g B e Ak R Ry S Al A R m(1) =L [ M.(s)] = u(t) —u(t-T,)
B IE I RGNS, FIR B R4 - T, °

T I A A 0 R R BT (s ) S L —
PREL:

A~—Br FIR 3 Hanfeid
—=sT;
Mi(s) :% ° 1 —° o

N

(1)

AP T 02 FIR 983 @ BL(AER ) I H) H %, — 4~ FIR
VBB AR I — BN 88 (1/s) FIAEIERS (e ") 2Bl T
BT UE MRS AL

XF (L) BEAT S 30772 A ) A 2 Bk e e i

HREFE—DRKEN | ELBWE 3, 7 m ok
T IEBUETE Bk op B4, JT BB A Ty T, = 1/
Vo TN Jizs , R FIR iR , IR 38R A T8
e, AT AR BT 1 B Hh £

W B TR 10 TR A T R DB, 45 2 T - i ) R
T FIR 98 i o) 1 5 Bk vh e A7 08 0k, ol DLAS 30 i3 By
SHBHNERE S Ba A R TR 15
(AL

i Va ‘ l/T
b By -
*
T, 'T, T.T+T,
I i) T.TAT,

ltp( 5.

# %R ot Gid

= * *

T HT]+T‘

g

I‘ d fr#%
T
|:| . /—\ 0 i
-
v N |
8
: d
dr
y
— TI+T2
T, TATAT,
I Tz Tz Tl

]

B (A

A1
Figure 1

Se B AR IR s S I V., BAEE (K
OS5 AR F FIR P84S, A G BT AS h ug i
Ja B A -

t

o) = oz - 1))

T, 0

[u(t —7) —u(t =T, —7)]dr = Tl,l[i[v(t)u@‘ -7)dr -

v'(t) = v(t) x=m(t) =

jv(t)u(t - T, - 7)dr - J"U(’T - THu(t - 7)dr +

fv(T—Tv)u(t—Tl - 7r)dr, (3)

Ao TR PE PG I
BT, IR UGS A5 1 2

s Vo L RE IR B ) fe Kk
1 B I A 5 T, R U8 i a4

T

AT FIR U8k 5 & m 71 A5612
Tool path generation based on FIR filter

Pl e 2 Bt [l T, 3R J) R AR I b a], 7, 3%
AP e S A SE IR I TA]
T, > T, WiEoF A 3) BUR, 3218

V{FESH:
(v./T)t, O0<i<T;
V., T'<st<T,;
v'(t) =
(V./T)(-t+T,+T,), T, <t<T, +T,;
0, T, +T, <t,
(4)
X (4) AT AR, R B RS R HEAT IR W]

AR B 5, 2 A FIR 8 b Bl IR 1) 3 %
Ty F1 T, AR ROCHT B (g ) R 72 T, > T, > T,
THOLT , IEWEIE A SR E D -



.56 - B THI# Light Industry Machinery

2019 56 HA

1 0<i<T,;
2 Tsz ’ Sti<ly;
th IVmTZ
T - 2 T ’ T2<t<T1;
1 1
V., ,
T (=T =T +2T, +2%T, -1*), T,<t<Ty;
172
Vars T, <i<T;
v(t):
1 Vm 2
Vm_ZTT(t_Tv) y T‘,<t<T‘,+T2;
1°2
1 Vm
gyT<-%ﬂ+ﬁ+ﬂﬂ}ﬂﬂﬂhﬂ+ﬂsmﬂ+ﬂ;
172
1V, 5
TTT[(T\'-I'Td)_t} ’ T‘,+T1$l<TV+Td;
142
0, T, +T, +T, <t,
(5)

1.2 RRENBITE R EK

FIR Y8 I8 75 10 485 1) BB A 4550 040 45 1l 47k (8 290032 A e 1)
AR , 3=t U I A B R DA o kK Bl R T AR G
SCE IR A SR (0 R AR A T LR S A 1)
R BH TR 45 # BLAS B 3 09 o, Bk 2 5 R i ] iR
ZjJ[II-IZ] .

X FRETE ok o B g A, I FE 4R A B — 2 T,
BT 1 ok o 2 . R 2B R — AN KNSR b 1 T
ki :

h,t=0;
a(t) ={0’t#00 (6)
K o FORMEPE ;o FR IS AT INEEE

55 FIR 8 I i 45 RS B0 Jom o8 170 303 15 P
FRHE FIR &I #5550 5 ) J
a'(jw) =hM, (jo) M, (jo)M;(jo) - M,(jo).  (7)

A FIR P AR A0 (1) 115
1 1-e ™"

T, jo

i

Mi(jw) =

9

sin (wT.,/2) ®)

wl/2  °
F1 (8) AT 45, e B A3 g 1E 5% pR R AR

L B = | sin (wT./2)
o' (o) [ = TT 1=

i=1

M, (jw) | =

sin (wm/wi) w, = 2%0 (9)

o/ wi ;
I _E R R AT DA R 25 00 2850, D il ik
2R IK B R G R IR R GE A B R R 25 A AR R, an &) 2
FI7R R T G AR I SRR T A URh , X U8 A5 4

1

i=1

IS HEA TR (S FIR JEPAR A — D SL BN -

k=1,23,No  (10)

Ik

sin (nw/w)
nw/w,

B2 FIR 85 % 69 An ik IR %

Figure 2 Acceleration spectrum of FIR filter

P 2 BTz S g 55 FIR G ot 1) DG Jc i o J5€ A
T, bl T 3R Ty = T B9 —Biriki; fhk 11
PN Ty =2T W —Brigd MM FoR T, =TT, =T
(8 B I
2 FWmmaEE

T e AN Ay, o] DA RS 42 1 ik 1] 0 9 8 | ke g
PR Re R ER ZEEA TR, AN 1Al 3 s . O E L —
A EH A E])” TP E R S i

0<T. <T,, (11)
A - X
B — — Y#h
o — G
i S
ﬁﬁ \ // \
« y \ // i 8]
 _
(a)P2PIEZ)(T,=0)
i ol Xl nsd
= B — — YhHunsEE
/_-\\ /I—--ﬂ‘ h — I’H\ m
\ v, S AL N
“““ ﬁg\k /i \ ,: | ‘\__.', I el
— — _/ 1
i Y
(b BREFN (T=T /2)
i — 2 X
T T — — i
\ ‘ / LN
_____ L WAL
— =T L \/
— A

() REFIBFN(T=T,)

B3 A ERE )

Figure 3 Corner profile during coutouring motion
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