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Signal Processing of LIDAR for Reducing False-Detection by using
Non-Saturation Circuit and Ranging with Rising Slope Detection

O Atsushi WATANABE (Univ. of Tsukuba), Akihito YAMAMOTO (Hokuyo Automatic Co.,Ltd.),
Akihisa OHYA (Univ. of Tsukuba)

Abstract— As a major sensor for environment recognition of mobile robot system, small-sized LIDAR has been widely
used. Because of the constraint of the optical system and the difficulty of signal processing, small-sized LIDAR sometimes
outputs inaccurate data. This research is aiming to develope high precision LIDAR by using trans-impedance logarithmic
amplifier which can realize wide dynamic-range without saturation. In this paper, method for ranging by using non-
saturation analog signal processing and ranging calculation by detecting rising slope of the signal is proposed. We report
the prototype of LIDAR using proposed ranging method and its evaluation.
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Fig. 1 An example of false detection measured by
UTM-30LX
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Fig. 2 Circuit of proposing logarithmic tran-
simpedance amplifier
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Fig. 3 Response characteristic of prototyped logarith-
mic transimpedance amplifier
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Table 1 Specification of RF logarithmic detector
AD8317 by Analog Devicdg!

Bandwidth 1MHz to 10GHz
6ns/10ns (fall/rise)
50dB @ 900MHz

Pulse response time
+1 dB Dynamic Range
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Fig. 4 Structure of proposed ranging system
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Fig. 5 Experimental environment in which conven-
tional LIDAR usually outputs inaccurate data
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Fig. 6 Experimental result of proposed signal process-
ing and ranging calculation
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Fig. 7 Experimental result of proposed ranging calcu-
lation in the environment shown in Fig. 1
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