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SUMMARY

[. Title

Development of a U-IT Based Monitoring System for the Feeding and Environmental
Management of Livestock Animal Production

II. Purpose and Importance of Research
In current study, farm environment and animal physiological states and behaviors were
monitored using u-IT technology with the purpose of animal welfare and performance
improvement. This integrated management system was offered for farm managers and
demanders working in regional/national information center.

. The Contents and Scopes of Research
1. Development of u-service model for animal management and farm environmental managing
techniques
By using the u-IT technologies, we will find the factors what could make the good
environment for farm animals, and will develop the general service model using the analysis
data of demands for an animal telemedicine system. As a result, we will suggest a better
road map for using ubiquitous technology in livestock industries.
2. Development of monitoring techniques for ubiquitous animal feeding and management
By using the u-IT technologies, we will construct the database of standard physiological and
behavioral information based on animal species for the integrated management system for
animal feeding and management. Also, we will evaluate the effectiveness and significance of
data using RFID/USN technology, and will make information broadcasting scenarios for system
application.
3. Development of ubiquitous monitoring and control systems for animal performance
improvement
For improvement of animal performances, we will develop 6 systems; 1) Farm environment
management system: environmental information, such as temperature, humidity and carbon
dioxide concentration, will collect and analyses. 2) Animal monitoring system: animal
physiological information, behavior pattern and vocalization information will collect and
analyses. 3) Feeding and management system: RFID tag and location information will collect
and analyses. 4) Animal telemedicine system. 5) Integrated control system. 6) Smart phone
software.

V. Results
1. Development of u-service model for animal management and farm environmental managing
techniques
By the survey and interviews of farm owners, we developed a service model using the data



analysis of demands for animal telemedicine system and factors for farm environment
management. Also we suggested a better road map using ubiquitous techniques in livestock
industry.

2. Development of monitoring techniques for ubiquitous animal feeding and management

We constructed the database of normal and abnormal physiological, behavioral and
vocalization information about cows and pigs. Based on this information, we developed the
standard indices for animal welfare and feeding and management systems for integrated
management.

3. Development of ubiquitous monitoring and control systems for animal performance
improvement

Farm environment management system was developed. It is consist of sensor and sensor
node that detecting the temperature, humidity and carbon dioxide concentration of farm,
server and wireless communication devices. Animal monitoring system was developed. It is
make a decision about animal disorders, and it is consist of bio-information of animal, such
as body temperature and behavior pattern, RFID tag and location information. Animal
telemedicine system was developed to provide the animal health information. Also, integrated
control system and smart phone software were developed. Effectiveness was tested to use a
test bed.

V. Results and Recommendation for Application
In current study, animal monitoring system and farm environment manage system were
developed using animal physiological and behavioral information. And if animals have a health
problem, connection with a veterinarian is feasible to use animal telemedicine system. Also,
integrated control system was developed for alter the collected information to the farm
managers and information center. We have a plan merchandizing with participants.
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a3 36. A= A A equipment for rectal temperature measurement.
(D: Tail harness, @: K-type probe : One-touch fitting, @: Polyethylene tube
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19 37. Temperature sensor and data logger
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% 38. Harness belt for body temperature measurement experiment of
Holstein calf. Belt site D: Left Leg, @: Right Leg @: Neck, @: Abdomen
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1% 39. Body temperature measurement sites of Holstein calf

b Ad 2

A 2= AY 19 34 xAG SAHYHES LA st FolA Al LPSE FUste vlA
FAQ As FEel Folx Y AS vlw BANEE APS AT AF 194 uAd Al
25 frEsty] Aol FAk] oJg FotAo] AWzt aHE WA 77 YA A E
TE FUsA FotA Y Ae FAHNAT. BN ATE L 1A FoAE BAsHL
18 gauge intravenous catheter (3S-CATH, Dukwoo medical Co. Ltd., Korea)S o] &3} 4o}z
o Fo e AW 4 cm o] A AT AA WMol So3t catheterol A J7F Hojx| =
AL Felsta 138§ P FA7] (Kovax Syinge, Korea Vaccine Co. Ltd., Korea)Z o] &3}
BHASHFTE 5 ml FASAT 294 2 11Ao Fokx|e] AA W LPS E. coli 055:B5

(Sigma Chemical Co., St. Louis, MO)Z 0.1 xg/kg BW FA8taL 2447+ %52 Folx| o] AW}
2 #AFs9 T Reid 5, 2012). AL 3AE oA 1040 A|&E] 484175 ¢ Z=A g o,
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A2 5EACE AAEHAT Aol € FolAE 393 35S JHX A A=dstn
AFSEZORE o]Fs AT 18l AER FotAE AEsto 9o 2 Yo E RHEH I

Q) B 2 HIAGA sHF T A2 As

oph 24 1

ANzZrol BEC wet 2AHYE 44 ARY x5 vud Ay 4AEL A Lol A
& 25 ZAgon, Ant i 25+ ARY JAE 25 B 3yt (P<0.00D. Hd A 7
Zho] AR FolA9 &5 FAHES X AIZtolA FEzgo] YERGTE (P0.00D). ¥ A3
NA 24N B AR =& HaA 385CAA Hd 39.9CE 1.3C 9 uolA Ao #
AN F A 25+ 39.3CE UetEth B AFoA E2ERQl FobA o YAz
A A B AR 255 B AL 259 Ut (P0.00D. 22y HAnvky 9 i 2= B
AezA A A W3 H97}t 9.3C HA 266CA Hu 35.9CE veyton, Ha AuH
i L= 329CE HiF AH 25 HrU} 6.4C 9gth (P<0.00D. B £x9 AL Lx9
Ay AL 00794 X A L% (C) + 7.902 Uelgi, FAAH AAASTE A% 257}
R%*=0.9472 225 Qg (P0.00D. AntF IR &= (C) = 258 X FAF &% (T) + 68.5% 4t

2593, A I3 5= R*gre] 0.1530] A9tk (P0.001).

# 14. Minimum, maximum and mean body temperature of various sites of Holstein calves in a day

Item! Rectal temp. In ear temp. Ear skin temp. SEM! P-value
Mean 39.3% 39.1° 32.9° 0.380 0.0001
Minimum 38.6% 38.5% 26.6° 0.870 0.0001
Maximum 39.9% 39.7% 35.9° 0.220 0.0001
Range 1.3 1.2 9.3

@b Within a row, means without a common superscript differ (P<0.0001)
Data were calculated using 6 observations
°SEM: Standard error of the means
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— Mean temp. Rang /A Feeding

19 40. Body temperature changes of Holstein calves in 24 hours

_60_



1% 41. Regression of linear each measuring part temperature and rectal
temperature measures taken at 24h

(W A4 2

A% eE, Aw WR eEe
bl ol 2 BEE SobAol LBS £ F B A% SEE 170 (4 BT,

Hol: 40.7C)= Z;“Q?i , A& 25 E3F HHF 39.5C (H4A: 385C, Ho: 40.5C)=Z e

o SR Aol BE WY eEE 3000 (H: 231C, Ad): 36.70)2 vehdon 13

exo A% L NT W Be SEE ebin (PO.00D, WEAE ASst LPSE 24

SRS W AR 4P L5, A% L AR A Luo) AT T FIREALT FOAH
. _

S|

= B
= 1

2 ol
_‘L_l‘

= M@ A LPS FY F 4% &
FU% A4 e Btk fostA &3
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LPSF9} % 74 2023 84 500X = A EdA YA drE FUT FokAle] AF 25 2
o oAl =okth (P0.05). =7 LPS 9 # 25 52 104 10278 114302 744 4
£Ho g YA G vla] & 255 Bt (P0.05). A& 25+ LPS 9 5 10&,
30, 50%, 1ARtelA B ErE FUT A9 ASKHEG =300 (PLO. 05) ’\O}Zloﬂﬂl
LPS %1 5 8A] 10&3 84 50&0] BHAYAHTFE FAUF FokA9 ALK 2= Hg =
255 Ytk (P0.05). =3JF LPSFY & IAN10EFE 1802 =<+ 4 *ﬂﬂl*“’d’“l‘iﬂr
AL 2EE B (P.05). LPS ¢ & Aute A7 2= 20858 144 302714 860‘:‘
¢ BEAYAETE FAY AvF AR 25 B folsi 22 2EE R (P0.05).
oA oA B 1

4 Q%o LPSE F9 F UNRFL 2
&

(P<0.00D). =3 AnF] HF 2xof APPAHAL 455 X A 2% (T) - 1462 4}

o R%\‘S 031622 2FEEJTHPL0.00D. FotAloAl LPSE F43 & A £x9 7 =4
257 HluE AL = =

0.85322 FA = Jtt (P0.00D). ¥+ HAuH 34—“% %E% 0916 x AF &%= (C) -
Z59 2 R%3ke] 0.00582.2 %X H At (P=0.196).
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3 15. Minimum, maximum and mean body temperature of various sites of Holstein calves after
saline solution injection and LPS injection in a day

