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Establishment of Traffic Information Image Collection System
Using Drones

ABSTRACT

This study considers various equipment used for collecting traffic information, analyzes that equipment in accordance with the
operation states and problems, the suggests a process of traffic information collection using drones to reduce the problems and errors
of existing methods. In this field investigation study using drones, the results were analyzed by altitude, angle, and direction. We
suggested a standard for drone filming-based traffic information collection. Pros and cons were presented through comparison and
review of the existing traffic information collection method and traffic information collection method using drones. Drones can be used
to collect various traffic information from the air, more extensively than is possible with existing traffic information collection points,
and provide traffic information to users proactively, responding to various accidents and disasters. It is believed that it will be possible
to contribute to achieving accurate traffic volume investigation by supplementing the traffic information collected by fixed equipment,
including changes and enlargement of collecting points as needed.
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Table 1. Method of Investigation by Manpower

Div Investigation by Manpower | Investigation by Filming
Make Accurate
.. M t of
. Qualities are Influenced by .easyremen. °
Quality Investicator’s Sincert Investigation Period, Car
& ty Model and Volume of
Traffic
Impossible to Remeasure Possible to Verify
Verification | volume of Traffic Passing Anytime Through
Through in Real Time Repeated Play
Lack of Evidence When .
} Possible to Suggest
. Comparing Volume of . .
Basis Obvious Basis Through
Traffic Measured by Other .
Filmed Screen
Agency
Form of Materials are Save Data File about
Form Number - Insufficient to Traffic Flow on
Grasp Traffic Condition Monitoring Station.
Compute Stop Speed of
Speed Partially Possible for Passing| Arterial Link Sections-
P Speed Possible to Measure
Average Speed
Need Large Scale of Need Indoor Measuring
Personnel Investigation Personnel. - Personnel Only. -
Coefficient of Day is Requires 3 to 4 Days
Possible Coefficient Period

404 Journal of the Korean Society of Civil Engineers

FHAA Aol ARk A

vk v, S5 QPN 9] 715l RIzek gRks e dAlRe]

ek AR A Aeee] e F
Qg ik W, 35 QVH 5o S 22 W, Zivle] Tl
= A by 280 Faksl falel] izl oA N}
Bl Qg Aok BAVgHIsle] A FEo] wyshe

o=
oft

2 0I5t REGAED STHmE
sol(H)sh Afazol(hyol ket

15+ 2340l Qlo] Tl Aafzol7} vas
= AP} ol WAT oleld 0k Folv] Sl WEow
Hog Ao 2 e, zhen, Wk B9 ol AekiAle]
©AH%E FolaA) sgieh S0 ol5a} AAelE H1s}
Fig. 25} o] S43iic

AN Aejsle] o) Folaat wS Yefsle] Hale] egm
=8 sk siick et Al ol Qapgo] Hopn
= S gogaee] A4e ws Zasich tep Al Aake
o} zhez oflo] she 3 Hejet o] Asle] Hspy 2w
FAshEN Hefehe ol TbE B eI, B Aol

Table 29] 9A}8-S Fasle] =& FJuws AT

of Traffic Inf
-
[ Altitude Setting for the w
Drone Shooti
-

N Drone Shooting ]
Reset the Shooting ‘ -

Altitude and Bisect ‘ Run the Video Detection ]
| SN Program

NO = VES
| Traffic Information Data Extract ]

[ Determine the Collection Site J

Fig. 2. Flowchart of Drone Shot Experiment



Table 2. Actual Distance and Error Distance by Height of

Camera
Height of | Detection | Actual Error Error | Detection
Camera Line Distance | Distance | Rate Speed
™M) Distance (L1) (LI-L1) | (%) (Km)
5.25 9 7.3 1.7 23.5 99
7.5 5 43 0.7 154 92
9.1 9 8.0 1.0 123 90
12 5 4.6 0.4 9.1 87
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Table 3. Experimental Condition of Aerial Shot

Div Experimental Condition
®25m, 50 m, 80 m, 150 m

® According to Regulations in Regard to Ultra-light

hooti - .
ilct)iontllgeg Flying Device,
® Regulation Observance of Flight Restriction more than
150 m Altitude

® Directly Under Side 90 Degree, Front Side 90 Degree,
Back Side 90 Degree, Left Side 90 Degree

Shooting |® Right Side 90 Degree, Front Left-Right Diagonal 45
Angle Degree, Front Right-Left Diagonal 45 degree

® Back Left-Right Diagonal 45 Degree, Back Right-Left
Diagonal 45 Degree

® Directly Under Side, Front, Backside, Left Side, Right
Shooting | Side

Direction |® Front Left-Right Diagonal, Front Right-Left Diagonal
® Back Left-Right Diagonal, Back Right-Left Diagonal

Weather

Condition ® Clear, Wind Velocity (2~5 m/sec)

Table 4. Technical Specifications of Camera Drone

Div Values
Sensor 1/2.3* CMOS Effective pixels 12.4 M
Lens FOV 94°20 mm 2.8
Shutter speed 1/8000 S
Maximum Image Size 4000*3000
Image File Type JPEG.DNG (RAW)
Video File Type MP4, MOV
Supported SD Card Micro SD
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Table 5. Experimental Results of Aerial Shot

. .. Vehicle Overlapping Vehicle Occlusion Two-Wheeled Vehicle
Experimental Condition .
Phenomenon Phenomenon Detection or not

Angle of Shot Directly Under 90° O O O
Altitude of 30 m

Angle of Shot Directly Under 45° X X O

Angle of Shot Directly Under 90° O O X
Altitude of 50 m

Angle of Shot Directly Under 45° O O X

Angle of Shot Directly Under 90° O O X
Altitude of 80 m

Angle of Shot Directly Under 45° X X X

Angle of Shot Directly Under 90° O O X
Altitude of 100 m

Angle of Shot Directly Under 45° X X X

Altitude of 30 m Image

Fig. 3. Experimental Results of Drone Shooting by Altitude

Table 6. Comparison Result for Investigation Method of Traffic Volume

. Drone Filming
Div Manpower Survey Method Method Note
Number of Manpower Input on 1 Person/ 1 Point /

1 Person/ 1 Point/ One-Way By Standard of Intersection

Investigation Point Multi-Direction

Coefficient Work of Traffic Volume Manpower Coefficient Work Using Program -

Data Input & Video Editing Yes No -
Installation or not on Filming Equipment Yes No -
Average Set-Up Time Per Place 1 Day 5 Minutes Investigation Standard of 1 Hour-Traffic Volume

Possibility of Simultaneous Investigation

Between Side-Street and Around Road Impossible Possible Needed Manpower Input When Adding Site

Table 7. Results of Pro and Con Comparison for Investigation Method of Traffic Volume

Div Manpower Survey Method Drone Filming Method

® Investigation Cost is Relatively Low

® Possible to Investigate Simultaneously Volume of Traffic in
Surrounding Street such as Intersection and Junction Using a
Drone

® Automatic Coefficient Using Detection Program

® No Influence of Weather Conditions at Time of Survey

St h . .
rengt ® Almost no Data Error for Classification of Car

® [ncreased Time and Cost According to Installation and Demolition at
Filming Equipment Investigation Point for Filming

Weakness |® Constraint of Space When Installing Filming Equipment

® Possible Error Occurrence Error Because Coefficient Works are
Counted Manually

® 25 Minutes of Restricted Investigation Time for One Flight
Because of Battery Capacity Problems of Drone

® Impossible to Investigate in Bad Weather

® Possible Occurrence of Data Error for Classification of Car
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