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Abstract: To solve the problem of high-precision testing of large-diameter plane mirrors, a mathematical model
of subaperture stitching testing based on global optimization was established, and a stitching factor was proposed
for overlapping area values. Based on the above method, combined with engineering examples, the stitching
testing of a plane mirror was completed with a diameter of 120 mm, and four subapertures to be tested were
planned. In order to compare the stitching performance of the algorithm described in this paper with the
traditional least-squared fitting stitching algorithm, two algorithms were used to complete the surface
reconstruction of the plane mirror to be measured. The experimental results show that the stitching results

obtained by the two algorithms are smooth, continuous, no "stitch marks". At the same time, the results of the two
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algorithms are also compared with the full-aperture testing results. In this paper, obvious "stitch marks" can be

seen in the residual map of the traditional splicing algorithm, and the stitching results obtained by the algorithm

method in this paper are smooth and continuous, while the PV and RMS values of the residual graph are 0.0124

and 0.0024, respectively, which are less than the PV and RMS values of the traditional algorithm residuals chart,

which verifies the reliability and accuracy of the algorithm.

Key words: optical testing;  interferometer;

0 35

K AR R A B G 2 P T S S B )iz e TR
Rl AR A RDEE RS B2 R A W
FRBERG S X TR ORI E2= I 1 IR A,
I H T HL S BRS T A RS R [ 3 B R R
B RS B AR EBR , JU X R AR T B ST i B . 4R
T 326 26 5K A58 e 9 A5 T ) o T e R i L 1 AR Y 35 K
AR 4352 2%, INTXERE R, I T JA I, il aliAs =

T LA DA DU H AR AE Ry — i A DL/ K
6 F KD F B, CIKim T 1982 4R 7, %4
AR B B AR — R A0/ D ARG F T BE A K
2SS F- 1, T SE B KA 2: R da il . =
AN AR 2 27 35 A B3R O vk T TS, il an SE
QED 7~ &) B T i il i SST B 4224 ™), BE 4% 52 4 XF F
200 mm PPV, 35K I 0 PRI, M SO i
BRAYIEERT, 7£ T VON(variable optical null) 3 A FF
KT AR AR BR T DAL ASIPT, S AR
OIS TR T — o e T A AL A 3 O 2 1y BF
FERG IR AL, JEAI A R 76 SC 8 14T 1.6 m (B
- T 5 P A8 X ARSI U B8 35 A S TS Tl P Bk
FEA, R 2 o R SRA Y R B T R LB, IR DA
SE TG 5 455 T %) B e e X R Uy o [ R A B L
TR 2E R B WL 5% 0T 5 ) S A 5 52 58 B T - T
L PHE B R ZEROR 1 A h E R B
BRGNS Py BB 58 o E 2208 L5 T
R A o A R T A IR A TR PR A Uk TR
VLR Z 4 A e 4% . h E R 2 B HEOR BT IR
WF5T 3 40 B Y F LA PR O ik AT T Aol
W ZR R 224 A0 W R B2 $ 1 17— R85 L A28 [
BRI G DRI AL, SEB T v BO{E LA [T Sl R 1T 2
SR TR F AT,

TEF LR PHER B, B0 45 LR T & X i
FTHCF MBS, i S TE PR R 22 45 R P I R

il

subaperture stitching;

stitching factor

B 0 P PRI TR, o A IO TR PR g, W1 FL AR B4
SRR AR PR B, TR,
AP T — MR T S XA 4 R L Pk
SRk, TR B T2 R 0 — A2 120 mm fY-F- T 45
BEAT T DRI, If 4 LR PHER R S e g 2 R
PHEFE AP REAT T X He A7, Bk 159
(A7 Rk S DT

1 HEERRE
TAURDHER L AR E A 1R

Subaperture planning
¥
Subaperture data acquisiting
¥
Unified global coordinate
¥
Calculation of stitching factor
¥
Assignment of overlapping regions
¥
Full aperture profile

1 PR
Fig.1 Flow chart of subaperture stitching
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Fig.2 Schematic diagram of weighted smoothing stitching algorithm
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