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Abstract

At present, stratospheric airship has broad application prospects in military and civil fields such
as battlefield situation awareness, intelligence reconnaissance, electronic countermeasures, re-
mote sensing earth observation, natural disaster early warning and prediction, relay communica-
tion, etc. The real-time transmission of telemetry information to the ground station is the basis of
implementing these applications. And, the real-time transmission of image information to the
ground station can monitor the running state and attitude of the airship, which is easy to control
and adjust the airship for the ground station. To achieve this point, this paper designs the data
transmission system based on FPGA, and provides the operation principle of each module in detail.
The system was used in flight test of the airship and excellent performance was achieved.
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Figure 1. Principle block diagram of airship sight distance instru-
mentation equipment

1. TKAEALREME % 4 A R R AE (5]

&l
s , HE
il 217
77777777777777 B g
ZE
S Hbl — o
; A
BN |
'3
#
(b)
Figure 2. (a) Modulation of data transmission system; (b) Demodulation of data transmission
system
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Figure 3. Block diagram of hardware platform for airship data transmission system
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Table 1. Subframe structure of data transmission system
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Figure 4. Principle block diagram of QPSK modulation
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Figure 5. QPSK modulation spectrum
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Figure 6. FPGA implementation of QPSK demodulation
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Figure 7. Signal waveform before bit synchronization
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Figure 8. QPSK constellation
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Figure 9. Demodulation status and data display
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Figure 10. Statistic of the Bit Error Rate (BER)
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Figure 11. Theoretical value of QPSK demodulation
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