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, FSTRP!? GTpHd
OEST ( Optimum Error Separation Technique)w
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W(k) ,
5 STP ST RP
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E y(")
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(yaw) Y(n), Fig. 1 Diagram of STRP for straight ness measurement
A,B mi* N.;B, C ma* AL, L, mi, mj
A n, Yas Ybs Ye A
ya(n)= R(n)- S(n)
yo(n)= R(n+ mi)-— S(n)— mi* A * ¥(n) (1)
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R , mi1= m2=1, (1)
, S(n) Y(n) A :
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2
Y(n)=[-vyy(n)+ R(n+ 1)= S(n)]/ AN (2)
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, STP :
R(n+ mi)= R(n)= yu(n)+ yi(n) (5)
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Fig.2 Information extraction model of FSTRP
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ya(0) = R(0)- S(0) - &
yi(0) = R(mi)— S(0) = myi* AL* Y(0) - § (8)
¥e(0) = R(mi+ ma)— S(0)= (mi+ ma)* AL+ Y(0)— &

A= §- 8, M= G- G

R, S Y
cR(n+ m)= R(n)+ ys(n)= ya(n)+ M
m= 1 R(n) 0
R(n+ 1)= S(yvi(k)= ya(k))+ n* b= Rin+ U+ n+ & (9)
R(n) R(n) ST P
R(n+ 2= Rin+ 2) == (n’= 1) as 21 (10)
STRP
STRP
v(n)
Y(n)- ¥(n)= (n=1) M+ (2n- 3) A (11)
3.2
Y(n), R(n), (4)
R(n), y(n), ;
ya(n) = R(n)=- S(n) } )
yo(n)= R(n+ 1)- S(n)- AN ¥(n)
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(4) , LR (n+1)= R(n+ 1)= R'(n)- R(n)- A *Y¥(n), &n)=
R(n)- R(n), :
8 n)=- AL‘,;E;OY(L') (14)
AL
N, = 15mm ,1 0.0727Vm
Y(n)
(11) Y(n) ( Y(n) )
Y(n)= ¥(n)- N n- K (15)
,nu ¥( n) 5(0) = 0,
Y'(n) (13)

Rin+1)= R(n)= ya(n)+ ys(n)+ A *(¥(n)— H— T n) (16)
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Straightness Measurement with a New Combination
Method and Its Error Analysis

WANG Xiarr Ping, LI Sheng-Yi
( Mechatronics Engineering and Instrument Dep artment o
National Uniwversity of Defence Technology, Changsha 410073)

Abstract

Based on the study of the new requirements of the precision and ultraprecision machine
technique for the error separation technique of straightness measurement, this paper introduces
briefly methods such as STP, STRP, GTP and OEST. The trend of development of EST
methods is analyzed from the aspect of data fusion and information abstraction. A N-layer EST
model is presented. Based on the analysis of the error introduced into these EST methods, this
paper presents a new time domain combination method for straightness measurement. it employs
STP, STRP and GTP. STRP is employed to correct the error introduced in ST P by the neglect
of yaw angle. GTP is used to supply the relative height of all STP results. This method can not
only improve measurement accuracy but also get information of waveness. It fits the need of
precision and ultra precision straightness measurement.
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