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The purpose of this study is to realize a scale for shorebirds that can be installed in a nest box to
study the feeding behavior of seabirds such as albatrosses. For this purpose, a prototype of the
proposed sensor structure was fabricated, and its characteristics were evaluated by measuring its
response when a force equivalent to body weight was applied.

The specifications of the scale were determined using a long-eared bulbul as the measurement
target. Considering that the maximum weight of a brown-headed cowbird is about 600 g and that
fallen leaves and mud accumulate in the nest box, we defined the specific measurement range
requirements as about 1.5 kg and resolution as less than 10 g. The maximum weight of a brown-
headed cowbird is about 600 g. The maximum weight of a brown-headed cowbird is about 1.5 kg,
and the resolution is less than 10 g. The dimensions of the nest box were assumed to be 50 cm x
30 cm x 30 cm, and it was assumed that the nest box would be buried in the ground during the
experiment. We also aimed to create a device that can accurately measure weight change at a
sampling rate of about once every 10 minutes for up to six months, assuming that the period from
birth to departure from the nest is recorded by the biologging system.

The force plate was designed with a separate sensor element and mechanical spring structure.
Because the spring structure and sensor elements are independent of each other, the
arrangement of the spring structure and spring constant can be adjusted, and specifications such
as scale shape, force range, and resolution can be easily changed. The bottom and top of the
force plate are made of acrylic, the reinforcement is made of aluminum, and the spring and column
are made of stainless steel. The springs are spiral springs to ensure sufficient strength and to
reduce the spring constant and area of the spring. Because the measurement environment is
underground with high humidity, it is necessary to use a sensor with excellent environmental
resistance. For this reason, an eddy-current displacement sensor with excellent environmental
resistance was used.

To estimate the characteristics of the scales, the relationship between the force applied and the
sensor output was evaluated. When the applied force was less than 20 N, a proportional
relationship between the applied force and the sensor output was established. The sensor output
when no force was applied to the scale was measured to obtain the noise level, and the resolution
was evaluated.
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Development of a nest box scale for observing seabird breeding.

1. HIREBRFROBE

AHEDEHMIE, FHRORVEEBREDHRETEEARS-ODEBODHRBEARELEFF)ADKENEZERTIETHD. £
D=H12, RET DI EEFHAEL, AREICHETIHEMMUEOREEZET AL Z 08 EEETMmUT-.
AAIXFFRYEHARRELAEHOEHEERELE. EFRJIXEKT600 g FRELLY, BEODITELEDRGENEETS
CEEERETDHE, BN RAEOERERELT 15 kg BETHOOMBEELLT 10 g LTFEESEL-. THEEFBOTRELTIE,
50 cm x 30 cm x 30 cm FEEZHE LUEERFICIE P TIBOHAEFAELZ. SLICEFRUARELTHLEIBETOHME/ A
AOXUHT VR TLTERFETAEEEEL, BATEER, Yoo FL—reLTI0 921 BREETHEEI(AELRLEAITE
BT INAREBIELT-.

TA—RTL—rDERELT, o RFEEBNIERBEEEZ D T THRHALE:. (EhBEEEVFRFNETNEFNRIL TS0,
FREEDEELIERERDABRNATRETHY, KEHOBROALUY, DRBRELREDEBERZICERTLENTED. 74
—RATL—rDERBERRIET VUL, BRMIETILEZILA, (FREEFFRATULVATEELE:. (FRIF+HLEEEREEL, 58
M OIERDIEREHREERE/NST ORISR ERELE:. STABEIESEELGMD THD -0, MBEEIZEL-t
UHERAWAKLELHD. D=8, MREEICENRRERRXDEM L YEFERAL-.

HELE-AREHOEMEERBLS-O, MA=ALE S HAOBRESFHEL=. MAT=AN 20N LTDESE, MAF-AEEHH
ADLBIREFEABYII>TULN =, Fi=, BREFHICAZMATOEWNEEZDEU Y HAZALT/AXLRIILERD, HEREZET@L
T3E8R, JAXLARIE 1.1 mV THREREIL 4.2 ¢ THHENHERSINT-.
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The purpose of this study is to realize a scale for shorebirds that can be installed in a nest box to study the feeding behavior of
seabirds such as albatrosses. For this purpose, a prototype of the proposed sensor structure was fabricated, and its characteristics
were evaluated by measuring its response when a force equivalent to body weight was applied.

The specifications of the scale were determined using a long—eared bulbul as the measurement target. Considering that the maximum
weight of a brown—headed cowbird is about 600 g and that fallen leaves and mud accumulate in the nest box, we defined the specific
measurement range requirements as about 1.5 kg and resolution as less than 10 g. The maximum weight of a brown—headed cowbird
is about 600 g. The maximum weight of a brown—headed cowbird is about 1.5 kg, and the resolution is less than 10 g. The dimensions
of the nest box were assumed to be 50 cm x 30 cm x 30 cm, and it was assumed that the nest box would be buried in the ground
during the experiment. We also aimed to create a device that can accurately measure weight change at a sampling rate of about once
every 10 minutes for up to six months, assuming that the period from birth to departure from the nest is recorded by the biologging
system.

The force plate was designed with a separate sensor element and mechanical spring structure. Because the spring structure and
sensor elements are independent of each other, the arrangement of the spring structure and spring constant can be adjusted, and
specifications such as scale shape, force range, and resolution can be easily changed. The bottom and top of the force plate are made
of acrylic, the reinforcement is made of aluminum, and the spring and column are made of stainless steel. The springs are spiral
springs to ensure sufficient strength and to reduce the spring constant and area of the spring. Because the measurement
environment is underground with high humidity, it is necessary to use a sensor with excellent environmental resistance. For this
reason, an eddy—current displacement sensor with excellent environmental resistance was used.

To estimate the characteristics of the scales, the relationship between the force applied and the sensor output was evaluated. When
the applied force was less than 20 N, a proportional relationship between the applied force and the sensor output was established.
The sensor output when no force was applied to the scale was measured to obtain the noise level, and the resolution was evaluated.
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