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ABSTRACT

This study tried to develop the system (device) that automatically notify a manager of condition just before and
after farrowing to extend ubiquitous-based technology and to increase efficiency of delivery care and productivity
by reducing human labor and time on standby when farrowing management is done in the difficult and hard
working environment of farrowing such as night or holidays in field sand especially in pig industry. In this test,
selected 10 gilts were executed timed artificial insemination and were set up each temperature sensor and load
sensor to them 3 days before the estimated farrowing day and were observed the farrowing situation. This study
was embodied the NESPOT-based (KT Corporation) monitoring system, the system to transmit data in real time
by utilization of wireless LAN and the sensor module to apply the ubiquitous environment to them. And this
study was observed the situation to automatically notify situations of 10 gilts that first bore just before and after
farrowing. The result obtained the farrowing situations of them in real time by setup of the NESPOT-based moni-
toring system to check farrowing situation directly is as follow. The average time of the automatic notice about
situation just before farrowing by the temperature sensor was 27.5 minutes before the beginning of farrowing (the
expulsion time of a piglet). 6 of 8 pregnant gilts that first bore automatically were notified situations just before
farrowing and the temperature sensors inserted into 2 ones before farrowing were omitted. (The automatic notice
rate 75%) The average time of the automatic notice of situation just after farrowing by the load sensor was taken
46.5 minutes after the beginning of farrowing (the expulsion time of a first piglet). The average gestation period
of 8 ones that first bore and were tested by the automatic notice of farrowing situation was 115.6 days. This result
found that the automatic farrowing notice system by the temperature sensor is more efficient than the load sensor
as the automatic farrowing alarm device and sanitary treatment and improvement of the omission rate were
required.

(Key words : Ubiquitous, Sensor, Pig, Parturition, Auto dispatch)
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Fig. 2. Auto dispaich system for farrowing signal by temperature
sensor in pig. A : Auto dispatch system for farrowing signal by
temperature sensor, B : Temperature sensing devices in vaginal -
sow, gilt and a combined use(3 types), C : Insertion devices into
virgin.
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Fig. 3. Ring-CIDR type temperature sensor and insertion part of
reproductive organ.
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Fig. 4. Flow chart of auto dispatch system for farrowing signal by
a load sensor.
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Fig. 5. Load sensor system.
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Fig. 7. Wireless control box(AP).
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@ Wired IEEE 802.3 10 Mbps Ethernet
standard
@ Wireless IEEE 802.11b Standard Compliant
standard
@ Interface - &% MM o2& Hub 2] E A} LED pin (DO)
- 25 A o B¢ A A3 42 pin (DI)
- 31 AlAel] &g #ut 72 ZA LED pin (DO)
- B AlAe] @ b A AE A pin(Dl)
- 3% AAE HE A9 FF pin 33 V)
- 22 AN A e FAE AT A9

TH pin(2.8 v)
- Two 5V supply pins,
- Two Ground pins
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RF Charac- . .
teristics Min Typ Max
1. Chip set | GSV/Intersil Prism 11

2 g;;gl;atmg Access point or client mode by factory setting

3. Data rate | 11, 55, 2, 1 Mbps (CCK, DQPSK, DBPSK)

- 11 Channels for US and CA (center frequency:
2,412 2,462 MHz)
- 13 Channels for EU (center frequency: 2412~

4 Channel 2,472 MHz)
) Asax.me - 14 channels for Japan (center frequency: 2412~
Sltg“' 2,484 MHz)
men - 4 channels for France (center frequency: 2,457~
2472 MHz
- 2 channels for Spain (center frequency: 2,457~
2,462 MHz)
5. Antenna External antenna port (SMA female)
support
6. TX
18 dBm 20 dBm
output 16 dBm (39.8 mW)
power (63.1 mW) (100 mW)
7. S:isi- ) - 84 dBm at
tivity 11 Mbps
- Open Space : 150 m(500 ft} at 11 Mbps, 200 m(660
9. Coverage ft) at 2 Mbps

- Closed Office: 30 m(100 ft) at 11 Mbps, 50 m(160
ft) at 2 Mbps(1,024 bytes file transfer with dipole
antenna)

* Note : Sensitivity based upon 1024 Bytes frame length, 11 Mbps
data rate, 8% PER.

Electrical Characteristics
@ Operating voltage

2 Power consumption

BV 4= 05%
Under 600 mA

Environment requirements

(D Operating temperature ~0C ~ +55C
@ Storage temperature -25C ~ +70C
® Operating humidity 95%(Non-Condesing)
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- NDCP(Nespot Device Control Protocol) Z|€d
@ melz |- NSNE oLE% DR J15el oI 4213 A
©° |- 802.1x Supplicant 2}
- DHCP Client A €1
Hardware

1) Block Diagram(Fig. 8. 3=X)
2) Block® 49
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S B2RE Y 5 I T ABE AT F glon, Al
| dnke] &85 WAsth

- IP2022-Main processor

- Flash memory

- SRAM or SDRAM

- 972 22} (X-tal, Oscillator)

@ RF %

RFH-+ 2.4 GHz ISM band & A}£-31:= IEEE802.11b -
A A StandardE A|Y3laL 1o™, NMAP2Fe] 128 ¢
gt §7FA <l Spec.& W ¥ 16 dBm ©]4Y, Re-
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A9} £5E A F3)

- MAC controller
- Base-band processor
- RF transceiver

- Power amp module

Fig. 8. Hardware block diagram.
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@ Info number: 0x02
@ Info length: 0x00000001
® Info: 358

Info number Info length Info data status

(2 byte) (4 byte) (1 byte)

0x0002 (0x00000001 XX
<Status(lbyte): A+3>

0x00 RE AMZRE Bie] AHA gsHTh

0x01 LE AMRRE Euo] ZAHUFYH

0x02 S5 AMRRE Bkl AAAJL U

003 BE ANEE $HZFE 2] gAAYFUC,
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@ NotiSet Length: 1

® NotiSet Data: A5, W& F7|& Fd9l=z 44
NotiNumber NotiFlag lgeortlj;tha NotiSet Data
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O3 A
0x0001 12 g Xélg 1 0~30()
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Fig. 9. Result of conpormation of auto dispatch system for farrow-
ing signal under Nespot(KT).

Fig. 10. Letter message received by auto dispatch system for fa-
rrowing signal by temperature sensor.
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Fig. 11. Result of conpormation of auto dispatch system for fa-
rrowing signal under Nespot(KT).

Fig. 12. Letter message received by auto dispatch system for fa-
rrowing signal by a load sensor.
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