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Research and error analysis of an improved Lagrange interpolation algorithm
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(1.Henan Mechanical and Electrical Engineering College, Department of Automatic Control, Xinxiang 453000, China;
2.Changgqing Oilfield Mining Division, Xi’an 710018, China)

Abstract: There is a high demand for data synchronization in the sampling process in electric power system. Synchronization method
is recommended by the interpolation algorithm in IEC61850 communication protocol. Here this paper puts forward an improved
Lagrange interpolation algorithm. By using the method of constructing weighting function, it can compensate the error of the
first-order interpolation algorithm and can improve the computational efficiency. Finally, the simulation experiments and a
comparative analysis are carried out for the improved algorithm under different conditions such as steady-state characteristic for
different sampling frequency, the transient characteristics of decaying DC component, limit of voltage sag, etc. Experiment result
shows that the improved algorithm has many obvious advantages in computation and accuracy.
Key words: merging unit; Lagrange interpolation; synchronization algorithm; weight function; error analysis
HESRS: TMT6 SCHRFR IS : A NHHT:  1674-3415(2014)16-0066-05
g8 I PR R R G IF ot B 7 LK
PR SORRE L, A E R, A
T AT T 12 BRI AE S 2k B 25 T
FRICH BRI B AL BERE ), SR ESEPTAS IR

0 33

SR, B RRRAMFRYE, btk ekt
PARIRIN, AR H 255, BT

TR AS Bk L ok H 2 sm 2 i g sk, Btk
A FL S [ AZ O LRl 2 TEC61850 3T A B, 1% Hpi
AR iR R Ekg)E. REE, &z
2 TR Z P9 3R P e AR S £

HTREET, AIEHIT (MU) Ak ool B
PRI R O, 3l I LUK M 5 TR e = IR e 44 AHIE
SRR 2 S RIS 2 AT A S I E LS . &IF
FITH) EEAER RIS — IR 12 B FJRE RAT
55, KRR IEC61850-9 HhisdT ™, H—
UMY B P2 LR D A . TEC60044—8 AntfEr
e 7 AR B R P R v i
] 5k A A

LSpMEAAE T R, HRENEEA RGP =
Fo AT Pt — i ES L, 6
(¥ — B SRR REAT W] ek it

1 iREEERIE

1.1 ERNWMEEE X
W LI S Lagrange ™ i {8 . Newton i
™, EEER . TR AR, i S R 2
7% 18, DLAE TED W 2% 5 5 F (1) /2 Lagrange #ii{i 595
FR 4 SCHR[9-10], WELATE 5N

I(t) = ﬁAkm sin(kwt +¢,) 1)

k=0



Lagrange i {1 0k LRI T Sk 2255 i - 67 -

FRAE SCHR[11], B Lagrange #@fi (LA fiFR
— (D AN

t—t t—t
L) =—"1(t) +—=1() )
O_tl tl_ 0
HARZERIR N
r'e) 1
R|< T < A (ko) 3
| 1| 8 s 8f;2; km( ) ()

o, fo VISR, W WBEAE £ b,
IR ZESS TGN N, HBEAE BR8N, w2 D
I,
I Lagrange f1E (LA R WK —H46EED 2
B2 W]
(t_tl)(t_tz) (t_to)(t_tz)
L(t)= I(t,) + 1)+
’ (to _tl)(to _tz) ’ (tl _tO)(tl _tz) 1
t—t,)(t—t
( 0)( 1) I(t2)

(tz —1, )(tz - )

“)
AR SRR R ZE AR SCRR[8] T 15
I
R,(1)= %(t_to)(t_tl)(t_tz) <
' (5)

Lo S, =)o) (e

A, B Oy, R 2 BRI

LLR DA B P R A 7 v, — Bl E SR v
N, MR, ARG AR
WHEER, PR, (RN, LUT
— Pt () I AR ST (AR TR SO 5D, T
FORE D, RS S I A 2.
1.2 BUHEZ

gt e 5 x(2) i —Beth & &l 1 s

|,
/ x(t2)

by /|

g'(ij v/
/)

/ a(t)
B Q)
X(to) !

1 MR ER A REE

Fig. 1 Schematic diagram of improved interpolation algorithm
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Fig. 2 Error curve of interpolation algorithm
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