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Fig.1 The antenna of 13.7 m millimeter-wave Fig.2 The sheating of the antenna
radio telescope
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Fig.3 The two-station photography Fig.4 Multiple-station photography and inter-
sections

3 MEIERENAE

3.1 RETE

W Bt BT A I
(1) & TAE: 7£EHEER LTSI %% RRT (retro-reflective target [ 36 K 47
) Mg,
(2) G RAREH RRT i3 HHTHFHE;
(3) MEGRHEFTHEMNTH, BRI XLRE RRT FREM=ALR;
(4) FIASE Q) HPHRBIW =AW HTEXENERME, IR REE TR R A xt
I B A B TR A
(5) MIEE (1) LHBIRAEAEMNREHTHE, ABEUEHRKETNE, EIHE
BEX.

3.2 BAAER
321 BRMBITSRE

XF 13.7 m FERLE, hFRAROFE, WRGHHBREFRRN, muEz
BB/, RESRZR/NMERHA 115 m, ARTERZLSEXRFI XK L—E .

ZEEE TR REG, TRMAELIEE, MENENTFRURREEFH—
B HSLZFERBERE, RATUTHE:

Wit EE— YR 10 m ., WK NEK 1/4 098, BRETELEELT, ZEN
AR ATERAIALE. ERBEHIBRPTRABIHI, RERXRZNINELAZL A
BRLHE, #REES TR KU RBERI TR B LI By e LR, HE



M RO ETHFHEMRHEAY 13.7 m IXEXREELN 213

SABRAMGER:, M 5. WX 073k 7T LA 528 F LA B B A EEK.

B 5 SHMRI () REBRAHLERR (b)
Fig.5 The design of the circular orbits and their installation
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Fig.7 The distribution of camera stations
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measuring data
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Fig.8 The process of CAD surface conversion algorithm
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Table 1 The results of the adjustment of the main reflector panel (unit: mm)

Adjustment date CAD best fitting RMS
2009-07-10 (before adjustment) 0.768
2009-07-24 (after adjustment) 0.083
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Application of Digital Industrial Photogrammetric
Technology to Measure the Surface Accuracy of 13.7 m
Millimeter-wave Radio Telescope Antenna

FAN Qin-hong!  FAN Sheng-hong! ZUO Ying-xi2 LI YangZ SUN Ji-xian®

YANG Ji? LI Jing-jingZ XU Ye? HE Deng-yun?
( 1 Zhengzhou Sunward Technology Limited Company, Zhengzhou 450001)
(2 Qinghai Station of Purple Mountain Observatory, Chinese Academy of Sciences, Delingha 817000)

ABsTRACT In this paper, the surface accuracy of 13.7 m millimeter-wave radio telescope
antenna is measured by digital industrial photogrammetric technology. In order to overcome
the inconvenience introduced by local conditions, the circular orbits are used to transport
the camera and wireless transmission is used to take on-line photos. Measuring targets are
made of retro-reflective material. All camera stations are orientated and the homologous
image points are matched automatically by the coded targets. The 3D point coordinates are
calculated by the bundle adjustment method. Using the methods of CAD surface conversion
algorithm and best fitting to calculate the deviation value of the surface, the RMS of the 480
points gotten from CAD best fitting algorithm is adjusted to 0.083 mm. The feasibility and
superiority of photogrammetric technology, which is used to measure the radio astronomy
antenna’s surface, is demonstrated.
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