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Fig.1 Locations of the Study Area (RedPoint)
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Fig.2 Uav Aerial Image of Penguin Island. (a) January 19", 2017; (b) January 24", 2018; (c) December 15", 2019
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Fig.3 Data Processing Flow Chart

3 &R 540

3.1 SRR S RS HIRAER

PAEERIRT TR, 38 DAL Ai R 22 RO RS AR 70 #1145 RAT 0 5 S0 R R K idE 28T
AT F B TE AHUTHA 52 08 B0 (0 70 e vt 18 DL B v s 7 A R AR Bt , P 8 ik
BE S HEEZ RERE D HILR NI T EZaRINIR R 2HCE A AR A S BA ARG
BRSSO ARFIE S (SR 201 1 TR (e A R R 2k 25 173K — JUATHRRAE, 1
Iy ST ARG B R RIIAEE o BLAh, o0 10 T B RS B R i oo b+
FIsAG T RI S H , mROBCR RS B . R, ASTHESAAR 2 BN B T UG 1
A, XECEE AT R RIGER, mEAR. AHEQ. @FY], I Cannyid GAa il 5k 5
JEAAES 253 B [ ) SE AT 17 T4 70 N JR) — X Ry, A5 B AN R 9 3 SE n 52 4611
HAEH LR 2GS @FRM], JEABA #7e B NSRBI RIG T th et & it
LT, AR T EREAEEOTHRIR IR, 2GR, B SRR SIEHN, E0G
EFEZSEMIIR, R TR LR L. 2 R FIRPEREA B R T



Kl 4 Fie Canny Rl T 2 RUBE 73 B 45 SRR L
Fig.4 Comparison of Multi-scale Segmentation Results Before and After Fusion of Canny Detection
Algorithm
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Fig.5 MAPPPD’s Bayesian Model Simulates a Yearly Variation of Penguin Populations in the Study Area. This
Chart comes from http://www.penguinmap.com/mapppd
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Fig.6 The Extraction Results of Penguin Shadow Pixels (Red Pixels). a) January 19", 2017; b) January 24™,
2018; c) December 15", 2019. The Yellow Box is the Sample Area for Accuracy Evaluation
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Fig.7 Results of Local Penguin Shadow Pixel Extraction. d) January 19", 2017; e) January 24", 2018; f) December
15", 2019
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Abstract: Penguins are representative organisms in Antarctica. Monitoring the population and
distribution of penguins is of great significance to the study of environmental changes in
Antarctica.In the past studies, due to the limitation of medium-high resolution images, the
accuracy of penguin recognition is difficult to be further improvedandthe existing time series
analysis of penguin distribution and population is based onindirect identification method. The
Penguin Island in East Antarctica was selected as the study area where the Chinese Antarctic
Scientific Research Team used remote sensing UAV to make aerial observations in January 2017,
January 2018 and December 2019, and obtained centimeter-level resolution images.Based on
object-oriented classification, the shadow pixels of penguins in 3 images were extracted, the
penguin habitats were marked, and the penguin population was calculated. The overall accuracy is
91%.The experimental results showed the dynamic changes of penguin population of which the
distribution of penguin habitat was relatively fixed, but the number of penguins fluctuated with
1,068 pairs, 1,003 pairs and 1,081 pairs in 3 images respectively.

Keywords: penguin; unmanned aerial vehicle (UAV); high resolution image; object oriented,;
Antarctica
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