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3D object categorization using 2D reflectance image for robot map construction
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In this research, we developed an accurate object categorization technique using 2
D reflectance image and 3D shape information taken by a laser scanner. A laser scanner is widely used to c
apture shapes of objects for manK applications. From a laser scanner, we can obtain not only range data bu
t also laser reflectance which shows the power of reflected laser as a side product of range measurement.
The developed technique utilizes both information for object categorization simultaneously. To develop thi
s system, we conducted 1) development of vehicle laser scanning system and verification of usefulness of I
aser reflectance, 2) development of small-size database, 3) categorization experiment using small-size dat
abase, and 4) development of city-size database and categorization experiment. In addition, we developed 3
D HOG by combining HOG extracted from reflectance information and HONV obtained from range information and
verified the performance of 3D HOG by outdoor experiments.
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BERE N BIE+ES
INR1 | INR2 | B | N |y Y| A

Detected 23 17 69 40 19 50
Correct 18 10 68 37 16 45

Precision | 78.3% | 58.8% | 98.6% | 92.5% | 84.2% | 90.0%

Recall |75.0% | 76.9% | 94.4% | 86.0% [100.0%| 90.0%

EE B/ BB + =S +HOG(7200:%5T)
INRL | NR2 | B | N1 |y A

Detected | 24 13 72 43 16 50

Correct 22 11 72 43 16 50

Precision | 91.7% | 84.6% [100.0%|100.0%(100.0%/100.0%

Recall [91.7% | 84.6% |100.0%|100.0%|100.0%/100.0%

HOG
HONV
Building Car Human Tree Pole Total
Tmages 103 104 124 131 23 490
Detected 104 103 123 135 25
Correct BE] g7 115 124 23 453
Precision | 90.4% [ 942% | 93.5% | 91.9% | 92.0%
Recall 013% [ 933% | 927% | 947% | 821% | 92.4%
ONV and HOG (Proposed method T)
3 Building Car Human Tree Pole Total
Tmages 103 104 124 131 28 490
Detected 104 101 125 132 28
Correct 08 03 121 127 26 470

Precision | 94.2% | 97.0% | 96.8% | 96.2% | 92.9%
Recall 051% | 942% | 97.6% | 96.9% | 92.9% | 95.9%
HONV and 3DHOG (Proposed method 2)

Building | Car [ Human | Tree | Pole | Total

Images 103 104 124 131 28 490
Detected 102 104 129 127 28

Correct 100 101 124 127 27 479

Precision 98.0% 971% | 96.1% | T00% | 96.4%
Recall O7T1% | 97.1% | T00% | 96.9% | 96.4% | 97.8%

3DHOG
Building | Car [ Human | Tree | Pole | Total
Images 103 104 124 131 28 490
Detected 106 10T 124 131 28
Correct 103 99 123 128 27 480

Precision 97.2% 08.0% | 992% | 97.7% | 96.4%
Recall 100% 95.2% | 992% | 97.7% | 96.4% | 98.0%
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