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Figure 1 The 1/16 surface shape distribution of the QTT active
surface.

B 2 QTTxHmHmENERSA

Figure 2 Main reflector measurement system of the QTT.
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Figure 3 The relationship between the number of target points and the
fitting error.
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Figure 4 The fitted paraboloid when the number of targets is 320.
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Figure 6 Schematic diagram of the basic principle of image
measurement.
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Figure 7 Target point paraboloid normal deviation solving principle
diagram.
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Table 1 The relationship between target position and measurement accuracy

E) BERR IR A AR (m) Ffa (%) FANLINEAG AL (mm) BB RS AE SR TS R 22 EEAS (mm)
1 (8.650, 0, 0.515) 16.654 0.05 0.12386
2 (13.650, 0, 1.283) 43.977 0.05 0.06905
3 (18.250, 0, 2.294) 59.536 0.05 0.05801
4 (23.150, 0, 3.690) 69.778 0.05 0.05227
5 (28.250, 0, 5.496) 76.755 0.05 0.04852
6 (33.650, 0, 7.798) 81.937 0.05 0.04989
7 (39.100, 0, 10.529) 85.839 0.05 0.05001
8 (44.250, 0, 13.485) 88.762 0.05 0.05001
9 (48.700, 0, 16.334) 90.876 0.05 0.04994
10 (53.000, 0, 19.345) 92.651 0.05 0.04982

2 AR RUALE S MR ARH R A 2R

Table 2 Target point position and minimum accuracy requirements for measuring cameras

] FUBR RAISGARAT (m) K fho (%) FUAR R R TR FU M ZEEAS (mm) %A AR LA RS 2R AL (mm)
1 (8.650, 0, 0.515) 16.654 0.05 0.0204
2 (13.650, 0, 1.283) 43.977 0.05 0.0365
3 (18.250, 0, 2.294) 59.536 0.05 0.0434
4 (23.150, 0, 3.690) 69.778 0.05 0.0483
5 (28.250, 0, 5.496) 76.755 0.05 0.0502
6 (33.650, 0, 7.798) 81.937 0.05 0.0501
7 (39.100, 0, 10.529) 85.839 0.05 0.0501
8 (44.250, 0, 13.485) 88.762 0.05 0.0501
9 (48.700, 0, 16.334) 90.876 0.05 0.0503
10 (53.000, 0, 19.345) 92.651 0.05 0.04982
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Table 3 Key parameters of cameras

R R4S WEF1ER (m) FERE (mm) &7t (um) I8 55 EAG EAS (mm) BT S EAS BEAS (mm)
AHBLL 6-30 60 3.2 0.0377 0.0106
AHAL2 30-55 120 3.2 0.0427 0.0294
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Rapid photogrammetry method for large-aperture antenna
main reflector surface
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This paper proposes a rapid photographic method based on an image sensor for the rapid and high-precision
measurement of the main reflector surface of the Xinjiang QiTai 110-m Radio Telescope under all operating conditions.
This method divides the main reflector surface into 16 measurement units. Two cameras with different focal lengths are
employed to measure the pixel offset of fixed target points on the reflection surface of each measurement unit. Further,
the reflection-surface deformation is calculated based on the relationship between the pixel offset and the normal
deviation of the antenna reflection surface. The number of target points in each measurement unit is optimized, and the
factors affecting the accuracy of the surface-shape measurement are analyzed to determine the key parameters, including
the installation position and focal length of the two cameras with different focal lengths on each measurement unit. This
method improves the measurement efficiency and accuracy and provides a new approach for the large-aperture antenna
reflector-surface measurement.

QTT, large-aperture radio telescope, surface shape measurement, photogrammetry
PACS: 95.85.-¢, 07.05.Fb, 07.05.Tp
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