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Fig.1 Sketch Map of Generating Traditional

Rotation Center
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Intersection Method
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Fig.4 Hemispherical surface model
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Fig. 6 Engineering Control Network and Antennas

Distribution
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Tab.1 Processing Results of GNSS Observation Data

g K b A b IR 2E/mm R E A AR AR/ m
B %°16'18.259 7" +0.4 X  x7024.7 281
Joo1 L %%35'53.3555" +£0.3 Y  x8845.3553
H 66.4114m +0.8 Z  %9209.548 0
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Tab. 2 Geodetic Azimuth and Slope Distance from
J004 to Other Points

R AR KM 7 hi i FHE/m
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Tab. 3 Coordinates and Precision of Control Points

J=¥A X/m Y/m RMS/mm
Joo1 —21.8559 —7.797 8 +0. 10
Joo2 —58.887 4 15.661 6 +0.10
J003 —30.327 4 28.281 6 +0.11
J004 0 0 +0.00
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Fig. 7 Distribution of Markers and Fixtures
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Tab. 4 Precision of Industrial Photogrammetry
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Fig. 8 Sphericity Distribution
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Tab. 7 Coordinates and Precision of Antennas Rotation

Center (Spherical Fitting)

Kk WESAH  X/mm Y/mm Z/mm RMS/mm
Tab.5 Precision of Coordinate Transformation 1 124 —13666.87—11 216.16 973.49 +0.80
S 40 £ T2 139 —12748.05 —1917.88 994.78 +0.09
10° 30° 40° 50° 60° T3 123 —13 338.09 7 205.46 980.49 +0.10
NGRS 5 7 5 6 5

RMS/mm =£0.106 =£0.122 =£0.134 +£0.095 =+£0.148

B 4.3 5 A, ol 38 52 0 & kg B s, A
SR AR BB AT TRURS 280K .
3.2 mEEPOHITERS N
3.2.1 AFMpihAesikeg R

FHARAM AR 28 B 15 31 3 & KL A e 5% O AE
TAEARAR R T A bR IR AR X (O BEH NS
K RE 45 R 6 iR,

F6 MEEROLIREBEEFRMMER)

Tab. 6 Coordinates and Precision of Antennas Rotation

Center (Elevation Axes Intersection)

K&k WA % X/mm Y/mm Z/mm RMS/mm

T1 136 —13 664.21 —11219.18 970.35 £0.57
T2 142 —12 746.45 —1918.48 994.76 £0.21
T3 143 —13 337.59 7206.31 981.46 =40.18
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Tab.8 Number of Common Points

JIhifh I T1 T2 T3

30° 3 6 7
60° 50° 3 5 )
70° 3 5 6
30° 3 7 7
180° 50° 4 6 4
70° 3 6 5
30° 6 7 6
300° 50° 6 5 5
70° 5 6 3
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Fig. 9 Distribution of Common Points
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Fig. 10 Distances from Rotation Center to Elevation Axes
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Tab. 9 Distances from Rotation Center to Intersection/mm

"5 X Y z e
475 —12747.92 —1918.38 994. 30 0.58
90 %  —12747.55 —1918.21 994. 21 0.72
635 —12743.11 —1918.74 994. 55 5.01
8945 —12742.62 —1918.80 994. 34 5.52
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Tab. 10 Coordinates Deviation Between Rotation Centers

Obtained from Two New Methods/mm

K AX AY AZ HF g
T1 2.70 —3.27 —2.71 5.03
T2 1.61 —0.55 0.12 1.71
T3 0. 44 0.87 0.41 1.05
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Measurement of 65 m Antenna Azimuth Axis and

Two Measuring Methods for Antenna Rotating Center Based on
Elevation Axes Intersection and Spherical Fitting

LI Zongchun™? LU Zhiyong® GUO Yinggang' ZHANG Guanyu' HE Hua'
FENG Qigiang' CHEN Shaoging® WANG Junwei'

1 Institute of Geospatial Information, Information Engineering University, Zhengzhou 450001, China

2 CETC Key Laboratory of Aerospace Information Applications, Shijiazhuang 050081, China

Abstract. In traditional method, the model of elevation axis fitting is not rigor, which influences the
accuracy and reliability of rotation center. To overcome this drawback, two new methods are proposed
to get rotation center respectively based on elevation axes intersecting and spherical fitting. The trajec-
tory of target points in different azimuths are fitted to acquire elevation axes which contain azimuth in-
formation, and the intersection of elevation axes is taken as rotation center, which is called as the ele-
vation axes intersection method. This method is more reliable than the traditional method. The target
points are fitted as a sphere to obtain a series of spherical centers, and their average is taken as the ro-
tation center, which is named as the spherical fitting method. This method avoids the process of circle
fitting and axes intersecting, which is more reasonable than the others. An uplink antenna array con-
sists of three ¢3 m antennas is taken as experimental object. Total station and industrial photogram-
metric system are combined to get the coordinates of points on antenna. By employing the two new
proposed methods, the antenna rotation centers are precisely acquired in a sub-millimeter level.

Key words: uplink array; local ties survey; antenna rotation center; industrial photogrammetry; ele-

vation axes intersection; spherical fitting
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