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Application of generalized B spline filter to surface profile measurement
ZHANG Hao', YUAN Yi-bao', ZHANG Feng', XU Jing-bo’

(1. School of Electrical Engineering and Automation , Harbin Institute of Technology ,
Harbin 150001, China; 2. College of Testing-measuring Technology and Communication Engineering ,
Harbin University of Science and Technology ., Harbin 150040, China)

Abstract; For acquiring the mean line of workpiece profile, a new kind of digital smoothing filter based
on cubic generalized spline function was proposed. The generalized B spline functions were derived
from the linear differential equation,and the digital smoothing filter consisting of a IIR filter and indi-
rect generalized B spline transformation was deduced by combination with generalized B spline func-
tions and variational principles. Then, the recursive algorithm of the filter was presented concretely,
and the filter’s universal property was testified. Finally, this filter process was applied to a workpiece
to acquire mean line. The experimental results indicate that the filter has a better cut-off property
than that of Gauss filter, and total calculation only requires 0. 002 s for 11 200 data points by PC. The
filter has advantages in adjustable smoothing property and zero phase transmission, which can over-
come the drawbacks of low curvature and serious oscillations of traditional cubic spline interpolation.
The recursive algorithm is efficient and simple.
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Fig. 1 Normalized cubic generalized B spline
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Fig. 2 Smoothing filter

IR FEAY BT A SR BT R A
H) (:)=B{ () pJ ()=
Bl (2)

B () +pu(z—2+4=2 1" "

(13



5509 30 [iS

T A )7 S0 B RE A B IR 7 3 T S5 o R 1725

R ZBT BRI A HL AR
LA -

HY () = Iy +2cos (2n/n)

[, +2cos(2n/n) +4pl, (cos(2n/n) —1)*
TS — A I 8 A UE AR DR 5 2
PECTR

4 RmP &R Ak

AR 2 T AP 2 B IR O BEOR A IR R A
Ak o 8B W R A B R M R D 5000, B L e 1
HRAMT

l,+2cos(2x/N.) _ 1
Zz+2COS(2TC/N,)+4/jZl(COS(ZTC/N{)_I)Z 2

% N.=1 600,
=BT B KRR KT 3 R B S U D AR
e JBE A% e A ] 3

8 1

£ 09

3 08 Spline filter

£ 07

_E 0.6

2 05

g 04

g 03 Gauss filter

2 02

=

= 0.1

= 1 L

E 0O 1 2 3 4 5 6 7
N./n

B3 =BT OB MR OF i Uk I A 5 0 IR A IR
JE A% i e A

Fig. 3 Amplitude transmission characteristics of cu-
bic generalized B spline smoothing filter and

Gauss filter
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Fig.5 Surface profile and mean line of workpiece
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