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Research on the Application of Infrared UAVs in Monitoring Population Dynamics and Behavior of Spotted Seal ( Phoca
largha)
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Abstract; The spotted seal ( Phoca largha) is a Class 1 nationally protected wildlife species in China, its nocturnal activities
including pup-rearing, resting, hauling out, and entering the water, are essential for understanding its ecological requirements and
evaluating population health. However, conventional approaches often suffer from substantial observational gaps in night, limiting
the precision of conservation management. In this study, systematic nighttime aerial surveys were conducted within selected typical
areas and periods at the Dalian Spotted Seal National Nature Reserve using a multi-rotor UAV equipped with a high
spatiotemporal-resolution infrared thermal imaging systems. The approach successfully enabled clear identification of individual
spotted seals under low-light conditions, and yielded data on population distribution, abundance, and behavioral patterns.
Compared with traditional daytime observation,the detection rate of individual spotted seals at night was significantly improved,
demonstrating the considerable potential of infrared UAVs technology in monitoring the population dynamics and behaviors of
spotted seals. Additionally, experiments with an intelligent infrared drones nest verified the feasibility of constructing a 24-hour
remote-controlled monitoring system.
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Fig.1 The principle of thermal

imaging technology
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Table 1 Habitat characteristics of habit island
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Fig.2 Reserve spatial distribution of the spotted seal
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(Phoca largha) and their habitat environments

3

ANTANEEENE

Fig.3 Infrared unmanned aerial vehicle and

intelligent drone nest
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Table 2 Optical camera and thermal imaging camera parameters
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Fig. 4 Image comparison

2.2 RBFMBHERFTL

ARSCXTBEMERIAE A B F0 B 1 e A A8
TEIE B, TR T — WA i Bowlm 4550w
5 00 1A %) T R 5 o B ) 074 A R A AR B 25 5
A By FP R TE 02:00—05:00 H B E 1G4 i
B I 16455 W 2 A (] HiT 3 (16:00—22:00) 2 BLHE K
sk, RN Sh A AR R 25 5 0T RE 5 BREVE 54 11 B
T R Mk B S AR A A O B[R] B
BT W], i8] K 28 2 %6 WA A 55 Fh BEAT M P A B
SO, A K FPRE R AR R R 3 R T (B KR
FIR = 42%) , 1R85 B0 59 0 (8] b 5 IR B8 A=
T 25T 5C ;B I3 P 00 B SR AL 7E 1 1) A 3
Ko fHAE R BT BE(16:00.,04:00) H 38 X4 % 50,
A BE 5 B ] AR T A G
2.3 MEHNMBEEHERERBR

X HGIE 3 4F (2023—2025 4F) W45 5 A B



M VR LA TE AHLTE BE I AR A 3 25 R AT o 0 e i R BIF 5

119

5B BB ERMENN SIS 2ER
B3 B B e R ARE AT AR E M EIIET A &
WA 5 B AT AEL 1) o B Be DA 3 Ak 1) 4 v % A8 T fig
50 VR W LIS 5 i e 2 v R ) N B 7 W )
B i) IS G = N Rl R Ao S EN 3 )
B TE 2025 4F FRRGA B —F0 (3R 3) . 2025 4, A
5 B e (R IR K, %5 2024 4E 8K 104, 9%, PR

1E 05:00; B & He mE K 2024 1K 62. 7% , [A) R
PEHTE 05:00, T 3 4K, B & FEfe @ Mk,
BARMEAR L T A B A B7E 2025 4F 248 K 5
K, H w1 OO B &y, WoR 1R i 43 b
e I R N = I TR R I R = S
T RRAE A0 3R Bl B Tl S R S A T
Yoo 3 FMMEERXF LWL 3R 3~ 5,

®3 2025 FHBHEREBR

Table 3 Extreme values of population size in 2025
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Table 4 Comparison of the periods of the lowest
population size occurred from 2023 to 2025
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Table 5 Comparison of the periods of the highest
population size occurred from 2023 to 2025
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