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Implementation a of data repeating system using solar charging and
develop algorithm for data repeating in the pasture
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Abstract In the paper, we propose a data transmission repeating system that allows data transmission for the effective
supervision of cows grazing in the pasture. It is normal practice to divide the pasture into different areas for the
purpose of distributing the grazing. However, this makes it difficult to supply electrical power and transmit data,
because some of the pastures are far away from the office used for collecting data. To solve this problem, we
developed a repeating system that can allow data transmission in the pasture using a solar charging system that
consists of a 60W solar panel, 12V/100A battery and 6A solar controller for the power supply and a data transmission
algorithm which extends the range of data transmission when using the proposed repeating system. We verified the
performance of the repeating system by checking whether the data transmission is successful or not when transmitting
from various test points when there is an obstacle between the receiver and repeating system. We also verified the
solar charging system by measuring the battery voltage when the system is operated continuously for 31 days and
whether the system can supply sufficient power when the weather is cloudy or rainy for a few days. Finally, we
verified the performance of the repeating system and data transmission algorithm by conducting experiments in a pasture.
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Table 1. Data of each stockbreeding farmhouse

Mode (Dast;arllicl:e}i,ve) Data Transmit
MCU Run Run
Timer Run Run
RF module Rx Run Tx Run
Peak Current 34.531mA 51.761mA

Fig. 1. Repeater design with RF-module
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Table 2. Experiments result of repeater using solar
system (Battery specification : 12V, 100A)

. Measured
Date Time Voltage(V) weather
07.01 18:46 13.278 Shower
07.02 6:32 13.250 Fair
07.03 9:14 14.313 Cloudy
07.04 10:07 14.273 Fair
07.05 9:31 14.224 Fair
07.06 9:44 14.267 Fair
07.07 9:40 14.270 boiling
07.08 9:04 13.944 Mostly Cloudy
07.09 8:55 13.879 Mostly Cloudy
07.10 9:04 14.262 Fair
07.11 9:32 14.115 Cloudy
07.12 8:54 14.057 Rain
07.13 9:05 13.641 Cloudy
07.14 9:32 14.288 Partly Cloudy
07.15 9:22 13.749 Fogy
07.16 9:28 14.352 Fair
07.17 8:41 14.274 Fair
07.18 8:45 14.255 Fair
07.19 8:53 14.218 Fair
07.20 13:00 14.202 Haze
07.21 8:00 13.385 Cloudy
07.22 8:01 13.795 Mostly Cloudy
07.23 8:58 14.333 heavy Rain
07.24 7:19 13.120 Rain
07.25 8:21 12.564 Fair
07.26 9:40 13.945 Cloudy
07.27 9:14 14.218 Fair
07.28 9:03 14.111 Fair
07.29 8:44 14.125 Rain
07.30 8:17 13.059 Mostly Cloudy
07.31 8:33 13.971 Fair
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Fig. 3. Data receiving from repeater in rooftop

Table 3. Measured power consumption of repeater
and charging power of solar system

Data Measured Result(average)
P " 10minute period 0.48W
ower consumption 2 hour 2.88W
of repeater
a day 69.12W
Sunshine duration 3.5hr
per day
Charging power 210W
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Fig. 4. Experiment for distance of measuring data

Table 4. Measured data and experiment result

Repeater(90m) distance | height re;;ti;/e OE::Z;T
01 359m 68m (6] none
02 | 362m | 67m X 89m
03 255m 77m o less 89m
04 | 330m | 69m o] 73m
PT:iitt 05 | 676m | 58m ) none
(TPn) 06 618m 61m (0] 73m~85m
07 665m 60m X 104m
08 | s508m | 75m 0 (nzi?w)
09 505m 8lm (@] none
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Table 5. Data Packet

Index 0 1 2
Description OxFF OxFB 0xFC
3 4 5 6
Sender ID Receiver ID Flag bit Activities
7 8 9 10
Pre_activities | Packet Number | Check Sum secCntHigh
11 12 13 14
secCntLow 0xFD O0xFE O0xFF
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Table 6. Data description of Flag bit

Flag bit
7 6 s | 4 3 | 2 1 0
Not | Reserv | prel0ActOverfl CurActOverflow| Receiveflag
Used ed ow
00 nit
value
0 0 Activities Over Flow bit 01 OK
10 | Error*
11 Error#

Error* : Received Time Error, Error# : Receive Error
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(b) Rep_02 Received data packet

Fig. 13. Received data packet of each repeater

Table 7. Received data packet of each repeater

(a) Rep_02 Received data packet

Rep 02 Receive Data
Received data packet
FF FB FC 02 CC 01 8C 9C 1B 12 00 06 FD FE FF
FF FB FC 03 CC 01 01 0B E2 BE 00 09 FD FE FF
FF FB FC 04 CC 01 0D 06 E4 C8 00 0C FD FE FF
FF FB FC 05 CC 01 71 33 C5 3B 00 OF FD FE FF
FF FB FC 06 CC 01 55 68 1D AD 00 12 FD FE FF
FF FB FC 07 CC 01 16 35 D8 F7 00 15 FD FE FF
FF FB FC 08 CC 01 01 06 DE BA 00 18 FD FE FF
FF FB FC 09 CC 01 0D 14 D5 CC 00 1B FD FE FF
FF FB FC 0A CC 01 03 27 CB CC 00 1E FD FE FF
FF FB FC 0B CC 01 06 1B 19 12 00 21 FD FE FF

PC time
13:02:24
13:02:27
13:02:30
13:02:32
13:02:35
13:02:38
13:02:41
13:02:45
13:02:48
13:02:51

(b) Rep_01 Received data packet

Rep 01 Receive Data
Received data packet

02 01 8C 9C 1B 39 00 07 FD FE FF
03 01 01 OB E2 E5 00 OA FD FE FF
04 01 0D 06 E4 EF 00 0C FD FE FF
05 01 71 33 C5 62 00 OF FD FE FF
06 01 55 68 1D D4 00 12 FD FE FF
07 01 16 35 D8 1E 00 15 FD FE FF
08 01 01 06 DE El 00 18 FD FE FF
09 01 OD 14 D5 F3 00 1B FD FE FF
0A 01 03 27 CB F3 00 1E FD FE FF
0B 01 06 1B 19 39 00 21 FD FE FF

PC time
13:02:28
13:02:31
13:02:34]
13:02:36
13:02:39
13:02:42
13:02:45
13:02:49]
13:02:52
13:02:55

FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
FF FB FC F3
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