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Abstract

In view of the low real-time data transmission and relatively tedious operation process of the tra-
ditional inverse synthetic aperture radar (ISAR) imaging system based on Labview, an ISAR imag-
ing system software based on Qt platform is designed. The system uses Qt software to integrate
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the control terminal of the imaging system. First, the upper computer sends motor control in-
structions through the serial port according to the servo motor communication protocol to gener-
ate the ISAR turntable experiment scene. Then, the control signal is sent to the central control
board card by using the user datagram protocol (UDP). The board card controls the driving source
to transmit radar RF signals according to the command controls, and gets the IF signal after the
mixing of the radar transceiver module. The board collects IF signal and transmits the data to the
upper computer through transmission control protocol (TCP). Finally, it calls the distance Doppler
(RD) imaging algorithm to process the data and get ISAR image. The experimental results show
that the system has faster and stable data transmission performance, and imaging has strong
real-time. Moreover, the system software architecture is clear and easy to operate because of the
high integration of the control terminal.
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Figure 1. Diagram of the ISAR imaging system design
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Figure 2. Diagram of the drive source
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Figure 3. Diagram of the sweep mode
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Figure 4. (a) Diagram of the transmitting module; (b) Diagram of the receiving module
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Figure 5. Schematic diagram of the receiving module
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Figure 6. Diagram of the central control board card
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Figure 7. Diagram of the ISAR system control software design
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Figure 8. Diagram of the GUI message processing model
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Figure 9. (a) Diagram of the GUI prototype interface; (b) Diagram of the ISAR imaging system GUI interface
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Figure 10. (a) Diagram of the servomotor; (b) Diagram of the nine-pin serial port; (c) Diagram of the RS-232
protocol connection
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Table 1. Function of the nine-pin serial port pin
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Figure 16. (a) Diagram of the single point target; (b) Diagram of the single point target imaging result; (c) Diagram of the
multipoint target; (d) Diagram of the multipoint target imaging result
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