Item! Rectal temp. In ear temp. Ear skin temp. SEM? P-value
Saline solution injection
Mean 39.5% 39.3° 33.6° 0.365 0.0001
Minimum 38.8° 38.6% 28.4° 0.773 0.0001
Maximum 39.9% 39.8% 36.6° 0.340 0.0001
Range 1.1 1.2 8.2

LPS injection

Mean 39.7¢ 39.5° 30.0° 0.434 0.0001
Minimum 38.8° 38.5° 23.1° 0.251 0.0001
Maximum 40.7° 40.5° 36.7° 0.229 0.0001
Range 1.9 2.0 13.6

'Saline solution injection data were calculated using 6 observations and LPS injection data
were calculated using 5 observations
’SEM: Standard error of the means
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AN A AN AN
AN A AN AN
= Mean temp. Rang - LPS injection /A Feeding

1% 42. Each part of body temperature after LPS injection in Holstein calves
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=— Saline = =o=LPS  ----- LPS injection A Feeding

1% 43. Body temperature of Holstein calves challenged LPS compared with
non-LPS challenged. : P<0.05
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1% 44. Regression of paired in ear temperature and rectal temperature
measures taken at 24 h after saline solution injection
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1% 45, Regression of paired in ear temperature and rectal temperature

measures taken at 24 h after LPS injection
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1% 46. Photos of measurement system. a: Weaner’ s incubator, b: Individual
cage.
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FAARE dvFAREE S8 (Moisture) 12.29%, =@ 2 (Crude protein) 17.05%, %A

v} (Crude fat) 7.10%, %% (Crude fiber) 3.02%, %3]% (Crude ash) 4.89%, Z< (Ca) 0.66%,
Ql (P) 0.45%%) 30~70kg SAHES AHEE 1¥ 13 08:00 ~ 09:00 Afolol 1kgz A|g+sl] J

oNALH, e AFEA AH € F JE=F st AFS AAR v HelA= 14:00
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713 47. Measurement equipment and mounting position of temperature sensor.
a: K-type thermocouple, b: Input module and data acquisition unit, c: Real time
monitoring of pig body temperature, d: Mounting position of body temperature
sensor in pig(1:Ear, 2:Head, 3:Neck, 4:Subcutaneous tissue of neck).

e 274 Azde RARE ol 197 o Hx 550 727 43e] AAW K-type
A AAM 20712t A S AFE o] 2= NI TB-9214, NI 9214, NI
DAQ-9174¢] AAAste] ZAHsH oM, RE HolHE AFEE Falo] AFoz AgHo AN
Row Ae ARE RUHY & 4 JAEE s

_70_



173 48. A schematic diagram of measurement system for pig body temperature
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3 16. Minimum, maximum and mean body temperature of various site of growing pig in a day

) Subcutaneous
Ambient
tissue of neck

Minimum 204 35.3 £ 0.6

Maximum 27.7 391 £ 0.5%
Mean 23.8 374 + 0.6
Range 7.3 3.8

Ear Head Neck SEM!

272 + 16° 305 = 08" 316 + 1.1 049

I+

06> 0.26

I+
o
i

IS2
W
o
w

I+

374 0.5°¢ 368
335 + 11" 335 = 06° 344 =08 036

10.2 5.8 5.2 -

p-value

<0.001

<0.001

<0.001

1Standard error of means.

ab,c

Means with different superscript differ significantly in the same row.

139 49. Changes in ear temperature of growing pig in a day
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13 50. Changes in head temperature of growing pig in a day

13 51. Changes in neck temperature of growing pig in a day
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173 52. Changes in subcutaneous tissue temperature of neck of growing pig in a day
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f i

Fe 2 w7 B FRAL 42T A Table 2-29F BT =7 B9 43
o] 27 WA Aol R* =0.4968% 713 kvt

3 17. Established models for correlation between various site of body temperatures
and ambient temperature

Equations y R?
Ear 0.8999 x + 12.1 0.3940
. Head 0.5703 x + 19.97 0.4956
Linear ook 0.4476 x + 23.706 0.3898
Subcutaneous
fissue of neck 0.2865 x + 30.609 0.2563
Ear - 0.046 x> + 3.0836 x - 13.376 0.4148
. Head - 0.006 x2 + 0.8562 x + 16.638 0.4968
Quadratic .4 0.0048 x? + 0.2204 x + 26.377  0.3907
Subcutaneous 2
tissue of neck - 0.0001 x° + 0.292 x + 30.545 0.2563
Ear 16.579¢%02%2 ¢ 0.3904
. Head 22.149e%0173 0.4936
Exponenti
al Neck 25.037e%0132 % 0.3826
Subcutaneous 31.071e00078 x 0.2560

tissue of neck

173 53. Correlation between ear and ambient temperature in growing pig
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179 54. Correlation between head and ambient temperature in growing pig

13 55. Correlation between neck and ambient temperature in growing pig
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1% 56. Correlation between subcutaneous tissue of neck and ambient temperature in growing pig
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FABE7] #1%E AR AR o] &3 A Wk
Atz ol Fojo the Fade] s

A7) A% AR WEE FAF AAW = oA th(Zebeli
5, 201D, ST A2 A AAHOR ARA BA, AAAG TE A e SOz A
ZARE W2 ARgel ¥ 74T 9 FAlolM(Bradfordst Mullins, 2012). 53] 5%
3 YRS TFH FolAol TAEANE WEAFe Folshs 2R 4TS Tl o

| weh BEolt f7h 5 2ARS b6 JFS vAE 8UEo] Bob =

N

ol

o

£l

X9,

N lo
=
o

2

At ol AR 7hA 0] BMlw A WA FAdEo A
e FHOE st FolA ket FEobAole] B2 Yt A 2
HE7k50] AFS 2 o] &-3hth(Van Soest, 2006). B2 A7)a AX =S
250 Hl&] &% gt gr WEIS AAYEe ¥ Bol £ & F Ae Aol
et kAT WA g add vk kol a1 el gheFo] vrofp o
%7}y o m(Agbagla-Dohnani, 2001) 43}8& Z=3F & Hxof HlE &
G dE Hx, F2 L AT NA YE = by-productE BElst 3 A

*
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2> % Wl
2L

EE Ztet oy d AR e AR AFHE wFUtE AR s gdALS Ta
(Beauchemin -5, 2003), §F%] 4b=%5 5 hAbE AR TS 72T 5 dthKhafipour
2009). whebA "] FFHd A= gAYy e ARE 5 BET IIF
B33l 7159 A4S FASL FAO A% HA Foutez FEI F A
graty o wet Z24F oA AW S
Aol T4 WF 715
2 A|Zbo] A F

=
crop residue®} by-product& o] &3S = A}
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Y
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o
o
N
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et
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e
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Hehd B ATedAn @eld RAKoE gol &shs He2A d2d
gz WYL ZARYOR EFet M

Nz zARYoR o] &3 TMRI Hge] W} o
3 TMR ARESh Hlmstel & AMET A% 9 sl

D sAE=

=
=

A= Y& thete ARk

H-#-%7]1(194.1 + 13.6 days in mik)®] S2©elQl A4F$(670 + 21 kg BW) 1levlel&
Individual Electronic Feeding Gate(American Calan, Inc., North-wood, NH)7} AX]¥ sawdust
bedded barnoll A} AFeFslA tHFigure 3-1). A5 = TMR FE|Z v 09:00 2832 16:000] = 2

_80_



3] ad libitume 2 FostF 1 AEZFS v ol A5 g9 A SAHIAY. =3 vuFE &5
< AREA A4 THsEAl S

(2 574 An] 3 U

T8 AEdoR HEA AX(CP 7.3%, NDF 63.9%)& °]&3% TMR¥ ®Z(CP 5.2%, NDF
66.9%)3 <2Z3 AP (Bmm, CP 15%, NDF 59.5%)S F+8 ZAIEY O 2 3= TMR AR E Ax
stk F A@ALRE NRCQODS ¥4 27Fe 71202 A/eila, sFladozs
St hFhe ARSIt 5:50] 2FHIE VIEes A7 EREA dx 50%(TH), Bld
20% o &3 HY 30%2] ZFRSAP)S FAIEYUOE ALE3IA T

3 18. Ingredients and chemical composition of diet used in experiment 3(DM basis)

ltem Diets'

TH RSAP
Ingredients, %DM
Corn, cracked 27.96 33.12
Soybean meal 20.90 16.32
Timothy, hay 50.00 -
Rice straw - 20.00
Alfalfa, pelleted(8mm, 15% CP) - 30.00
Limestone 0.56 -
Salt 0.29 0.28
Vitamin-mineral premix? 0.29 0.28
Chemical composition, % of DM
DM 59.18 60.69
CP 15.80 15.80
NDF 39.33 38.84
NDF from forages 31.93 31.24
ADF 22.47 23.60
EE 2.62 2.49
Ash 4.81 8.50

2% 7= randomized complete block design ollo™ & HIFAFd F A
w2} 270 ] blocko. & F&3t] TH A& 9} RSAP ALE F dhutoll oA o & wjx|stdtt. ¢
Aot S L8t FATES 4 854 F MY IFSE Urd 1497He] AR 87
b o]% 19 F<t oA dEs AAStY B A3 samples SE ST

