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The purpose of this research is to apply the method of using unmanned aerial vehicle (UAV) to monitor the Arctic birds. The utilization of small UAVs, also known as drones, has recently
become a key way of performing ecological monitoring, because they are suitable for obtaining large scale images safely. Accordingly, in this research, we utilized a quadricopter
(Phantom 4 advanced, DJI co.) equipped with a visible light (Red, Green and Blue; RGB) camera (Phantom 4 camera, 1-inch 20MP sensor) and an external thermal camera (FLIR Vue Pro
R, 13mm lens) in order to observe arctic birds inhabiting difficult to observe areas. On 16" and 18" of July 2018, the RGB and thermal shots were taken in Sirius Passet (82°47.6'N
42°13.7W) in Northeast Greenland National Park, and the targets were incubating common ringed plover (Charadrius hiaticula) and a flock of moulting pink—footed geese (Anser
brachyrhynchus) located on the sea. In thermal images, common ringed plover showed high surface temperature, 8.4°C higher than the background temperature, and it enabled us to
detect the camouflaged nest of common ringed plover. Similarly, cold sea water and the surface temperature of pink—footed geese were well contrasted, showing 5°C difference,
therefore it was possible to grasp the exact number of birds. Also, on 4th of August 2018, the nests of black-legged kittiwake (Rissa tridactyla), black guillemot (Cepphus grylle) and
Atlantic puffin (Fratercula arctica) were filmed at the cliffs (Steinflastupet; 78°57.5’N 11°36.4°E) near Ny-Alesund, Svalbard. It was possible to accurately observe these bird communities
with small UAVs, even at the cliffs which were difficult to approach. Like this, monitoring method of deploying small UAV is serviceable in reducing human bias and repetitive operations,
hence we expect more research on the arctic bird with UAVs in the future.

Introduction

1. Thanks to technological advances, small UAVs became commercialized at reasonable price, and connectable with various cameras.
2. Small UAVs are utilized in ecological research because they can obtain high resolution images easily and safely.
3. There are constraints on traditional monitoring due to Arctic topography, glaciers, and characteristics of birds.

P Monitor the Arctic Birds effectively with small UAV equipped with cameras!

Methods and Materials

Study Site Observed Species Methods

W @ Sirius Passet Common ringed plover (Charadrius hiaticula) < Piloted quadricopter equipped with RGB and thermal
i (82°47.6'N 42°13.7’W) Pink-footed goose (Anser brachyrhynchus)  camera to the targets at a speed of 5 m/s: flights at 20m-
height for 5 min, controlled 100m away from common
ringed plover and at 110m-height for 20 min, 500m away
from pink-footed geese

» QOverlapped the images with PhotoScan Pro software
(Agisoft LLC)

Black-legged kittiwake (Rissa tridactyla)
Black guillemot (Cepphus gryile)

(78°57.5N 11°36.4°F) Atlantic puffin (Fratercula arctica)

V¥ RGB and thermal image analysis of common ringed plover and pink—footed geese
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/A Incubating common ringed plover was not seen in the mosaicked RGB image (left, A\ A flock of pink—-footed geese (16 individuals) were shown as grey dots in the
n=5), but the nest location was clearly detected in the mosaicked thermal image (right, mosaicked RGB image (left, n=69), and the exact number could be clearly counted
n=4) due to high surface temperature. also in the mosaicked thermal image (right, n=24) due to higher surface temperature.
| 18.9°C = <1182, 70, 66, 7 pixels of ) 11.9°C % <1868, 960, 572, 83 pixels
. = - surroundings (stream, of surroundings (ocean,
5 16.3°C vegetation, rock) and 5 O % sea ice, land) and pink-
£ common ringed plover £, 03¢ footed geese were
: = were selected respectively, = | 1;3?(3 selected respectively, and
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<] Stereoscopic images were obtained through point cloud modeling of 291 RGB
images. Through this cliff model, the nest location of observed species could be
elaborately shown in three—dimensional space, and the breeding status were
identified. The nests of black-legged kittiwake were gathered near the top of cliff,
black guillemots were in the middle, and Atlantic puffins were at the bottom.

Discussion

Small UAV combined with RGB and thermal camera may serve a complementary role to traditional ground monitoring. Via high resolution thermal image, the well
camouflaged nest of common ringed plover was detected, and the exact number of pink-footed geese on the sea was counted. First shooting and later analyzing
method ensures safety and reduces mistakes that happen in the field.

This research is funded by “Basic research for behavioral ecology in Sirius Passet, North Greenland (PE18370)’ Korea Polar Research Institute.
\ Also, this has been conducted under permissions from the Greenland government (permission no. C-18-4-09). All applicable international, national, and/or institutional guidelines for the care and use of animals were followed., /




&9 FAYFE BEF 2T 2F 2UEY e 2@ A7

Y

rJ

w0, o) 913

Agthsha A, FAQT e FA YRR AT R

= 4% F2A3F7](UAV,; unmanned aerial vehicle)& ©
Aol Aot 28 UAVE &8st AystHA B3t <
o = Sh4 mUHEY WAo® Zga Qv mepA] B AFAE &
o2 #zs7] oy o MAsE 55 Z=Fd JHAFd 999 sid gl (Phantom 4 camera,
1-inch 20MP sensor)®t |34 7HH2HEFLIR Vue Pro R, 13mm lens)7} Z2e ] =2 F € (Phantom
4 advanced, DJI co)& HIAA ARS I5% §F E48%h 20189 7€ 16¥9 % 18Ydl= H& 21
das FPT A Agl$-2 FA(Sirius Passet; 82°47.6N 42°13.7W) Aol E& F S FHA| 7
w5 W A} ( Charadrius hiaticula)®t vwrtholl A zl 2o T 32718 7| (Anser brachyrhynchus) $¢ 5%
S 7MAEA T ded AhvEtR 295t 3 AR A =2 AaE 259 AW %E7F 84°C
o] ZolE Ho & AH AZAmulEdA] THAE HAT & Ao A7t dge Edv] e
ol AW L% 5°C ginjyo] Ags MAFE ot & AJTh 28 2018 89 4ol A
WEXMﬂ]QQ€WwN%m®?E?@ﬁ@@ﬂ%mmﬁmWlep%4mﬂﬁHﬂﬂ%AWE}
2l 7] (Rissa tridactyla), 8% A ¥e}n) & 7| (Cepphus grylle), 2T} 9 8] (Fratercula arctica)® S A
S 7HA R iR Zdsknh J2ekr] ofe R sibE oA E 4AY UAVE o] &38to] AUsHA
Z5F 39 54 #Fo] et oY A8 UAVE &&3 Ay e x4 Az ¢
A RUEYg 7y Has A9 AL QlEer e AiE A& F 9o doE U5 B
[e)

o B
27 ZUEHA 282 F S Ao Vud.

ol

golg 2
o 4§}
) ok 3
_?_

> 01;0
&

o Hj
2l O

rO X o i
)
o, oftt
(o)

o

WAl A 2 E-mail: wonyounglee@kopri.re.kr



	슬라이드 번호 1

