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Abstract Recently, traffic accidents caused by fallen objects on the road have continued to occur, so it
is necessary to prepare measures to reduce property damage and casualties caused by accidents. A large
number of fallen objects occur every year, becoming a cause of traffic accidents, such as vehicle
collisions. Disposal costs increase because of cumulative neglect and the difficulty in identifying and
taking quick action. On the other hand, it is currently difficult to secure sufficient budget and human
resources for road management. A method for identifying fallen objects on the road surface was
developed using an image sensor and a LiDAR sensor. Road data was acquired day and night using image
sensors and LiDAR. Fallen objects were identified, and the results were analyzed. In the case of the
image sensor, fallen objects could be identified in the acquired images during the day and night. The
LiDAR sensor could also identify fallen objects but had limitations in that data could not be acquired
when the density of point cloud data was low or the road surface was wet. In addition, from the data
acquisition results using the image sensor, it was possible to distinguish whether the road surface sign
was damaged and whether there were cracks. In the future, if the location of roads requiring
maintenance can be extracted along with images through linking with GNSS sensors, it will be used to
manage fallen objects on the road.
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Fig. 1. Road Status in Korea

A9 E2o| Hele A4S =90} B, 2
AbAe- Sk 2 SOl e A 7 5 oke] S8t
H =9 A 5 $EHA fARS0 e Ade
2 QAjEigic Jet A2 ARFA, AR, 5
AR 5 RS LESTY B 44 49 14S
8ot AntE OAY ERUAAY 75 S0
3 FEoH wsteta glov, £2 g
D%ttt A8 AAESE dol AHS ¥
e
313 SIEH7-9).

E2o] detBe 4] 294 o, A
HeElgol A% F7HP He RA8a WA H
2 3780t 47 gl vdR B9 A S5

HE WSALE o1 o 1o, ot ERl

o
A

o}z S

9l
=

RiA

5
1o
N
i)

5 obte Slat H37el Helz wst
=

7

-

=
[}

-

e

qul

113

Detection and Ranging) AAE &-83to] T2 ]9
SJoleS Aok A+E Yok Fig. 2= 975
E5E YERd

| Study Plan |

|

| Selection of study area |

|

| Data Acquisition Using Image & LiDAR Sensor |

|

| Data Analysis |

|

| Proposal of Road Waste Detection Method |

Fig. 2. Study Flow
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Fig. 3. Image Sonsor

Table 1. Specification of Image Sensor

Item Description
Processor GP2
Resolution 27MP

Video 5.3K60, 4K120

Screen Ratio 16:9 / 43 / 87
Weight 154¢g
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Table 2. Specification of Low Cost Sensor He /L-]zqg]_o:]r,]_
Item Description olulA] Hloleli F7+ 9 ozko & FR3te] 531
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90m @ 10% reflectivity 0‘31 4 ‘éxl'%k—f] Eﬂi)‘]-
: - B8 HS99 Fig. 62 olulx] AMZ HSH Hole]
Detection range 130m @ 20% reflectivity = Q—E]—LHE]-
260m @ 80% reflectivity = =
Screen Ratio 16:9 / 43 / 87
Minimum Distance 0.05m
FOV 70.4°
Precision 16(@ 20m) < 2cm

16(@ 0.2~1m) < 3cm
Scan Speed 100,000points/sec

Table 3. Specification of MMS

Item Description
Detection range 80m @ 80% reflectivity
Image Resolution 30 MP

Minimum Distance 0.6m
FOV 360°
Precision 2.5mm @ 30m
Scan Speed 960,000points/sec

Fig. 6. Image Sensor Data
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Fig. 5. MMS
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Fig. 7. Low Cost LiDAR Data

Fig. 9. Fallen Objects Classification using MMS
Data

Fig. 10. Data Missing Due to Rain
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Fig. 12. Crank in Road
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