A4 2 HiEdgEse 24 oY A, FH 3mEolE AXT 12714 A4 recording
camera(DTC-R5254N, Digite, Korea)$} recoding system(DVR, Fodics, Korea)& o]&3le A3
npA et 59 F]E, SHF 2H 9] ZFAIZHSF 2AhS AlYstal, A&t E3 7St 3
7153 e SUom AFEoH, g4 B ukE AR T AR Ae 1R @92 24
sttt A& TS 2443 F A4 " WE AR F AF ARte = YER 1S ™ (min/day)
T3 Y AE AHAHAFT AFAZHmin/kg DMDE VERU QAT

EA B2 & SAS PROG MIXED procedures o] g3l on mAHTEZE FAAEE A3}
P dYgWFoE EBE2S AP Estimation method®  restrictive  maximum
likelihoodREML)E A}&3t o™ A7 %+ Kenward-Rogers & AF&3}t}h. DIFF 3428 o] &
st o7 HALHAS A, GFRInAPS Ao P<0.059 = FA7} EP *
At "ok 0.05<P<0.10A] A& Bty FAsPoH BE FdS HLAFHA

:To

)

d

—



k

SR

3 19. Particle size distribution for timothy based TMR and rice straw based TMR as measured
by the Penn State Particle Separator

Diets!

Item TH RSAP
% DM retained

>19 mm 18.68 9.04
8 mm-19 mm 21.73 19.39
1.18 mm-8 mm 48.19 46.12
<1.18 mm 11.39 25.45
Xgm, mm?® 5.80 3.60
Sgm, mm® 3.36 3.20

13 58. Photographs of pens equipped with individual electronic feeding
gate (up), and position of the digital camcorder installed in each pen
(down)

_82_



(3) W3 =
op 23
AA W FAT S ARA] U E A ok Hol Ry 2t}

3 20. Chewing activity of cows fed experimental diets

Diets’ SEM? P-value
Item TH RSAP
Min/day
Eating 335.67 309.17 18.50 0.3351
Ruminating 439.00 485.66 30.52 0.2528
Total chewing time 774.17 791.83 36.07 0.7363
Min/kg DMI
Eating 13.21 12.17 0.73 0.3375
Ruminating 17.28 19.12 1.20 0.2545
Total chewing time 30.49 31.19 1.42 0.7373
2413 Fekel A gl WA XV«WZ_P% THSF RS Atolo]l BAZQ! FYAE B
of A FUTHP>0.05). T=ZF I A& HAFE A& A= FAZ FoaE HolA Ft
oHP>0.05). ¥ A3 A w3292 pHY VFA /%4/‘ 2F 59| ruminal parametersE =4 3}A &gk
Ak AaoA Ay e P F

A R Eol Ho|A] kgith

W71 AFY 5 5529 F7|Bae &, 1983), S(Welch &, 1970), 2] #F(Welchz}
Smith, 1968), ZAlE F<¢ AHZ(Welcha} Smith, 1969a), A5 9] #F&(Welch®} Smith, 1969b),
ZALR 9] A4 =(Lippke, 1980), A= <] °1Z}E(Yang?+ Beauchemin, 20099} 4 -F42 EAo

FgS B=tHBalch, 1971). £ AdoA FF2 =Z7], &9 =, FQ_N-,T—,‘ g3 Age F
s FLsA =dH U AR THS RSAP 7} b= &A}E«l , AT 283 Aia
o] EA2 Exth. 53 THeF RSAPY AA=7E B35t A4 2 HJ Nz F AZAE
SAAR FolAE HolA FUTh fElvgelA AAtEE HALe &S A f8 gas
g Fol| boe Aol hREolBE FHA 7|7 =o| FASIE Wol PH FHjoltt. o= <l
3ff, W2 A&, @A ZAWFS Holm AshE F Utk At HES & a3kl
Hl&) theke] Ag)7tE 38l th(Van Soest, 2006). A e7tE 2ALE 9 724 Anda &

S} 3}
3go] 23 &L FtHVan Soest¥} Jones, 1968; Smith 5, 1971, Bae %, 1997,
Agbagla-Dohnani 5, 2012). 3A5 A7t} 43189 dABAFo tsiAes of& waz Ao
A @tHGhasemi &, 2013). Balch(197D¢] A7-elA ©& Ax, ALYAY FFAREERT 1L
HFAA 7 B B A4 2 F AR YET Y BRastdoh =3 Woodford
Murphy(1988)= &3} AxE <y} Ay oz AR wA FoIsts APA ¥FAE,
T AA AR, E Y FHAIY pHYF FolF o2 Hasgvkal B arskgith. Khafipour &
(2009 €¢I A2E AP o Z 16% nASIS w v YA WMFHiE52]
F &4 lipopolysaccharide7} Z713t9tha 3tk AT B Aoy s dZy}, E|lmA 9=
physical effectiveness7} t}& H AL ARgsFoH, 919 F AF(Woodfordst Murphy, 1988;
Khafipour &, 2009 €233 dx3 &yt dnks vustgnt. 28822 v & Y=} 2
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o gAYl 1Ee ALBF A P MW, WAl AN B A ¥
B Az 40%S) FHVOEE o] & B ANTFS H1T & AL Lot

Ao AW AR WA FEAA Fost /HEH FRE WF YT s
MRS AEE 5 U 23S B £ UL o2 A8t 53 $FAE go| Fo
e 2ol AR AP do] WAL Aol WFPFS FAHAN YA S F7
s ZRE e 2 5 A2 glolth ole@ A B4 sl $EI Fu, 9
5, 9%k BAEE 5 oY A4S D ARE HEHT $E AFL Susol &
ok,

oy Atz EEF EAS A#Fslr] 98l Sudweeks(1981)+:= roughage index value<]
AdLe xﬂo}—zs}giouﬂ NRC(2001)= NDF from foragee] dHHFS o]okr] 3} 3L, NRC(1996),
Pitt 5(1996) 52 eNDF9 7dS Attt =S A5 YAEE 7|+ 2 ¢ Physical
effectiveness flber(Mertens, 1997) &9 71Fo] AAEHAY FFAoE & ALHIL YA &
2 AAo|tHQ. Zebeli &, 2012).

Kononoff 5(2003)2 Penn state particle separatorg ©] &3} U2 UYAE=E 53| physical
effective factorS H7lsl= WHE AASAT. B AP A PSPSE T3l H7HE A==
8mm ©]/Fo] TH”} 40.31%, RSAP7} 28.43% %o, 1.18mm ©]42 TH”} 88.50%, RSAP7}
7455%%2 2% THYF ¢ =& YAEE By, =3 Hi+ YA =+ TH7F 5.8, RSAP7}F 3.6 &
24 TH7} RSAPXRET O =4 =4 HAtHTable 2). stAIT F AZ A= FAE Ko
A R oW (PX0.05), ol AR YAERT EEAHo] F AZAZLY O we dFS VA=
Ho =z A"t Mertens(1997), Tafaj et al(2007) 52 long forage particle size @A ¥
AE AFstal w59 buffere] A4s =8 W59 A=55S dHE *’F A THaL o} D}. Ela=l
= long forage particle size®] go= ¥WF9 W 5HREEE H

o] & F J+&= F&o] E°] net fiber degradationZ} RFoFAIA i AR A H FH OE‘%‘%:
Aefsle= @ o] UtHTajaf 5, 2007, Storm3} Kristensen, 2010). 3Fx g2k t o] AH
E T ZAIEAS 2T B A3 gEA 2 ZARYS o] &sto 47

o rlo ov
4
i

o?;
22
e O
o

SAA FoAE Hol AAATHPX0.05) DMIF A4 AlzFe TH”F 13.21 min/kg DM,
RSAP7} 12.17 min/kg DMIZ TH7} O &< £3& BT olE YAET 3 A 87} LA
o H|7] Hg AoR ASHEHT HFEAES FAZA FAAE Holzl kA RHP>0.05) TH7F
17.28 min/kg DMI, RS7} 19.12 min/kg DMIZ RSAP7} T £& $£XZ H =6 RSAP 79

B 42 AZEe RAT WA AN Bl MEFAFS Sk,

b TR

$4>

AT v ddu YL 2AEPOZ 35 wEs TMR ALES} EJBA] AXE
ZARYOR o] g3 TMRS Pl Fo3te] f+ AT A2 E g5 nX= 4
ol thete] Atk 24A3F T AA F NEARF F AZAL T AT Abold
zholE HolA] FUTHPX0.05). E3F 4 AE HAHALTT AL ABoME FAE Holx &
QTHP>0.05). HI = B Ao w399 pHY VFA A4+ 59 ruminal parameterss =43}
A FUARE AholA A AR A T4 EF Foll Holx &yt ol A=

=
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209071 o 61231 AAHAT, TS FholA 1059 Lol 25 (BT 10UF~1209%)
g FAFGE. B FobAE ojmast Lol ] 74Y AMe] HolQE BWANA A
STk 27ke] ojulast FolAst 4B $HL AR 91 m x AE 2 me| A7NA A
M AgEon Heels 9A4E 10 on $AR Zopx AR

— © -

—— 5 =" Ttolm T

m
13 59. Diagrams for a side elevation and a ground plane of experimental

barn. A: closed circuit camera, B: feed station, C: room for cow,
D: sound recorder, E: room for calf, F: water cup.

