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Abstract: This paper designs and implements a comprehensive software platform based on the C++/Qt application

framework, integrating hardware collaborative control, high-speed acquisition card data reception, data inversion, and

dynamic visualization, to solve the software control problem of the non-coherent wind lidar system. The software adopts a

multithreading architecture, which effectively achieves the decoupling of human-computer interaction, hardware input/output,

and data processing, thereby ensuring system stability. In addition, the system embeds a frequency calibration algorithm based

on the least squares method and a Doppler beam swinging wind profile synthesis algorithm. Field experiment results show

that the software system operates stably, can retrieve wind speed and wind direction profiles within a 10-kilometer altitude in

real time, and clearly captures the vertical structure of clouds and their short-term spatiotemporal evolution characteristics.

Regarding the performance efficiency of data processing, compared with the traditional offline processing method based on

MATLAB, the inversion processing rates of wind measurement and cloud measurement data of this system are improved by

approximately 3 times and 9 times, respectively.

Keywords: Non-coherent detection; Wind lidar; Qt framework; Multithreading; Wind profile inversion
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