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Abstract

In this research, we carried out a basic experiment to calculate the size of an underwater object using

a small underwater drone. The experiment tried to

estimate the size of the object by comparing the

distortion and scale according to the distance between the camera and the underwater object using an
underwater drone that can be used in the field. The results obtained in this study are summarized as
follows. (1) Small underwater drones are more difficult to operating than ROVs in real waters, but they
can be used as a tool to easily get a lot of videos from different angles on shallow coasts. It was
confirmed. (2) In an experiment to compare the distortion according to the distance of the camera and
the scale, it was confirmed that the distortion occurred in the atmosphere but the phenomenon was not
displayed in water. (3) In the indoor watertank experiment, it was found that the distance between the
camera and the subject and the size of the subject do not have a linear relationship but an exponential
function relationship. Finally, the technology to be developed in this research is to monitor future coastal
underwater structures, observe underwater aquatic products, measure the condition of underwater structures
(scouring, subsidence, destruction), destruction rate, etc. It is considered that it can be actively used for

risk assessment,

reinforcement.
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[Fig. 1] Conceptual diagram of marine monitoring
using small underwater drones proposed
in this study.
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<Table 1> Specifications of smalll underwater Drone

o|gst =&

Aol 27| FFol| ot A7

Components Division Contents Components Division Contents
Dimensions(mm) 432x270x114 Dimensions 278H*333Lx220W
Weight <32 kg Weight - 1.3 kg
Drone Buoy Max. operation time 6hour
e Buoyancy -10~ 10 g & Winder Battery 35 Wh(3050 mAh)
F = -“i Operating 10~ 45°C "’”'T\W WiFi distance 100 m
- Gowmmmy = lemperature R Tether weight 13 g/m
—— Max. cruise speed 4 kn(2 m/s) Tether breaking
100 KG(980 N)
67.71 Wh strength
Battery (6100 mAh) Waterproof level P67
CMOS 1/2.3 inch IMU(Inertia 3 axis gyro,
Measurement Unit) accelerometer,
Lens F2.8 Sensor compass
+/-
Focus distance From 70 mm Depth sensor / l,m
Camera Temperature sensor +/- 2°C
IS?:()ril;lge 100~3200 Controller  QOperating frequency 2.4 ~ 2.485 GHz
(Field of View) 95° o
: - Transmitting distance <10 m
Picture/Video type JPEG/MP4 ——
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[Fig. 2] Field survey location using small underwater
drone in this study.
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[Fig. 3] Driving a small underwater drone at St.B
and St.C.
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(a) Definition of focal length

(c) Underwater shooting

[Fig. 4] Definition of focal length and shooting
scenes in the atmospheric and underwater
experiments.
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[Fig. 5] Scenes shot using a small underwater
drone in real sea areas.
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[Fig. 6] Correction of distortion rate of objects according to distance in the atmospheric experiment. The top

is before correction and the bottom is after correction
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[Fig. 7] Size change according to the distance of underwater objects in the underwater experiment.
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camera of a small underwater drone.
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