4P ARA FolAE ofriel RS AREA ER SHEE sHgom ofmish Fobe
Aet Y 9d TAS 9F 440 23] Felsgon ofr|xs) $5EE 2he] SelA 2
o] AT & YT MAHUCH FolAE NEE SFES ANt AREA TGt
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2 =74 2v 3 ¥

b =4 A2Hl

ofplash FobAle] Pt AEEHE OB o 1m AFORRE 3m Wold ol

=

of ZAl7ld 2} (Model: DTC-R5254, Digite Co., Ltd., Korea)E 45° Zt=2 AX|st% 1, A7}

=

DVRE HAEE vt~ <to)] HAFEYoem BRUE Model: L1720B, LG electronics Co., Ltd.,
Korea)E o] &3l AATOZ FAS S8H3te I4E & & IEF 33T
FolA &35 7|S5H7] Hdl FobA W ojw|Ante] AA T RGO ZHE Eo
o]

13 60. Closed circuit camera, sound recorder and digital video recorder. A: closed
circuit camera, B: an image of barn from closed circuit camera, C: real time
recorder, D: digital video recorder monitoring system.
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BF 0B FobA 3FE ofnlas] 9 Fobx e ANFOEA ojmist Al ol
FA7 SOIAE HATE Sl AHel ABANL, 2426l AdTY IEE AT 1093
U3} 1209l ol f A 5U% H3/E HES Sk 23] 3Y Fokole obH, Yo
=19 281 ol W8 ALsel ojmasl AE 108 FL ERARSH oA 52
t o%d 13 Lf A 2479 SobAEe AF 759, 959, 125U o) ofnlhst #
AARG ARl ST SATE ol i AH5 oﬂ Seacls GHE 58 Y w5 oo
B4 A nastgth AYARE ABED 9t ojdFeld ARE Folstgon My o
A sk 9% 640 23] FAHAT AR HAFL o 7Y ARE FRAAA MY o7
AEFe Aol We A=Ak

Z7te] FolAEe] AFE $H/NE ol g3lel ZHFAL RE FolAL ofNLRRH b
ATl AAAFEE W AU ETE 0UGHH 6] 02 Ao 150dH7A
ZRsth. AeTE 247 Aol AFHE 093, 0YHF 1209F ] AFS ZSPeAAT
o) 302 Ao 15027k ST

FolA 5o Am AHwe AWAL TAATE NSHUT. Ao IS FAH thed
AEFe] Aol de AR Fe AL ol gl 2RI, ZTHL AP FEAA 2AS

flo

2eadts 538 947 SUNUY ADPRES o §3te] Folx Y AFY AL A
2 YA FIIHLL ARG ANE GYHAL A FobAY L2 AFE A
ahsict.

H A Aol EBAREAL SAS PROG MIXED (SAS Inst. Inc., Cary, NC, USA)ES o] &
st BEASIAT. BAHEA Aol FAAQ Foxbvt "= o Tukes o] &3t FoA
(P<0.05)< 73,0}05‘\11} SAS PROG TTEST (SAS Inst. Inc., Cary, NC, USA)E o]|&3}a] paired
t-test& Faste] e Hl w3k (PL0.05).

A_
_>|4_,
m{m

=2
o
2
2
o
u
o
Jo
%
ofy

o}z ¢} o]f A AHEE 3 70¥=, 90¥HE I 1209
FolA o] o] A I o]f & A e WMISIE o HolEY IH YERAAUT

3 21. Effect of weaning method and period on crying frequency in Hanwoo calf

] Forced .
Weaning method . Adapted weaning
: . weanims SEM! P-value
Weaning period
90 70 90 120
(day)
————— Crying, count/day/head-----
Day 1 50.0 85.5 70.0 55.5 56.48 0.964
Day 3 45.0 38.0 16.0 16.0 14.42 0.586
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2% 61. Change in crying frequency of Hanwoo calf weaned with different
weaning method and period. FW: forced weaning, AW: adapted
weaning
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9
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o
Jo rir
=

FolA Y &5 I Fol=

Bleicher, (1963)2] ol 9JslH AF HIET A3 TEES A AZ S
ol FF T TS 53 BI3=d 29 Aee 2AYE 3
EFHtHAlbrighte} Arave,1997). Haley 5 (2005)¢] <o uwh
o] A plastic antisucking deviceE ©]-&3}e] ojujglo] o] FAHFS F3f o
FotA o] & AF7F FostA wRTHPL0.05).

N

.

= A x
, % ElolES] HEFT FAdside e ¥t ARE Hols Aom ddH .

1?_]__
22 offAI7] £ ol met olfAVIE FokAe ewad B dEol 9% 7

o S| = zAsRon $elue
WaSe] Lepgel metd FAAS] B9 HoplA FHARZ Be e &
WFEstglom W SAThelW e, 2000, =W 1% &7 Anwe FAd e 27}
Avgo HHS w 2010 71F &3] 88kg Hir] 10.7kg A 17

19.3kgo. 2 ZAAAZNA F1gHIFo] AT 20004%E A ALHoR Zrehm gl
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7 vl gojA FES FLF BuA FFAol Fo A T3 Bk AP AT 97
g2 AgEolof & Aotk (s ASAE F2EA, 201D

A maulEe] B HAAGESE 2001 872TF A 20109 988VER ALHow =
7l & HbA AMSE 4= 2001 9F 20,0005 7ol A 2010d 7,347 572 ZAAstH T 1
U 5.000F o) At FERIHE 20 Aol of 5u) ol Frbetel WA RAFES 2

gl g 5l it

3 A7) &0l A&7
]

] Fa Adok (FFRF, 201D, o]o we} FEwrtY AMYET
1 & of gkt
gl BHoE sl FEHAY T4 A T H 9l
do] F=e] A Axddd ss# 1990d FMD (foot and mouth
disease) ¥ BSE (bovine spongiform encephalopathy)e] WAl o2 Rl FEEX|e] oo U
g QAo fHEAYow SiHEAY ($HE E, 20100 1993 =5 =59 HU3])(Farm
Animal Welfare CounciDollA FEEA|o tfgh 57}x] 9] 7]|&o] ntEo] A FEEZ ojgh
T840l ZAFEHI Joh FEEAXY ZIFo] &9 AYd 8dvto] oid AHAIZ] A2 dH
7HA EZ3FE o] & oF Fthar
%5

lo =

il @ T
o
fu
N

Mg
rlj
o
AW
I
A

rlr
jni)
off T
Mo -
A
A
rlr
—
[{e)
(0e)
©
o

atdth (Fraser ¢+ Broom, 1990).
E5AE 1#s7]= sh=dl Dawkins (1998)3% Morton (1977)
o AT ostH HA A S o] &3 ARl FEEA T APgsta, HAY 2
Eg 2o BX Aot /712 #AVE dvkal s
Agle AZkolvt Algdeel wet m LA dHoe R A
ol g HAAHEY H#IFAT= WHAIZ] AEEH AR e AU & Folga g
(Houpt, 1998; Gerhard, 2004). Hopp (1997) 3 Tokuda (2002)= thksk A8E fA|E3sle] 1
s AT A AUt AR AT 2 ¢ Jdvkal RSk

- < AFIHANELE ASEHE HA Mgt FHFoR kFHAALR st =
Aol =3, 7] a8 AuEE 9 4% AHE 53 AAIZE Monitoring <

rJ

5
N
lo
i
Y
ui
k]
ol
R
o
2

ok
2
oft
)
i)
>
[>
o
o
i<}
ko
ox
I
=
o
>
oY
N,
1y
filo
2l
1
e
=

B ATE ASEEAXNA 22X gl &A% A JESHY FAoT HAE o)
AEAb A AABEAT. FAEES 3YuAT (BEHolx X 234 X FHoE =9d 10
FH F A0FE SIS A4 AYTE FAAES FE BELE FH E29EHdoH 9
B olfdd T2 AZMA FACl BESAT. ol A5 = AHAS 4HE T 2R 4A R
AT Aexe B T AIAERE D) At ARE AASES S, =
T 27§¢] nipples} water cupe 2A8tY AFEA =7 & F AEF AT A=A 2
& 28 £ 3CE #AskdeH, Add7zbset Foo ok ZA7F GASHA FEF FUIR B



ro
ol
o
A
N
2
0
Y
i
>
1o
rf
o
1o
td
1>
b
rr
E
I
uich
o
.
0

1% 62. Diagrams for a side elevation(up) and a ground plane(down) of experimental
barn. A: closed circuit camera, B: recorder, C: nursery room, D: passage, E:
feeder, F: nipple
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o ®Y¥ (L172B, LG electronics Co., Ltd., Korea)E o] &3&le] AAzto g Z
BEE B T UEE T S A== FHOY AFE dHEr] st AMEEH AT

oA=L AYE VIE3Y] s vtgeEREH o Im Eolo f4
Co., Ltd,, Japan)E A X3s}e] DVRO G4} A HAAIZtOo 2 =5 S
o R S D kg 489 558 9 ol fAEY] AgRHE FHidh %%’5‘}71 3l mlol =
o ~E2 %S 7|9A AHE3EATH DVRAl 58 ol A= Age 24A3 A% 55 2

