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1. Introduction 

Wind profiler is a useful means to measure altitude profiles of vertical and horizontal wind 
velocities with high time and vertical resolutions (Hocking, 2011). Range imaging (RIM) is a 
technique that improves range resolution down to several ten meters by using frequency 
diversity and adaptive signal processing. RIM is useful for resolving fine-scale structure of 
atmospheric instability such as Kelvin-Helmholtz billows. Therefore RIM can be used for 
early detection of small-scale turbulence. In order to develop an algorithm that detects the 
small-scale turbulence automatically, a software with high portability (i.e. work under 
multiple platform) and generality (i.e. written by popular software language) is required to be 
developed. In developing software, we are using Python with SciPy and NumPy libraries. 

2. USRP2 as a Radar Digital Receiver 

USRP2 (Universal Software Radio Peripheral 2) is a software defined radio receiver. USRP2 
is controlled by UHD (‘Universal Software Radio Peripheral’ Hardware Driver). UHD is 
available from C++ and Python. Software defined radar receiver is able to be developed using 
free and popular software languange. Because USRP2 does not have trigger terminal to start 
and stop data sampling, the leakaged of transmission signals are used for ranging. 
Oversampling facility is easy to be implemented because of high-time resolution data 
sampling up to 25 MHz is available. Data were collected by USRP2 and 1.3-GHz LQ7 
transmission system (Imai et. al., 2007). 

3. Python with NumPy and SciPy 

Python runs on Windows, Linux/Unix, Mac OS X, and has been ported to the Java and .NET 
virtual machines which is free to use, even for commercial products, because of its OSI-
approved open source license. SciPy library is built to work with NumPy arrays which is the 
fundamental package needed for scientific computing with Python. NumPy and SciPy contain 
a powerful N-dimensional array object, sophisticated functions such as linear algebra, Fourier 
transform, and random number capabilities. Indexing like operations can be used in this data 
signal processing (example ‘numpy.where’ which returns array indices which satisfy given 
conditions). Other useful mathematical operators such as numpy.mean, numpy.max, 
numpy.empty, numpy.sum, numpy.array, numpy.copy and numpy.dot is used to increase the 
calculation and coding efficiency. Using Python, radar signal processing software has been 
developed in order to estimate spectral parameters (i.e. echo power, Doppler velocity and 
Doppler velocity variance). 
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