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Development of innovative approaches to estimate density of Sika deer using
camera traps and UAVs
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The objective of this study is_to establish accurate and cost-effective
approaches to estimate population size or density of Sika deer using camera traps and UVAs. For the
former, we performed 3-D modeling on antler of male Sika deer and recognize the individuals to apply

capture-recapture model. For the latter, we flew a UVAs in a forest in Gumma prefecture to test
whether animals are recognizable from the air. The results showed that both methods are potential to

estimate the density of Sika deer, although several constrains should be solved. In particular, a
combination of individual recognition by camera traps by 3-D modeling and capture-recapture model
are an efficient approach to estimate Sika deer"s density.



CR

CR

CR

Cervus nippon

(Takatsuki 2009)

GPS

N-mixture

Joseph

3
N-mixture
Royle 2004
et al. 2009
@D 3
)
@
3
3
50
(
1) ~ -
s ) i
(21 g
) 37 (),
1
3 Bushnell
Trophy Cam



SurveyFromPhoto
(SFP64)
3
3
( ) 1,000
1,000
(
1,000
)
500
(500 x
1 )
500
R (R Deveopment
Core Team 2014) MASS Ida
N
1,000
500
500

N 20, 50, 100, 200, 500
4

2014 10 2016 9

30

30 2 16
3-5
3
@
2017 2018
DJI
PHANTOM3 Advanced
16m/s 23
15
8
( 25  km?)
50m, 100m,
200m 14km/h
2017
2018 10
@
4
3
500
10%
4
500
3
CR
3 3
3

SurveyFromPhoto (SFP64)
10
4

10 4



( )
3
R
3
3
Jacobson et
al. (1997)
CR
« ) 1
3
3
@
50m

86% 100m  25% 200m 12%

50m

Jacobson, H.A., Kroll, J.C., Browning,
R.W., Koerth, B.H. & Conway, M_H. 1997.
Infrared-triggered cameras for
censusing white-tailed deer. Wildlife
Society 25: 557-562.

Joseph, L.N., Elkin, C., Martin, T.G.

& Possingham, H.P. (2009) Modeling
abundance using N- mixture models:

the importance of considering
ecological mechanisms. Ecological
applications, 19, 631-642.

Royle, J.A. (2004) N- mixture models
for estimating population size from
spatially replicated counts.

Biometrics, 60, 108-115.

Takatsuki, S. (2009) Effects of sika
deer on vegetation in Japan: a review.

Biological Conservation, 142,

1922-1929.

1
Nakashima, Y., Fukasawa, K. & Samejima,
H. 2018. Estimating animal density
without individual recognition using
information derivable exclusively
from camera traps. Journal of Applied
Ecology, 55 (2):735-744.

10

65 (2018 3 )



( ) 65
(2018 3 )
a ( ) 65
(2018 3 )
C )
65 (2018 3
)
( ) 65
(2018 3 )
3
2017
(2017 9 )
C )
64 (2017 3
)
( )
2016 (2016 9 )
(
) 2016
(2016 9 )
( )
63 (2016 3 )

http://hp.brs.nihon-u.ac.jp/~dobutsu/
@
NAKASHIMA, Yoshihiro

80722420

@
TAKAYANAGI, Atsushi

70216795

28

SAMEJIMA, Hiromitsu

80594192

ISE, Takeshi

00518318