)
%
4o
o
=)
o
H
il
4
X
ot
ox
o

_91_



or A HelHE B4 d7A nashg
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TF 64 SHRAE vholT U mr e sl wHA
280l 43 For m3sh FA =g b
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+ 07:00 ~ 08:00, 15:00 ~ 16:00 o 1Y 23] AASIHIL FEY A4 2 AAEEAR,
$57) AAATAR, LHE AL, AR ol HT AZF ANSHATD. =719 2A7)
Ghe ol % AEAG ANHSH, o 49 FAG QFAT] AES WA FEE = 12
3 =3} s

DVRO|A =L3 0tdS AVITEADAE wWtsle] AFE o AAsgon, AVIgY e A&
SR, E7Moﬂ FgolB (Goldwave) T2 02 g9l olnAZ o]f FRE I A
A 2443, 7H3E 9 vlolElE BT AR o]n A 3d-S Photoshop CS5 3=

B0 shel iuuyre YAUH AL ge ALTHE 42 799 AN FE /183
of RSP 7 2WE B4 A T ATH HolE g /1SHAG olFAH
B B 5}

WE S F RAFES AN ol 1Y FRE TYAA 490 BHFE BHEoT $4
Atk B Ade] AgH FAEALS SAS PROC MIXED (SAS Inst. Inc., Cary, NC, USA)<]
PDIFF option& AH83tgith He 73t fed4e t30guns ol gshel A7 95%E
Az AT

18 65. A typical image of vocalization pattern of weaning pig in a day

1% 66. A typical image of daily vocalization amount of weaning pig calculated with image
processing program (CS5)
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13 67. Changes of vocalization amount of weaning pigs 7 days after weaning
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g RPN A3 UYY ol FTE 219 28YPo) ol FTE vs) JrHOT e
HFS BRI TIFIE FH Aol7h e

3 22. Effect of different weaning period on the amount of daily vocalization for 7 days after

weaning
Weaning period, day
SEM ~val
7 14 21 28 prvalue
. 46561.0  32100.8 51067.3 504814 9242.45
Vocalization Pixcel Pixcel Pixcel Pixcel Pixcel 0.081

! Data were calculated with a area calculation program
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13 68. Changes of vocalization amount of weaning pigs in a day
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A 3 A U-IT74F B3 RUEE

A 2" e

ok

L. A

g A AsE )

24 84 Be Az"e 1ES Agsed o 9%e 2 4 ]
o8 A&HoT RUHIFS BHOT Frh A 7 RUHY AAZE sEoli b
F2 712 & Y= LR FE, 2EH2S F ERY 28, 47} CO, 81 ¥
Fxolth 919 oA BE Hlel o] &8 AA, CO, MM, 2E% MM, F&/EFL A
t 27 e dolHE Ao Edolel A BA W< ZigBeeE FAA AE =
ol w3 QlEY e Eo AW A2eT o€ AW Y8 HolEE PC 5
AHYS B3 AN RUHY & 5 Qow, o|FFNRS 5 AEES FHAE
Ue ol 7hss

) N
A =
D AA 2 73
. usB
ZigBee Serial
RF Module
L 254N
EWR LD ] Sensor
APP_LED — Board
RESET Btn [—
APP Btn
VOLTAGE VOLTAGE
| | Adapter UL 1.V
REGULATOR SW REGULATOR Adapter DC 12V
Generated voltage : 2.7v Generated voltage : 3.0v

e

a9 70. 255 AA == 59
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(@) AtE 9 A A
O RFE &

MCUE AlA AXH HolHE FH3tH I 9 Fe 99 Id
™, 2.4GHz ISM Band RF Transceiver= MCUZH¥ we A
J= RFEE EfYo =z AA AT

MCU Feature 8Bit Micro controller 128K ISP Flash
Operating Frequency Range 2.4GHz ISM Band

Operating Voltage DC 2.7V ~ 3.6V

Operating Temperature - 40 ~ 85 T

Operating Current Tx : 39mA / Bx : 44mA
Transmitter nominal output Power 0 dBm

O App_BTN & LED
SEGE BA 2 2§

enabled 7% T2kt

kM
>,
i
Ho
%
olo
fo
R
i

2 LED+= AAsIS . LED= Low

O USB Serial
=24 g Bolg oW 7]e 93k USBAE

L

]

2 X
=

Attt

e
of
>

¢
fl
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Supply Voltage 5.0V

Supply Current 20mA

Storage Temperature - 65~ 150 C
Maximum Total Current | 500mA

AA FEALE 255 AMAE FA85HY o, PWM X+ Serial 340 & HlojH & et

2/5THAM
Humidity/Temperature range | 0~100%RH / —40~124TC

Output Voltage DC 2.5V ~ 5.5V
Supply Current Sleep:0.3uA, average:28uA, measuring : 550uA

O Power
23 E Q08 O S 93 USBAIE Y B41S A ST

_99_



O &4 % AIAM(SHT-75)

MC7805

Input Voltage 35V
Output Voltage DC 4.8V ~ 5.2V
Storage Temperature 0~125 C
Maximum Total Current 2.2A
MC7809
Input Voltage 35V
Output Voltage DC 8.65V ~ 9.35V
Operating Temperature 0~125 C
Maximum Output Current 2.2A
HT7333
Input Voltage 12V
Output Voltage DC 3.201V ~ 3.399V
Operating Temperature - 40 ~ 85 C
Maximum Output Current 200mA

a8 72, 5% AlA

o NS WEEA A Sfoll F AL AA A
e =74 Wl : 0-100% RH

o A $% AYE . +2% RH(10---90% RH)

e % A¥A : £0.1% RH

e 2% AWEL : +0.3C @ 25C

« HAHE XY ¥ @2olo] A FHolx)

o WE WEET < 4sec

o A AE &AW : 30uW
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= AA BHE #o|o}e

O™ 74 255 AA RE ARE
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U COp AlM =&
(D AA & 4

. UsSB
ZigBee Serial
RF Module |
|
Sensor
APP_LED |— B Co2 HIM
= oar
RESET Btn
APP Btn
VOLTAGE VOLTAGE
| Adapter DC 12V
REGULATOR SW REGULATOR s
Generated voltage : 2.7v Generated voltage : 3.0v

Sensor Node

a9 76. CO, Al =E BY%

2 At B gA 2A

O RFRE

MCU& AlA AHE HolEE FRstH 1 9 e £33 #dd
™, 2.4GHz ISM Band RF Transceiver= MCUZHH ®e HARE 43
A= RFEE EIY oz HdAS AT
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MCU Feature

8Bit Microcontroller 128K ISP Flash

Operating Frequency Range

2.4GHz ISM Band

Operating Voltage

DC 2.7V ~ 3.6V

Operating Temperature

-40 ~8 C

Operating Current

Tx : 39mA / Rx : 44mA

Transmitter nominal output Power

0 dBm

O App_BIN & LED
Sade) 54 L 2§ e

enabled 7% &23it

=4
>
i
do

O USB Serial

et

oo
ko
R
r{m
)
—
™
)
rlr

SASH 08 A f3 USBAEE TAS AASHA T
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Supply Voltage 5.0V

Supply Current 20mA

Storage Temperature - 65~ 150 C
Maximum Total Current | 500mA

O AlA
AA T COAMR FAFYom, PWM Ei= Serial S0 vlojg& whi=th
CO, A A
Input Voltage DC5V or DC 12V
Operating Current 40 mA average
=g UART(TTL)
=4 ®4 0 - 2000ppm
AHE A F9 255 |25 0 ~ + 50C &5 95%RH o3}
O Power
SR $elg tHde AP USBA Y B4l AAsHT
MC7805
Input Voltage 35V
Output Voltage DC 4.8V ~ 5.2V
Storage Temperature 0~125 C
Maximum Total Current 2.2A
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MC7809

Input Voltage 35V

Output Voltage DC 8.65V ~ 9.35V

Operating Temperature 0~125C

Maximum Output Current 2.2A

HT7333

Input Voltage 12V

Output Voltage DC 3.201V ~ 3.399V
Operating Temperature -40 ~ 8 C

Maximum Output Current 200mA

O CO, AA(K-30)

a3 79. CO, Al A

o TN WEA A Sl F N AA: A § 5 & 25 AlA
e Input Voltage : DC5V~12

e Operating Average Current : 40mA

o =9 W : UART(TXD,RXD,GND)

o AHE 2% : 0~50C

(3) #lofobx

14 80. CO, AA B gHo|opx-
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4) »=

a9 8l. CO, AlA HE AFE

I8 82. CO, AlA =&

o 25 AlA =

D 2A 2 74

. uUsB
EigfBed Serial
RF Module |
| I
Sensor
Board
=
APP Btn
VOLTAGE VOLTAGE Adapter DC 12V
REGULATOR SW REGULATOR
Generated voltage : 2.7v Generated voltage : 3.0v
Sensor Node
I3 83 &8A4A4 =& E8E
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@) At B EA 2A

