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High Dynamic Range 3D Recontruction Based on Event Information and Deep Learning

WANG lJie, WEI Zhendong, WANG Qijiang, ZHANG Qican, WANG Yajun
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Three-dimentional (3D) measurement of high dynamic range (HDR) surfaces using optical 3D
imaging technology, such as metal parts, black objects, and translucent objects, remains a challenging
problem. Currently, traditional methods have limitations in reconstructing HDR scenes with low reflection
and translucent areas, as well as difficulty in eliminating internal reflection noise of translucent objects.
Existing deep learning-based methods typically use strong laser intensification, which can potentially
damage the sample and result in overexposure of the acquired image, necessitating tedious adjustments to
the laser intensity. To address these issues, this paper proposes a 3D measurement method for HDR
scenes utilizing an event camera and the deep learning algorithm. By asynchronously recording the
brightness changes of individual pixels, the event camera is with a high dynamic range response, and thus
has the ability to fully capture the laser fringe of HDR scenes. In addition, we introduce a deep
convolutional neural network (DCNN) to eliminate the noises caused by the reflections inside transparent

objects and overexposure area of high reflection from metallic objects, while enhancing the weak laser
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stripes on the surface. Experimental results demonstrate that the proposed method can successfully achieve
high-quality 3D reconstruction of HDR scenes utilizing low-power line laser scanning.

Key words: optical 3D imaging; event camera; high dynamic range; deep convolutional neural network
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Fig.11 Reconstruction results of different methods
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Table 1 Performance of different methods

X 100% (10)

ik 0 5E R/ % S H R 2% /mm
o 1 A 2 A 3 o 4 g 1 o 2 Womi 3 A 4
(N Gl EE T WIRES 24.8 79.2 64.2 36.4 1.91 1.50 1.39 1.93
2R GRS T 1k 47.8 92.0 81.2 88.0 1.64 1.36 1.24 1.65

ARICT5 95.2 99.1 98.3 97.7 1.15 0.99 0.83 0.74
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Fig.12 Reconstruction result comparison of different methods
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