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Target sensing in scattering media using Deep Learning for Ghost Imaging-Optical
Coherence Tomography
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Abstract: Measuring targets in scattering media is a crucial task for advancements in biomedical imaging and
environmental measurements. A novel sensing approach, known as GI-OCT, integrates the capabilities of Ghost
Imaging (GI) and Optical Coherence Tomography (OCT) to capture target images within scattering media.
However, this technique requires numerous irradiations of random patterns in ghost imaging to reconstruct a
high-quality image of the object, consequently extending the measurement time. To address this issue and facilitate
real-time measurement in GI-OCT, we have applied the Deep Image Prior (DIP) method in this work. This
approach significantly reduces the number of measurements required to obtain a clear image in the simulation by
90%. In practical experiments, the number of OCT measurements needed to achieve an equivalent Structural
Similarity Index Method (SSIM) value is reduced by half.
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Figure 1 Experiment configuration for target sensing Figure 2 Schematic diagram of conventional GI
configuration. within scattering media using GI-OCT System.
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Figure 3: (a) Depicts the algorithm for the function used to reconstruct the object image; (b) Illustrates a 10-layer
U-net model composed of input, encoder, skip connection, decoder, and output layers.

Figure 4 Simulation results of the GI-OCT  Figure 5 Experiment results of the GI-OCT algorithm (a) without
with DIP algorithm at different iterations. — U-net and (b) with U-net processes.
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