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Precision estimation of aspheric surface by stitching
interferometry based on correcting aberration

QIAO Yu-jing,LU Ning

(Harbin University of Science and Technology ,School o f Mechanical and
Power Engineering , Harbin 150080 ,China )

Abstract: A method for analyzing and evaluating stitching precision based on ¢ distribution statistic
was presented aiming at the problem of stitching precision of aspheric surface analyzed by sub-aperture
interferometry based on correcting aberration. The residual error was used to implement the regres-
sion diagnosis according to the principle of stitching measurement and the feature of stitching model.
Then, based on ¢ distribution statistic, the forecast dependent variable in the regression analysis was
used to assesse and analyze the stitching precision. The uncertainty in experiment result was ana-
lyzed, analyzed result indicates that the expansion uncertainty based on ¢ distribution statistic is
0.362 31(0. 229 pm), and the expansion uncertainty by the conventional precision evaluating method
is 0. 234 pm. The results of the two precison evaluating methods are idential basically, which shows
the new precison evaluating algrithom overcomes the uncertainty of comparative analyzing method on
the premise of ensuring the precision,and also solves the problem that the confident coefficient accord-
ing to normal distribulion can not reflect the effect of sample root-mean-square reliability on the fidu-

cial probability.
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Fig. 1 Set up of sub-aperture stitching interferometry

RS el R R 2E HIL MR E R
[] 1) eR RO 2R L 15 3 i B 1R 22 B B i B2 R ik 2
H
w,(x,y)=—2D.+2(cD,—0,)x+2(cD,+0,)y+
AED (2P ) K Dox (28 +3y%) +
K Dyy (2* +3*)+

(UK+1D)D.c' (2*+y*)*
4 ’

Ao KO ARBR A 0 1 2 AR 80 N B, gy
A7 TR 28 80, 1 FLAR T 90 0 ol R T g R 2
RIIL K Seidle 15 222 A X DL I35 0L AT 4E
PRI AR BRI R 2B IR T

AP A FLAR DF 45 0 1] oK 1 I B 42 2o 8 [
2 7R AR R A A T FLAR B LA L
FRMALE A Ay AT Ac SR T
A A FA, L BRSO T H A& X Ac B
BRI B i T T b LAY
X EEAS T LA R 25 AN [A) Y L 0 A XK
25 R A

oy




Tr 5 b 55 AR 2518 1E BFH 1 D0 Bk AR BRI R A9 3T 521

K2 TARHERER

Sketch of sub-apertures stitching
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Fig. 3 Two sub-apertures to be stitched
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Fig. 4 Stitching result of correcting aberration algorithm
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