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Road surface classification by machine learning using laser
reflection image
O Beomjoon LEE(Kyushu Univ.), Kazuto NAKASHIMA (Kyushu Univ.),
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Abstract : The recognition of the road surface condition is a crucial problem for autonomous driving system. Although an
embedded camera is popularly used for the road surface recognition, the lighting condition affects the performance severely. In
this research, we adopt three omni-directional laser scanners with different line numbers and line spacings and compare their

performance using several Convolutional Neural Networks.
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32E, VLP-16-Hires)
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Table 1: {#/H L 74 i LiDAR

VLP-16 | HDL-32E [VLP-16-Hires
B E R 100m 70m 100m
SBIERE +3cm +2cm +3cm
BIELRET +15° ~ —15°H-10° ~ —30° 4+10° ~ —10°

AESERE (KFE)| 0.1° ~ 0.4° [0.1° ~ 0.16°| 0.1° ~ 0.4°

AEDRE (BEE) 2.0° 1.33° 1.33°
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Fig. 3: #ADSREKHE : /£D* 5 Asphalt, Grass, Sand,
Tile, Gravel
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Table 2: Hif557— &

S 1|50 2350 3| % 4| %k 5
Asphalt|| 2000 | 2000 | 2000 | 2000 | 2000
Grrass || 2000 | 2000 | 2000 | 2000 | 2000
Sand || 2000 | 2000 | 2000 | 2000 | 2000
Tile 2000 | 2000 | 2000 | 2000 | 2000
Gravel || 2000 | 2000 | 2000 | 2000 | 2000
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Table 4: HDL-32E % Fi\ =2 BiiE 5 (%)

A IVZ 32 30 28 26 24 22 20 16 12 8

D BMP || 73.85 | 74.33 | 72.02 | 69.47 | 62.81 | 56.61 | 52.32 | 52.14 | 49.38 | 45.66
D NPY || 73.85 | 73.88 | 72.23 | 68.30 | 62.64 | 55.52 | 51.54 | 51.23 | 49.32 | 44.44
R BMP | 86.13 | 86.52 | 84.96 | 84.91 | 84.14 | 82.89 | 82.29 | 79.67 | 75.93 | 69.15
R NPY || 83.43 | 85.11 | 84.16 | 83.58 | 83.47 | 81.22 | 80.58 | 78.30 | 74.76 | 68.19

Table 5: VLP-16 % FA\W 723045 (%)

T4 V8 16 12 8

D BMP || 52.31 | 53.95 | 42.91
D NPY || 51.56 | 53.00 | 42.91
R BMP | 80.78 | 80.56 | 73.30
R NPY || 80.42 | 80.56 | 72.53
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Table 6: VLP-16-Hires % W 7=3lfSE R (%]

14U 16 12 8

D BMP | 48.77 | 56.60 | 42.39
D NPY | 49.27 | 56.79 | 41.94
R BMP | 72.72 | 80.80 | 68.54
R NPY || 71.63 | 79.81 | 68.46
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Table 7: CNN E 7 )UMEBELHL (%]

CNN €7 CC CCBn CCC CCCBn
R BMP 88.98 84.41 89.48 83.31
CNN €7V || CCDC1 | CCDC1Bn | CCDC2 | CCDC2Bn
R BMP 85.92 45.26 89.51 78.86
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