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ABSTRACT

This paper proposes the on-road object detection and classification algorithm by using a detection system consisting of only
laser scanners. Each sensor data acquired by the laser scanner is fused with a grid map and the measurement error and spot
spaces are corrected using a labeling method and dilation operation. Fuzzy method which uses the object information (length,
width) as input parameters can classify the objects such as a pedestrian, bicycle and vehicle. In this way, the accuracy of the
detection system is increased. Through experiments for some scenarios in the real road environment, the performance of the
proposed detection and classification system for the actual objects is demonstrated through the comparison with the actual
information acquired by GPS-RTK.
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80m / 30m
0.25°/05°/1°

Operating range
Angular resolution

Response time 30ms / 26ms / 13ms

Data interface RS 232 | RS 422

Operating voltage 24v DC
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(Fig. 12) Experiment results for single
vehicle driving

False

[ correct

Number of Frames

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Accuracy | 100% 93.75% 100% 93.02% 69.23%
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(Fig. 13> Object classification results
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(Table 3) Classification accuracy according to
the type of object

AAEF B3z AR A A
FRAEE 100% 93.02% 97.74%

Laude

(a) Object location of GPS-RTK and esti-
mated object location

Sampling period

(b) location errors

(ag 14) AA x| =8 237t
(Fig. 14)> Estimation results of the Object
location
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(B 4) &Y Ao (29 - cm)
(Table 4) Experiment results

. Distance Angle from
Scenario | -ocation from LS gLs
Err. | Mean | Err. | Mean | Err. | Mean
6.97 2.59 0.23
5.53 221 0.19
1 743 6.91 331 3.00 oL 0.16
7.65 3.90 0.10
6.69 2.29 0.24
6.01 1.97 021
2 593 | 619 | 209| 209 | 019 | 021
6.31 2.11 022
6.03 2.02 0.20
6.75 2.60 022
6.24 2.74 0.07
3 6.63 | 701 | 249 | 277 | 023 | 0.18
7.81 3.28 0.09
7.63 2.74 027
6.97 2.59 0.23
5.53 221 0.19
4 748 6.91 331 3.00 oL 0.16
7.65 3.90 0.10
8.70 3.20 0.05
5 0,08 9.34 327 323 027 0.16

QA 2 WA AdEles A5 olE @
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Al S A SASA AE AT @
o= spobEth Al A4 A% Wyl H
Ue 22 mE guige] Ae e gold &
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g0, £ A% Helo] WAEE el oA
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#4d 4P 53 ZHY ALAE T3 FE5ES +
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<X 5>¢
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(Table 5) Performance evaluation of the
location estimation

S . Location Error
cenario Frror e
50.64
41.22
1 5119 53.37
70.43
78.57
60.65
2 59.16 67.03
65.65
71.10
28.17
53.14
3 43.01 45.06
63.28
37.72
42,01
48.80
4 5296 49.14
52.77
65.64
5 3713 51.39
A7) A%z Bue. 53 43 T 07 SA
Us A5 BEHE AEA G2 A5de 7 AA
& Stz Buste 497k A7 9 <E 6o
AA BR 23ZE 452 B Qoo B
& AHEstA 9 AS EF 4%l A AstEHe
As &5 Atk ¥ o9A & "2 AFSs o=
& BF Ade o 20%9 AT Holed BY
A8 ARA Y A F daneF Aelol 2 Felsh
WA AE B F ok AFR 2ol E AA Y A
3 o AEY oA E JFS WA YA, 13
A9 ARAY A ke 9FE aA v AA
o] 9Fo] BfAHo|olA ol F AHYstr|7} 7tthE
7] wjZolt}, SAIRE A dugFe A
F olf 9AE BE wHHEY gBe] 9 F4
2 AA &7 450l %‘M%% & 4 Ao

[o

2 5"01]/\1«1 AA A2 7'4 EZoA JYs}

olgHlth. shARE #olA 2f A 7-‘111% =

16 OIATSR|=2TY
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(Table 6) Performance evaluation of the
object classification method

Scenari Success rate of the object Classification
cenatio Proposed method Non-filtered method
100 714
1 100 87.5
100 71.4
100 62.5
90 40
90.9 63.6
2 100 62.5
88.9 55.6
100 90
100 70
100 70
3 100 71.8
100 70
100 71.8
90.4 333
4 95.5 22.7
100 11.1
100 0
5 100 222
100 33.3
VI. 28
B =fdAe b dojA 2w oF
ozl A Azdle ol gstel AAE ©A st o
g ERIE QTAZY A¥S FASGD del
A 2R o] FolR S AN2E =2 9o A
Aol 228 Y} AAE 1 Yo ¥
A, ZHE 9 gol&d ugEs A8t g4
@ &AM 9% 2 27 Jug FSHgow,
A olgg Agdte] FAT A BHE BF
sttt dolA 2AUAA g5 2 A4 4
HE Fo 349 AA oA 9 27 ZEE A

Aok =3 golA 270 A Ahell A R st
T A5 EAsksH oA oA 2AHE F
7t2 AAstdA AR A E 2EdeEs =4
Aes TINZ + AL Aol A4dEn & =

o AF Aol M K3 AL AA HolHe F
b AA 9 2ugzo HOS ¥ £ o 29 5
Qe Aolg HTATY. wa o F A2HL T}
3 =2 BAHNME o} Ak glo] FolH 2]
g dxgorR 283 H4d 5 o] o ¥
Aog g J5T Aolg Az
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