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Object recognition based on range and reflectivity using a laser scanner
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This paper proposes a novel object recognition technique using a laser scanner. A laser scanner precisely
measures three dimensional shape of a target, and object recognition can be conducted by comparing shapes of

objects.

However, it is difficult to distinguish objects that have similar shapes, such as a remote control and

a cellphone, based only on three dimensional data. On the other hand, a laser scanner can obtain intensity
of a laser pulse as a by-product of range data. Reflectance image, which is a collection of intensity data, has
appearance information of a target object. We developed a novel object recognition technique using range and
reflectance image simultaneously, and realized road traffic census by applying the proposed technique.
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(a) Range image

(b) Reflectance image

Fig.1 Range and reflectance images
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Fig.2 Extracted range and reflectance images
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Fig.3 Features of a range image
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Fig.5 Experimental setup
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Table 2 Recognition results (5 categories)

Range and reflectance image(Proposed) Range image
Bus Car Bike ‘ Track ‘ Human Bus ‘ Car ‘ Bike ‘ Track | Human
Images 37 72 43 16 50 37 72 43 16 50
Detected 38 71 43 16 50 39 70 41 19 49
Correct 37 71 43 16 50 37 68 38 16 45
Precision | 97.4% | 100.0% | 100.0% | 100.0% | 100.0% | 94.9% | 97.1% | 92.7% | 84.2% 91.8%
Recall 100.0% | 98.6% | 100.0% | 100.0% | 100.0% | 100.0% | 94.4% | 88.4% | 100.0% | 90.0%

Table 3 Recognition results (6 categories)

Range and reflectance image(Proposed) Range image
Busl ‘ Bus2 ‘ Car Bike ‘ Track ‘ Human | Busl ‘ Bus2 ‘ Car ‘ Bike ‘ Track Human
Images 24 13 72 43 16 50 24 13 72 43 16 50
Detected 24 13 72 43 16 50 23 17 69 40 19 50
Correct 22 11 72 43 16 50 18 10 68 37 16 45
Precision | 91.7% | 84.6% | 100.0% | 100.0% | 100.0% | 100.0% | 78.3% | 58.8% | 98.6% | 92.5% | 84.2% 90.0%
Recall 91.7% | 84.6% | 100.0% | 100.0% | 100.0% | 100.0% | 75.0% | 76.9% | 94.4% | 86.0% | 100.0% 90.0%
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Fig.6 Categories of moving objects

Hbﬁ)mi—a—é L ﬁ)ﬁﬁumf% 7.

4 FEO

AFHCTIE, EEEEE L U 7 Ly 2o AW A
FIEARRE L. AREEL, L—F2Fr IV ELNLS
WMIERORERIZINZ, V=V DOREFREIZHES A 20
FMERMRT2 2 & THRAE R EE2RIA L TWD. £
D=8, AT DOLX D Rz Z1T 5 BT EiEND,
BRBEORBEZ PR E THLENICT — 4 & B
TEHLEWVWOHFIEEHFTH. AT, RBERHEDOT-D
OB ENATRIICIRETIEZEA L, %@ﬁ@é%ﬁubt
ASBITEEERS SR LY T Ly 2 R BT S i

DEHRL SVM D35 2 — X Ol _ou\ﬂﬁnﬁ“é
%mf&)é.

< anl]

No. 13-2 Proceedings of the 2013 JSME Conference on Robotics and Mechatronics, Tsukuba, Japan, May 22-25, 2013
1P1-J02(3)




Table 4 Recognition results using 30 dimensions of
HOG features

Range and reflectance image(Proposed)

Busl Bus2 Car Bike [ Track [ Human
Images 24 13 72 43 16 50
Detected 26 12 72 43 15 50
Correct 23 10 71 43 15 50

Precision | 88.5% | 83.3% | 98.6% | 100.0% | 100.0% | 100.0%

Recall 95.8% | 76.9% | 98.6% | 100.0% | 93.8% 100.0%
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