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Factor s affecting the zenith blind spot of
an altitude-azimuth optoel ectronic telescope
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(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130022, China;
2. Network Center ,Jilin Univercity, Changchun 130012 , China)

Absgtract : The formation of the zenith blind ot of an atitude-azimuth optoelectronic telescope is anaysed
usng a conventional agebraic method, and the resultsindicate that the scope of the zenith blind ot is de-
termined by the maximum azimuth angular velocity of the tracking gimbal and the flight altitude and flight
geed of the target. The anadyss made in the astronomica gerica coordinates shows that the limit on the
maxi mum azimuth angular velocity of the tracking gimbal is the primary cause for the zenith blind oot of
an alitude-azimuth optoelectronic telescope. Specific data were obtained by tracking targets with different
declinations at latitude 60°north, and it is verified by comparing the varations of azimuth and pitch angular
velocities near the zenith that the maijor factor afecting the zenith blind ot isthe azimuth angular velocity
of the tracking gimbal .
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Fg.1 Schematic diagram of tracking a horizontaly
moving object with congtant velocity
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Fg.2 Schematic diagram of the azimuth error
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FHg.3 Tracking lost due to the zenith blind sot
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Tab.1 Fagtes tracking geedsof the target for given declination at latitude 60° north

(deg) (deg) (deg/min) (- ) (deg/min) (- )
30.0 0.0- 60.0 0.1966 - 0.4330 - 0.1250- 0.1250
40.0 10.0- 70.0 0.1808 - 0.5599 - 0.1250- 0.1250
50.0 20.0- 80.0 0.1587 - 0.9254 - 0.1250- 0.1250
55.0 25.0- 85.0 0.1434 - 1.6449 - 0.1250- 0.1250
58.0 28.0- 88.0 0.1302 - 3.7910 - 0.1250- 0.1250
59.0 29.0- 89.0 0.1237 - 7.3391 - 0.1250- 0.1250
59.5 29.5- 89.5 0.1191 - 14. 246 - 0.1250- 0.1250
60.0 30.0- 90.0 - o - 0.1443 - 0.1250- 0.1250
60.5 30.5- 89.5 - 13.826 - 0.1429 -0.1231- 0.1231
61.0 31.0- 89.0 - 6.9094 - 0.1414 - 0.1212- 0.1212
62.0 32.0- 88.0 - 3.3588 - 0.1384 - 0.1174- 0.1174
65.0 35.0- 85.0 - 1.2120- 0.1290 - 0.1057 - 0. 1057
70.0 40.0- 80.0 - 0.4924 - 0.1116 - 0.0855- 0.0855
80.0 50.0- 70.0 - 0.1269 - 0.0675 - 0.0434- 0.0434
85.0 55.0- 65.0 - 0.0516 - 0.0380 - 0.0218 - 0.0218
90.0 60.0- 60.0 0. 0000 - 0.0000 0.0000 - 0.0000
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