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Beaconless acquisition tracking and pointing of inter—satellite

optical communication

Guo Aiyan, Gao Wenjun, Zhou Aosong, Cheng Jingshuang, He Shanbao
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: As beaconless acquisition tracking and pointing (ATP) uses the same laser beam with
communication, and needs no more extra laser equipment, it has advantages in inter —satellite optical
communication application which limits weight and power consumption of laser communication terminals.
For scenario of low earth orbit inter —satellite optical communication, beaconless ATP of small optical
terminals based on intensity modulation and direct detection was studied. The link budget was calculated, and
the ATP procedure was designed. The effect of boresight vibration on acquisition time and acquisition
probability was analyzed, and the method of residual uncertainty cone calculation was presented. It shows that
the maximum laser transmitting power required is 0.135 W, and beaconless acquisition time is 30 s with
acquisition probability of 95% , which can meet requirements of low earth orbit inter —satellite optical
communication links.
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Fig.1 Body fixed coordinates of satellite and laser

communication terminal
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Fig.2 Visible time and its cumulative probability distribution
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Tab.1 ATP link power budget

Parameter Value
Tx average power/W 0.135
Tx transmission loss 0.5
Tx diameter/m 0.1
Wavelength/mm 1550
Tx antenna gain/dB 106
Range/km 5100
Isotropic space loss/dB —272
Rx antenna diameter/m 0.1
Rx antenna gain/dB 106
Rx transmission loss 0.2
Tx pointing loss/dB -8.7
Ave power at Rx detector/dBW -88.74
Pixels covered/dBW 4
Ave power at each detector/dBW -93.46
Signal to noise ratio 7
Sensitivity of APD/dBW -105
Link margin/dB 3.09
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Fig.3 Schematic diagram of beaconless ATP procedure
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