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Abstract

The precision apiculture based on ubiquitous sensor net work technology is
a system that can collect the within-hive environment controlled by honey
bees. After analyzed the elements of within—hive environmental factors
necessary for the beekeeping and selected appropriate sensors, we developed a
sensor board which is installed inside the beehive through this sensor and
collects the signal data of growth environment. The Signal data collected
from various sensor boards in each beehives 1is transmitted to the
communication board through a wireless communication network capable of 1:
N communication. The communication board converts the collected data into a
data table optimized for DB storage and transmits it to the server through
the TCP / IP communication protocol. The server stores the transferred data
in the DB and provides a web server based user interface for processing the
DB access request of users. By connecting to the bee—portal site, the user
can monitor the within-hive environment with personal computer or
smart-phone.

However, sensor board or communication board may fail due to various
reasons such as rain, wind, lightning, insect or animal attack. For this reason,
data transfer from the communication board to the server fails. And some
data can be lost. To solve the problem of data loss, we applied several
interpolation methods to the data loss. We have simulated interpolation of
data loss in the most interpolated way. As a result, interpolation of data loss
1s completed. Furthermore, we apply this result to a real-time bee monitoring

system and apply it to interpolate data loss.
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Fig. 9. Beekeeping Monitoring System Model
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Fig. 16. Processed Panel Material(Left), Assembled Sensor Board Panel(Right)
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Table 2 Table Specification

Num | Table name Explanation
1 tb_sensing_data Accumulation of monitoring value of sensor
2 tb_sensing_hive Beehive ID code management
3 th_sensong_sensor Sensor ID code management
4 tb_sensing_site Bee Farm ID code management

7)
W th_sensing_hive Ho]ES HWEololtizE ¥ HFHAS 55 o}
tb_sensing_sensor Ho]E-2 MM FHFE 5= &Y, th_sensong_site El©]
£ deFotolvzme 9 FeAEAS 55 dEsta "HeolEd M Ve

5 Table 3%-E Table 674 YEFY )

Table 3 Table of th_sensing_data

Table name : tb_sensing_data

Num | column name Explanation Type
1 id Data accumulation order bigint(20)
2 sensor_date Data accumulation date and time datetime
3 site_id Bee Farm ID code char(4)
4 hive_id Beehive ID code char(4)
5 sensor_id Sensor ID code int(11)
6 sensor_data Data value double
7 probee_id Wireless communication equipment ID | char(4)

Table 4 Table of tb_sensing_hive

Table name : tb_sensing_hive
Num | column name Explanation Type
1 hive_id Beehive ID code char(4)
2 site_id Bee Farm ID code char(4)
3 probee_id Wireless communication equipment ID | char(4)
4 hive_name Name of beehive varchar(50)
5 hive_used Whether to use beehive char(1)
6 | hive_order The sort order of beehive int(11)
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Table 5 Table of tb_sensing_sensor

Table name : tb_sensing_sensor
Num | column name Explanation Type
1 | sensor_id Sensor ID char(4)
2 sensor_name Name of sensor varchar(50)

Table 6 Table of tb_sensing_site

Table name : tb_sensing_site

Num | column name Explanation Type
1 site_id Bee Farm ID code char(4)
2 site_name Name of Bee Farm char(4)
3 site_period Data transfer cycle int(11)
4 site_plustm Data accumulation cycle int(11)
5 site_used Whether to use Bee Farm char(1)
6 site_order The sort order of Bee Farm | int(11)
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Table 7 Original Data Table

0 1 2 3 4
x(time) 00:00 00:15 00:30 00:45 01:00
y(temperature) | 36.10°C 36.00°C 35.97°C 35.90°C 35.90°C
5 6 7 8
z(time) 01:15 01:30 01:45 02:00
y(temperature) | 35.90°C 35.89°C 35.90°C 35.80°C
2017.08.07 - 2017.08.08
36.15
36.1
3605 \
35 \b\\
35.95
359 g
3585
35.8 »
35.75
00 B4 028 043 @57 12 126 1400 155 209
Fig. 29. Data Loss
Table 8. Data Loss Table
0 1 2 3 4
z(time) 00:00 00:15 00:30 01:00
y(temperature) | 36.10°C 36.00°C 35.97°C 35.90°C
5 6 7 8
z(time) 01:15 01:30 02:00
y(temperature) | 35.90°C 35.89°C 35.80°C
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Lagrange interpolation data
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