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Fig. 2. Schematic diagram of AATSM.
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Fig. 3. Schematic of photon counting imaging system.
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Fig. 4. Experimental system.
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Fig. 5. Different detected targets: (a) Clamping fixture; (b) white paper; (c) silicone; (d) CD; (e) metal.
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Fig. 6. The TCSPC photon counting of different detected targets: (a) White paper; (b) silicone; (c) CD; (d) metal.
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Distance and cumulative time of each pixel.

#1
Table 1.

HE4E R Ot &e

EE10 s MR /m 11.870 11.861 11.880 11.866

PR /m 11.856 11.856 11.846 11.856
K=10

Ry 0.041 0.050 0.077 0.015 0.046

MRS /m 11.870 11.861 11.880 11.866
K =100

Ry 0.694 0.865 1.000 0.240 0.700
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Table 2. Time of AATSM.
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Fig. 8. Three-dimensional (3D) reconstructed image of 1000 ms per pixel acquisition time: (a) The 3D reconstructed image; (b) the

depth image.
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Fig. 9. The 3D reconstructed image of AATSM: (a) The 3D reconstructed image; (b) the depth image.
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Fig. 10. The 3D reconstructed image of 36 ms per pixel acquisition time: (a) The 3D reconstructed image; (b) the depth image.
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images with different acquisition time (The refer-

Metrics of the quality of reconstructed

ence image is the reconstructed image of 1000 ms per

pixel acquisition time).
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AATSM
300 400
S /s 200.6  202.8 1689.6 2252.8
RMSE /m 0.048 8307 0.047 0.0227
Hausdorfffi 25 /m 0.034 55375  2.834  0.008
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Fig. 11. The 3D reconstructed image of 300 ms per pixel acquisition time: (a) The 3D reconstructed image; (b) the depth image.
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Abstract

Photon counting imaging system has recently received a lot of attention in ultra-weak light detection. It
has high sensitivity and temporal resolution. The single-point scanning photon counting imaging system
typically accumulates a large number of photon events to reconstruct depth image. Acquisition time is
redundant or insufficient, which limits imaging efficiency. In this work, a new method called adaptive
acquisition time scanning method (AATSM) is proposed to solve this dilemma. Comparing with the fixed
acquisition time of every pixel, the method can automatically select the acquisition time of per pixel to reduce
total time of data collecting while obtaining depth images. In experiment, we acquire the depth images with the
same quality by different scanning methods, showing the feasibility of AATSM. The total time of collecting
data by the AATSM can be reduced to 11.87%, compared with fixed acquisition time of every pixel. This
demonstrates the capability of speed scanning of AATSM, which can be used for the fast imaging of photon

counting system.

Keywords: photon counting, accumulate, adaptive scanning
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