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Optical Coherence Tomography (OCT) is a two- and three-dimensional imaging technique that uses coherent or 

low-coherent light to capture images from optical scattering media. Applications of OCT include in-vivo analysis 

of biological tissues, and non-destructive material inspection. Time-Stretch OCT is a relatively novel spectral-

domain OCT method in which the spectral interference created by the OCT system is captured and digitally post-

processed to generate the two- or three-dimensional OCT images. To capture the spectral interference, Time-

Stretch OCT employs the concept of Time-Stretch Dispersive Fourier Transform (TS-DFT), also known as real-

time optical Fourier transformation. TS-DFT utilizes a highly dispersive medium, usually a long section of optical 

fiber, to map the spectral components of the input optical signal at the output, so that the optical spectrum can be 

captured in real-time in the time domain using a high-speed analog to digital converter. Time-Stretch OCT systems 

are attractive due to their ultra-high-speed A-scan rates in the tens of MHz range. Time-Stretch techniques are 

readily compatible with distributed Raman amplification, which allows for optical image amplification with a 

small induced noise. One of the critical bottlenecks of Time-Stretch OCT systems is the large amount of data 

generated by the imaging system. This poses a big challenge to process and visualize the firehose of data produced 

by TS-DFT systems in real-time. 

 

In this work, we propose and experimentally demonstrate the use of GPU accelerated post-processing in Time-

Stretch OCT systems. The proposed method allows for real-time processing and visualization of big data 

generated by Time-Stretch OCT systems. In particular, we compare the performance of a GPU accelerated 

Time-Stretch OCT system using C++, to a case when the post-processing is done on the CPU using C++ or 

Python. With our proposed method, Time-Stretch OCT systems can be used for real-time diagnostics in a 

variety of different applications. 
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