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Irregular image adaptive focusing system for diffraction grating
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Abstract: The characteristics of faculae for a larger diameter diffraction grating were analyzed, and
different problems and their processing methods in self-adaptive auto-focusing of irregular images for
the diffraction grating were discussed. A group of methods to control the auto-focusing of the irregu-
lar facula of the diffraction grating were proposed and a self-adaptive auto-focusing device were devel-
oped to achieve the offline detection of sampling distance and sampling angle for the diffraction grat-
ing. By optimizing threshold theory, the image was divided into two parts, facula area and back-
ground. On the basis of the mathematical morphology theory, the facula area, major and minor axis
lengths and image center were calculated. Then, the adaptive focusing methods were implemented by
analyzing the corresponding relationship between image center position and leveling motor, the
lengths of major and minor axes and the axial motor. Finally, focusing iteration and centroid search
were performed by combining the area minimization with the golden section algorithm. Test results
show that the standard deviation of sampling distance is 412. 5 pm and that of sampling angle is
10. 35", which meets the requirements for sampling distance and sampling angle less than 1 000 pm

and 30", respectively. This device is characterized by simple structure, high reliability, strong anti-in-
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terference ability, and has been applied in a large aperture diffraction grating comprehensive diagnosis

platform.
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threshold

1 7]

qul

R EFRAT A m S R PO B — A
LA SRR R R RN IBORE £ LR i A E AR O

T T OCAI S AT 5 T A, 72 I G A A% BORE B 5 A
YBURE £ 2 I, i A5 A9 48 B 22 R I RN B X
W Y SR AS 5 AR 0L X A SO Y 2 HO
FEIREE R AR M R A RSO I
N AR A8 22 36 P R 57 £ B B9 AR R R A it
it o fFL B 5 DI BRI A5 R ) R R T 1
FUSAR IS . O 18 Ao DR 22 , W 1 T 72
PR 2 EBH B RE o8 e el H R AR
BRI 00 A s, DR ok
PEATT S I G 30 R 1 8 A T W B R SR
WOHE A e AEAd R B s 2 A . AE R R A 3
A 20 AT 55 T T R 2 B A DG B PR 1R
P 22 BB 4R AL i R 40 SR ] R S X
A 22 i R FE ALK Bl 1) B B TR s K s 7k
e LA ) B LIS B BRI A

FIAT P B 3R J0 000 P 530 07 A5 A - —
PR IR A5 O i 1 S R AR B A RS0 T K
WA AR T L AT A B AR5 TR 106 S
PER S5 S — A HU BT R B R 9 oo AR
RREBERL o X RN IR T o A 2 A B e X
R BT R £ BRE AR A 280 (E0F S I AR Y AR
D] 45 BE RS 3 T 5 55— ROy g 2 e DG 13
TR LA — A2 51 DO
2 (6] 08 0 A 1) D e /N AL s SR LA RO A
7N 5L LI A S5 R EAT X R 1Y
PRV 2O B R G A R R EH
JCHE I 2% A Ry . ARSCRRAR AT 1R AR R 4
A AT A IR AR BT 5T T AT OGN AE
MU PR 3 0 98 45 G i Hp Hh A % b ) R B Ak
B 7 22 s W R T R AR AT SR B =l ) £ B
37 R £ 1 4 1 R R Ak B 7 v ORI T
— AR BE B AR

2 FemERAE

ROBR B GL A LW G 8 2206
Je 1 4 52 AT S DG MRS B B 5 RORE A B S 2
I . T 1 O AT SO AR IR R G RO
W O Ak SEsN AT 1) 2245 4% WO R KB i
AT S CH AN 2R 328 B2 Je A5 B T g5 b, 228 T
B S Ji B A5 A - A0l 28 2o 9 SR8 B AT SO
J 3 55 BORE 23 TF X 2 28 Ot i MO B,
225 S0 F N WAL SR R O A7 5 55 W 0 B X

NI R R O, i 05, O bR N (dy o do) o AR
PR 1L REE B OO, h .
00, =/ &+ ds . (D
F AR bR R TSR A BE 00
0:arctan(j—j) . (2)

BIEENE O S EFRESE 4 M 4,
T2 338 BRI S 0 RORE 5 7 R0 IBURE £ i 1

Converging lens o,

B1 K 35 A D i R 5 D B
Fig. 1 Schematic diagram of long focus reflector

measuring system
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focusing process
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Fig. 3 Geometrical parameters of ellipse
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Fig. 6 Focusing device of diffraction grating
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Fig. 7 Schematic diagram of automatic focusing system
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Fig. 8 Facula images in process of adaptive focusing
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Tab.1 Sampling distance and angle
Exp. No. Dir. /mm Ang. /(*) Exp. No. Dir. /mm Ang. /(*)
1 1 190. 849 13.392 72 11 1 191. 219 13.392 18
2 1 191. 143 13.392 51 12 1191.178 13.392 10
3 1 191. 580 13.391 41 13 1191.011 13.392 72
4 1 191.648 13.391 73 14 1 190. 957 13.392 72
5 1191.538 13.390 21 15 1191.174 13.392 37
6 1 191. 065 13. 404 25 16 1 191. 409 13.392 03
7 1 190. 709 13.393 21 17 1 190. 212 13.394 49
8 1191. 283 13. 391 45 18 1 190. 467 13.393 44
9 1 191.047 13.392 87 19 1 190. 300 13.396 26
10 1 191. 144 13.392 22 20 1 190. 466 13.393 27
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