O RFEE
MCUE AlA AR HolEHES F£33Y I 9 RE 2937 #HdE 23S Ao & 4+ Jo
™, 2.4GHz ISM Band RF Transceiver= MCUZHFE HFe HARE FHLTZE S8 & &

A= RFEE Bz 2A A0,

MCU Feature 8Bit Microcontroller 128K ISP Flash
Operating Frequency Range 2.4GHz ISM Band

Operating Voltage DC 2.7V ~ 3.6V

Operating Temperature - 40 ~85 T

Operating Current Tx : 39mA / Rx : 44mA
Transmitter nominal output Power 0 dBm

O App_BTN & LED

FAdel BA B 8 dd EAE A $8 WE @ LEDE AAST LEDE Low
enabled 7% 23t
O USB Serial
SA4E Beg AL 9% USBAEY B4 AASA
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Supply Voltage 5.0V

Supply Current 20mA
Storage Temperature - 65 ~ 150 C
Maximum Total Current | 500mA

A FAAL L2gAAE FAE oW, PWM E& Serial F4l0 & HolH

2554 AA

Input Voltage DC 9V

=3  H4 30~130dB

=39  glolH UART(TTL)

T W9 31.5Hz~8.0KHz

AHRE Al F 5% | L5 5~ +40C 55 80%RH o] 3t

O Power
FASE gl8 oY

%

< 1% USBAIE|E B4l
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MC7805

Input Voltage 35V

Output Voltage DC 4.8V ~ 5.2V

Storage Temperature 0~125 C

Maximum Total Current 2.2A

MC7809
Input Voltage 35V
Output Voltage DC 8.65V ~ 9.35V

Operating Temperature 0~125 C

Maximum Output Current 2.2A

HT7333

Input Voltage 12V

Output Voltage DC 3.201V ~ 3.399V
Operating Temperature -40 ~ 8 C

Maximum Output Current 200mA

O &3 AlA(TM-103)
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Input Voltage : DC 9V
=74 W$ : 30~130dB(A)
Fu4 HE . 31.5Hz~8KHz
s : 0.1dB
8t% . £1.5dB/94 dB(KHz A7) AH&)
DATA &4 : TTL(3V Level

N_l
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ol M
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Q) #elok%

a7 85 &g AlA HE #o]obx
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: usB
ZigBee Serial
RF Module I
— =5 A
Sensor =2 A
il
Board
APP Btn
VOLTAGE VOLTAGE Adapter DC 12V
REGULATOR SW [ REGULATOR
Generated voltage : 2.7v Generated voltage : 3.0v
Sensor Node
09 88 FES AN kE BEE

() A B dA AA

O FTFZFEAMCT-TX350B)

& - A= > 0~70.0m/s, A& -> 0.1m/s
g B2 > 0-359° , A=Y > 0.1°
« DC12~24V, &4 500mA
o A1, RS-485 Q& ] ~(4~20mA, 0~5V 2] x)
e RS-485 IE|#H o] -> 9600bps

+ Data Refresh Time : 0.5 Sec
T2 EF F2(ASCIH Code) : $WIMWV,180.00,R,30.5,M,A*2D(Ref.:NMEA0183)

Q) #olotx
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O¥ 94 9 2I(REFR)

a9 9. 4 =3] (COy &5, T5)

obe) 1YL FACNA FARE FOlEY FH G F U

BoFE= 9 FgHolt, et e o dxo Holg = Hug,

e WERIT
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a9 9%. 71 23] (RE §5)

a9 97. 717 23(CO,, &5, T5)

oldl g FAlA FHEE HolH F A4 ghol BA WSl ckol Sol7kR AHgAelA
de)%7) g8l WelE AAS]) AT virel 9 sz Q) ol
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a9 98 AAA 2 €

29 99, AAA A

4. AN=" @R HSAE B @7t
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1% 100. A=

a9 102. HA 4 HZ2E

a9 101 #A wF HZE
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23 103. S H2E HE (LE/EE +5)

a9 104 AS H2ZE HlE (CO, =)

- 118 -



a% 105, A
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HA2AE #E (&A% »E)
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A 4 A 7= U A 28 s

L 7t EYHZA2E e

a3 109. 71& 2EUHH A" Ad=

o] A A4 FAZE ALEHET

2. 715 EYEHE 3= o
7}, Alo]Ego] =&

(D AA % 4

UsB
ZigBee RF Sei"\a\
|
MCU w5100
VOLTAGE VOLTAGE

Adapter DC 12V
REGULATOR SW [ REGULATOR

Generated voltage : 2.7v Generated voltage : 3.0v

Gateway

a9 110, 7IEEUHY RE A=
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@) At B EA 2A

O MCU

MCU= AlA BE dHolEE F33tH 1 9 ZE +93 #HH 525 Ao & F A

AA A

MCU Feature 8Bit Microcontroller 128K ISP Flash
Operating Voltage DC 2.7V ~ 5.5V

Operating Temperature | - 55 ~ 125 C

Operating Current 200mA

O App_BIN & LED

sa4e FA 2 &8 2

LED+= A9, Ethernet, %+ AHej

O Flash Memory

3 & WME ¥ LED= AASAT. 2% == Dip

2MBite] 93 Wrg o g HolHE A & 4 Utk MCUSE= SPIEAI 0 F o] Fo] H .
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Operating Voltage DC 2.7V ~ 3.6V
Operating Temperature | - 40 ~ 80 C
Operating Current 15mA

O RF Transceiver

2.4GHz ISM Band RF Transceivero|® MCUZXE Wo HHE FFxTF

A s

Operating Frequency Range

2.4GHz ISM Band

Operating Voltage

DC 2.3V ~ 2.7V

Operating Temperature

- 40 ~ 85 C

Operating Current

Tx : 39mA / Rx : 44mA

Absolute accuracy

6 dB

Transmitter nominal output Power

ol

dBm

O USB Serial
Sapbge Selg WA 9% USBA Y Bal
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Supply Voltage 5.0V

Supply Current 20mA
Storage Temperature - 65 ~ 150 C
Maximum Total Current | 500mA

O Ethernet
RFE E3] wre foEE o|tule E3l dEslr] Y3 W5100 ojuyl JAMS AA, Hg

By

Supply Voltage 5.0V

Supply Current 20mA
Storage Temperature - 65 ~ 150 C
Maximum Total Current | 500mA

Sabg 8elg WAL 919 USBAZY B4 AA st
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N

19 111 AlolEge] HE #Holo}$-

4) Rz

I 112. Aol

Input Voltage 2.5 ~ 5.5V
Continuous Power Dissipation 1500mW
Storage Temperature -40 ~ 85 C
LTC3525
Input Voltage Min 1.2V
Output Voltage DC 5V
Operating Temperature -40 ~ 85 C
Maximum Output Current 200mA
HT7327
Input Voltage 12V
Output Voltage DC 3.201V ~ 3.399V
Operating Temperature - 40 ~ 8 C
Maximum Output Current 200mA
[ E" =.‘ul: .- ]
' 1 4L . o
o'ia&‘!il-.. i_"t ™ bat viad HOr : ' (]
v E e ':' ' :::.'-_:.-_ w0 .
- =:- 8335 il 'ﬁ. '.h- l;;l -y P Hi s
. ", v P F F l". ";' . ‘1' - .
; -;lr-—lgg R . LIt
e ool it
CLEEETS P‘::: " ™ k)
e BR 5 S
. ".; lni 'n - Il
.',: Illlll. '.i.l";.- )

Edo] RE AAT
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19 113, Aol ES 9]

. H1
D AA 9 3

Memory [
[rwr oo}
[ APP Btn —

MCU

ZigBee RF
CC2530

—| IR HIA

VOLTAGE

REGULATOR sW
Generated voltage : 2.7v

Battery DC 3V

a9 114. 8l AAE

(2 At B dA AA

O RFEE

MCUE A4 AR dolels Hsiu] 1

IR MA Ej

<]
2.4GHz d19& o] &3 [EEE 802.15.4-2006 FF< AH83t T
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MCU Feature

8051 Microcontroller Core

Operating Frequency Range

2.4GHz TEEE 802.15.4 Systems

Operating Voltage DC 2V ~ 3.6V

Operating Temperature - 40 ~ 125 C

Operating Current Tx : 29mA / Rx : 24mA
Transmitter nominal output Power 0 dBm

O USB Serial
AT L A= A E o

Yo L= RE

we Ane UBAEY FAoz

E = A AR
Supply Voltage 5.0V
Supply Current 20mA
Storage Temperature - 65 ~ 150 C
Maximum Total Current | 500mA

