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Development of smoothing filter for range image using reflectance data
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Yumi IWASHITA (Kyushu Univ.) Tsutomu HASEGAWA (Kyushu Univ.)

Abstract— This paper proposes a new smoothing filter for range images taken by a Time-of-Flight range
finder. A Time-of-Flight range finder gives a range value from the sensor to the target by measuring the
transmitted time of the reflected light. At the same time, the power of the reflected light is also measured
as a side product of the range value for the most of range finders. The basic idea of the propose technique
is that the reflectance and range images are utilized for smoothing the range image corrupted by noise while
preserving detailed shapes by applying the trilateral filter. Simulations and experiments using a laser range
finder are successfully carried out for verifying the performance of the proposed filter.
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Fig.1 Acquisition system of panoramic range image[2]
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(b) Reflectance image

Fig.2 Range and reflecance images
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Fig.3 synthesized images for simulation experiment
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Fig.4 Denoised images by Gaussian filter, Bilateral
filter and Trilateral filter

RMS [mm]
Original image 45.8
Gaussian filter 33.1
Bilateral filter 26.6
Trilateral filter (proposed) 21.8

Table 1 RMS error
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Fig.5 Experimental setup

Depth image

Reflentance image

Fig.6 Range and reflectance images
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Fig.7 Experimental results for a complex environment
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