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Grating ruling platform leveling device based on
image clarity measurement
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Abstract: To reduce the grating groove errors caused by the inclination of a grating ruling platform in
the fabrication of diffractive gratings this paper proposes a real-time leveling device for the grating rul-
ing platform based on image clarity measurement and electrically adjusting a tilting table. A physical
model was built based on the inclination relations between the image clarity measuring and the inclina-
tion angle of grating ruling platform. Based on the model, the leveling device could control the grating
ruling platform to implement the closed loop dynamic leveling within a certain range. The above theo-
ry was verified by tests. The results show that the leveling device is simple and feasible. For a grating
blank with a size of 50 mm X 50 mm, it controls the inclination of the grating ruling platform to be
within 4”, meeting the requirements of the grating ruling for platform positioning accuracy. Moreo-
ver, the leveling device can be used in leveling before ruling and also in ruling processing in real time.
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Fig. 1 Diagram of grating structure
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Fig. 2 Diagram of grating ruling
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Fig. 3 Diagram of system components
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Tab.1 Clearness of three operators (pm)

AH X HE 2 Laplace Roberts Sobel
1 13.283 1 3.235 4.599 4

2 13.288 2 3.28 4,722
3 13. 255 3.355 4.949 1
4 13.348 5 3. 485 5.250 4
5 13.511 9 3.675 5.793 8
6 13.668 8 3.975 6.558 9
7 13.900 9 4.47 7.725 8
8 14. 446 5. 085 9.123 8
9 15.307 3 5.95 10.894 1

10 17. 642 7.51 13.759
11 20.555 1 9.31 17.1311
12 23.211 4 10. 645 19.559 5
13 24.229 2 10. 94 19.983 1

14 23.472 6 10. 08 18. 253
15 20.837 8 8. 145 14.386 1
16 17.662 5 6.035 10.221 3
17 15.140 3 4.38 6.896 7
18 13.599 7 3.52 5.1617
19 13.237 7 3.315 4.764 3
20 13. 307 3.28 4.605 4
21 13.224 6 3.225 4.519 9
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Fig.5 Clearness curve comparison chart of three operators
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Tab. 2 Result of test

P AREME ARWEME BHRAEME BRAWEHE

1 0 0 —5.2 —6.45
2 —0.6 —0.43 —1.1 —1.42
3 —0.7 —0.31 0.9 0. 67
4 —0.6 —0. 38 0.5 0.12
5 —0.6 —0.30 0.2 —0.19
6 —0.7 —0.25 0.2 0.02
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