O Power
HiE 2l & B3l 3uEe Ads 1A &59 Sxdag dZdely ICE T3iA Wi dds
TFaT

O HlE= R L4144 =E(TN-901)
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ZFA] /g Infrared SOC (System On Chip)3 Abg3sle] HAHol mE Aol &
B9 golg st Algld MEE EEPROM AA3sle] mEAFo| 537 715

S4 25 H9 -33~220 C

g JHs &% 0 -10 ~ 50 C

AYE - + 06 C (SHEA = 15-35 C, V| &= = 2 C 7|E34)

WSET 0 1% (90%)

Update Frequency : 1.4Hz

Dimesion : 12 X 13.7 X 35 mm

Power supply : DC 3V or 5V
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o 2ntE 39 7]55 (ROD
« IPv4 [ IPv6 A Y
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71E 474 A8 A2 2ntE E£S o] g5t oA} BrlE WESA Lu dd B
Ho| 753l EE e Al IR il e
o, UBE R ALAE o] &3te] 71%e) Ae RS FoatelA AL 5 Qe AzdHold,

2. 7t QANBA 2H = o]
7}. USB IR ) &A

D 2A & 4

ZigBee RF

— “Ehesan
McU

APP Bn}— R HAM
| VOLTAGE

USB | Battery DC 3V
Serial REGULATOR SW

Generated voltage : 2.7v
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MCU Feature 8Bit Microcontroller 128K ISP Flash
Operating Voltage DC 2.7V ~ 5.5V

Operating Temperature | - 55 ~ 125 C

Operating Current 200mA

O USB Serial
o F Ax]ete] QIEFH ol EEEHA HolH FAlS

Al 2AA AT

N

Aoz 3k USBAEE FAlo]l 7hsst

UgE_EV
UsE_gv
«
o BE3
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= - 51 FECH
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N o e 1 BED
UEE_MICRO = -] U2E BUS RT —15" ~BUEPEND OTR _H;r
— — 181 3 S BUSPEND D¥R [ "
o = 0_OFEM %) D (o L 18
“AUMCUITIGRMESE 0 ——  —— ] e Axp 1=t
g = 1] om ikl Y
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g w | e el 3
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Supply Voltage 5.0V

Supply Current 20mA

Storage Temperature - 65~ 150 C
Maximum Total Current | 500mA
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HT7330

Input Voltage 12V

Output Voltage DC 3.201V ~ 3.399V
Operating Temperature -40 ~ 8 C
Maximum Output Current 250mA

O HIHZF R =414 2E(TN-901)

a9 135 HIHE R 252414

o AYUI 7] BAS AZ MEMS thermopile detector & A&

e A 73 Infrared SOC (System On Chip)3 Ab&3te] Ao w
. BAF FolHe A2ld WEE EEPROM AZste] mEAZo] 23 7%

e =4 % We) ;33 ~ 220 C
e AL IS L% 210 ~ 50 T

H =
o HESET 1 1z (90%)
e Update Frequency : 1.4Hz
e Dimesion : 12 X 13.7 X 35 mm
e Power supply : DC 3V or 5V

+ 0.6 C (FAF=A = 1535 C, 7=

- 138 -

2E Aolz 74



Q) dolopx

-
A=
3
- L S
P -
(8 o 1072 S
sessem "V, ™~ :
.

% 136. USB IR A|2A #o]ohx

(4) »=

% 137. USB IR Al-&A

3.71% AAARA 28 A 2w

old] YL Selar} AANEA LY F PCE

19 138 Y v AR

- 139 -

rr



rr
]I.{é
Lot
'
o
o

ofgf 1HL FAE dARNBA2HS Tl IEF &S 23T F

a9 139.

o

A A

R

2 oy An

ol 19e USB R ALAE 2vte Zo dZdsts Wiolth. 9% 193} go| AnjEs
USB %4 wxtel OTG USB X 49istn Uy A=E A4 o
o] USB IR A-¢Alo] AT,

1% 140. USB R Al2A 9442 (=vtEE) 1§ 141 USB IR AlA 442 H=A)

o) 1Ye $3F 4 F ¥F A= sholth A WA 1P UF ARE YT 2]
stio oA ARE ] FU FFol g Hel Foh ¥ WA 1Ye A4 A8E
2437 A Slolx A% USB R ALAEZ ddstel 8F 7159 Aee A5shs sl
oo A A aRe W18 8ol He} FoAle] e I gyt HYLE BelFE

31

- 140 -



z7] 3tH 19 143 A =4 Q IgH O 144 s 7] f A

2

142. A=

ad

N
M
o
W

i
A
!

N
o

o]
et

)
S

oz FoAdA MNBE 7]

< 3ot

7F XY=

o) A}

FoAL o) MF o) 29 146. 5
7] &d X 3

19 145.

- 141 -



ot F WA

)

.
fife)

el

il

ol

)

To
N

oy
T

™

~/

A
=

N
Gl
olJ
TH

otk Al WA 2L

2+

7 X
=)

SAle] 97T HARE ol

=
T

19 148.

ol
e

Co
bk

7] ot

N
i
mﬂ
i

ol

&

RFID 1

stdolt. Al WA -2

| —
T

Bl

=
—

A

I RFID el 1&

9]

235 9
ELEE

=
=

stH ot

a}

- 142 -



2,

A 6 A U-IT7)8F =4 Auj2~ 249 7 2D 3k vkol
1. =40 U-IT &8 Au|2x 2d sk
7} S4AFEoF U-IT &8 Avj22d A
(1) 7}= U-Healthcare Ajn]x=x2d
Azl i3k U-Healthcare &8 24 Foll 7F5ol A8 e FES =59
A x|} Hrr2 FESE e 2o
3 24. 7}% U-Healthcare A8 E 59} AnjArnd
BIE] 1733
= _ ]_u_
A4 7k U-Als A& U-AZAR AT
g U-AE
7t U-EYUEE .
b=l _ 71 U-A3E= B4
o Az Uz P U
2y Aul2nd HZ gA A 8-S AFostax st
X 25 7= U-ABAH 2= Y&
dHAHS 1 Aul 2~ o 71= U-x13 Adlx
Aul 2 FEEF | 972X AR 2~ A 7=, B4
AMul 2 A FA | )AL A H] 2 A2} AT
A AXE ivet & sh=ol] R2E AAE 53t Fr)Ho
A 8 2 7}=0 AEARE wolA, o] dAZT A A AnEES o] &
st FEZQ e 2 Als, 5 dH 5 st Ay =
7] Ato] 7153k Auj~
Q9 Q47]% |RFD, 25414, dAel2], ka3t
7)) & 3} Zh=AY DA 27| o g Ao S AT £ S
26, 7} U-Al& Aul2s Uyg
S 2 A H] 2~ ™ 7V U-Al& A8 2
Aulx FEEF | o854 H LSNPS =Y, 4
Mul = AFA | FoA A H| 2 AFEA} AT
EAo AXE Fhdel @ s1Eo] BAE AAES Bdle] Fr)FH o
o 5 A =2 7]_31_/] /xl-EHsz_E m-o]./q ]/\]-Jg‘d’ %/xg/\]oﬂ 7‘_}1‘:_]-3}74] =2
ol HAT 4 e W A i} FAYEE 5ot w3
F7F AXNE F == A= Az
Q8 847]% | RFID, 544, A4<12] 3403t
7] o) & 3} 7hEAY LA A l Zrek f‘a Ao tste] wE t-3o] 753

- 143 -



327 7fs U-AdAA R AlsAvl 2= WE

= (- J
S 3 AH] 2~ 7t U-d338 R
A ZA B 2
ARl FEER | AAHEEAA MBI 2 A I8, %
ARl AFA | FoA A B] 2 AREAE T
o AXE st TS F2E AAE Bt Fr]H o
. 2 7t HHARE ot B TESe AW thd I
ARl 2~ e A _
Al HAE FHstH, Fo o AdE HI uF ¥ AEE
T3
e eAav|e RFID, 25414, 943214, 373t
7|t &3 B LA HAAS Bt 7= HHE HASE T S
28. 7}= U-EUHE A2 Y&
= - )
SR 4 PIEPN 7hE U EE
EEIES
ARl FEER | 9 5H7) AEl 2 B A I3 d, 5%
AB| 22 AFA | FY AL AH] 2~ AFE2} ==
7t gkt A4FAAE Tt 759 AAAERE RUEHSHL, |
ARl 2~ e A %, AEF T9 DB AAstA 7MY AFFRE, A H F
= AN E FUHY & F e Aul~
HUQ Q47]& | REID, 5414, 9414, ZigBee, Al A]
71t &34 FAAR EUEH S 3t 759 747 FHE Fo4T F A
E 29. 715 U-9& Avl2 W&
AR S 5 AE) 2w 7t% U-9 & AHl 2
ARl FEER | 9 5H7t A B2 A A 753, 4
AMHl 2 AFA | FYA ARl 2 ARG} SHT
_ Zhelet, =AM, 55%, AAREF 5& EUEHYI AAE &85}
] B . i} ]
o 7b=9 EA A thsto mE o Fo] THEd ARl
JQ Q847]% |RFID, 25414, 973214, ZigBee, f3AlA]
i AW #A e Aol syl oldexE WmE o] 7ted

#® 30. 7k U-A

AAYE

4 AHz= W

- 144 -

= T17_ 19l & =
QAWM E 6 Al 2 v s Ufj’ﬁ o
Av= fRnE | =gt A= A AE9Y, 57
Aulz AFA | oA AL A ST
i g | B @%%ﬁ AEF, F5Y, AYold, wel JUEL 3
sl %ol ARAUES vl Bohd + e Az
48 847]% |RFD, x4 1, FAFel 2], ZigBee, fr#Al A
71 &3} A7l 8-S F= 894E v Fgosiy s F U+
7} U-Healthcareol] thdt Aul2~ mdS FRIH Ar)9f o) B OS:MW%
S NeEs FTHoR X3, HAA s TAFNA 71RZH st A
g 5 Qe Al ABSE, AFAG B Aol 9A9 o wrle] W o
1, A% gl Fsd FE AsEe FasRuA Dok




(2) U-City A~ md &g

FTEHFF] FHIABZEA A JFAZAN(ELA, A2009-4395)2] 2287) A m] =

ERAA T 47 #dd Hls 945 BASt £E3T o] tigos Auznd A7
gt “FRIAEHEEAAAAY GFAYAF” oA U-City ARl2=E P&, us, 2 - 9
g 54, 374, 9H - A, ALAE B, uS, 23 G- 23X = 57, g, 7l 11
7N ok 22870 WgIMul AR EREGOH YRS AVRT g He} 2rh
¥ 31. U-City AHl2 EFAA(LF L)
£oF E3rAul 29 T A8 2 A2 A
AP L | BH2EIIREY] | EH2EY] BU)7F BIME A Aed CCTVE AAsta, 287 F7] 4%
ZEA A B 2= A A AR GE B By 2] B A 9 gEste ARl
AAYZAY | FFLo] dRAA JAsVIAE, A=RHA, IAAE T PSS AT F U=
A E] 2~ & 3l AHlx
S B U-Z97t= A9 | LEDuH o RESAA 3, dAS] dF-2ts A SI4FaAn 25
AH] 2 AF
ZtE2FEY 7}29) dig RFID Tage H2sta, 7I=2F JElE ZUHPs A, #dds @
AH] 2 HAFE Ad3te Anl=
AP U-T1d A2 | qldQlo] AR A 2+ wlide digk A%, 4%, ¥d3 2 AHg2dx4E A=Y,
A7), TV, DMB, 28l (FHE/PDA), 7|23 5 E3 AZ = An s
o WIAA, dF, IF
o WIAAAH A XYY @ AHE TR
LAAFA | dAANA AFE g HAg, dEHs, 345 5 I 7171 S8 AFst
WRA 2 3, 2ERIAeE FRIHE AHl
2y & 9] EXNA Rz | AT AR ukete] A FAAIE 23] W HAAHRZIE 26td7]7]
Rk AH 2 g B & F JEFE e Aulx
TAA 7RI AH 22 GPS 2 AAANEE &8st AR FE74 EXR
7VAS Euld a2 AAAF
o FAARZIAN A =20 AAZA FHPBA e EXLE, 58L& 7153
MAHE Fo EAAIHHI ASYPHAT T2 HEE ATt Avlx
A V) PAAHRG AXNAHE 7HE F AGAYLAHEE GudA EHo
AGPE&dAH R | 2 AFshs Az
I H 2 o 8 FY AEAE W A2eHo)H, PA AY W &4FAFL T
o QJAEY W ButdFEGo] 7hed Aol EdA Ak wet EA A, AYAE,
DEFPR 5& AS5AF
o AZANAE % EulgHo] 2~ AHlAE WY
Al R3] AN TAR 2 | ARIE] @RA FA B ol theh Au @ I3 A &5l JFAT
JNEE AHI2E AFste AlHl2
HAAER FYAE E ARA T FFVIFHANA A GH g J22A D Bl gl
A8 2 7 H8 e FEE AYste Al

- 145 -



et 22 U-CityAnl = 5 FAEckl &8 7Hsd U-City AHl2E5s =53 d3d= U+
5} 2},
® 32. FAHEOF 28 AR~ BF
Bob | BgAMaY | wsiAusw Muz Re)
AZEE FA4#E | M8 AEANGLIE Tl AT ALA, LE/H0A, ~EH =B
Al 22 Al 22 5o AZBYANAE ATHT ARBUARLE ASHow w3 AP
SFAA BANF 5 AN 2T AANFE Aul
W), ANNERAN o

o AZEA EUHZEG T ARG 2EH 2 EF
W, dE7E 2443 ZRUEB (> 2A
47 3 A" 2 HAABAY, AR FEY AR Z2IW(EF/H )
suaduy, AR E

ARUE AR | ARUEAR] A8 A=ANFUE 5ol ABAE, S5/, ~Ed =0
el | 2 5o ArAANNLE AFHT AFVYRRE ASH R BsHe Al
=ofhe] AA7E FHE FERTFO] RopAT D A BE FopPEe delFa T
A 2 ofo e o] -5 Mol A MAZF BRI Anls
- EopNzt AP FUE, FUEAINLY 59 AF b
UMz | gagRst | ARAgAsd, AR TSALE, 9948 85 4 A2A =W, 9 SERPDW
A 2 5o o|RgusA 2l 2uldNPontOfCared 26 & ko2 /o) o) A

S|4k, RFEA B HUEe] 9BE PC 1} PDA, BHEE PC 59 mutdAmE ol

B3t A4 AzEels 8 e Yol THestES A dste AHlx
2THE WY IC Chip 7Iwte] Trls £vtEZLESE 245 A58 @LVIE 7Nte = Ao
AB7AEAMB2 | D, AAAE, AR, As7tE, JASA 5o U7t Aulzst ti7]8A AelA

H2E Agsta HedA= S48y AR2E AFs= Aul=

ZotEW | A 338 HEvIOel S Fal AEHINE, emal, AEY 5 A9 A

Apl 22 AF 9 U2 AAE B WEARE AT U onAE AFIE
Al 2=

39 AL L | dndadel A Fusty Sw/% ALwdd E84E Eol/] S,

BAwe A2 | A, $EE B, FEEBAHAYL &4, ARANE 5 AAH Bt Ba
& tigol ohshel RFIDE -3ksto] shelshe Al

AAAGAA | a8 F= 5& Asste 5@ FAT Anets /wow T} Bas

] s B ARG Tl AFAEST 24 F ST olgste] dufel WA

AFshs AHl 2

o % HlEe 2H FHE A e

BdgE Ay | 3d gy AwrAQ] BdSAwy A AATle, AsE @B RA, RFID
A8 2= H1 so2 BARAZdresdy 7 SAFALS FAste ¥du 23 AdE

ah Anl
AA9w AR R Agol FaT DA} A4 Jnwe TESA FUAE /Aol ARIEA
Al 22 Al 22 AEAME ] AANE AuE Bo) YA goAe ABL AF HHE
of AMAL WFWE Aulx
- AT F ASAQ Aoi7t Bad WHYABA T4 Al
AA4HL AAA ot SJude] AARVALHE 5o BA9] A% ALE EH9
A 22 3 FF AR, AA, e AW 5 UFFAL AFFOEA B4t 9AY 9=
NBe PEAA GLE FY B JRANLE WS F AE Aus
. AAGHRNEAN SRR IN 2 A ARG LZS YA 29F), PACS, Y
5 5 AUIBHRAN2YL Wos THY
TE R ALY gae] BE duougle]l SIS PEN ZAAARA=TL ]
Al 22 woE A, AT, FHAR, BBANE BALS 5 FRIBAN L AF
ah Aul
-l BHAAFTERA), BHATA, FAABA, $2EHA, YaLF
=4, s} ot 5
B T FEA AN BAFHAE 54T F J DA =g E At

- 146 -




ok BgAH 2= @A H 2 Ayl 2 A9
AH] 2 e FE A SFAEFEAEZE g9t Vital Sign & AFsIA
AZY7} tolEE st FFAHAE Adstes AHlx
U-mA%E HA2TEAE | 574 Adedd ZaldF5A7hke fRAXE Bisy A drtors, 7
AH] 2~ ARl 2 224, u- tagﬂﬂbl ADEQUNAI 2" 58 B3 24 B/ 738 50 Bkt
WAR g Au 2 AFste AHl=
o HAXAMol R, EARFEFAEY, By, dWHFTAR), 4B E T AF
< 9% FF4 2" MHls
o BALAMH 20l &d ek
o AAHNE
o B&TY FAlo] Hol JtSe FAAVIRE Mdide A% 9 Jdejel A
BAAHE 2 AF
HRAANE AT | RAZNA BEs= FQ BAANMEEY] AEHAYLS wulddws] £= RFD
AH] 2 FOFEE S AAter 23] 9 Fses Anx
o & Ao ANHETY olge] AL E T
e FALLLAR | A AA dF FFHA FEAZUEHY 9 #AYE T HH 542 FA 4
AH] 2 g Au2 ggste Aulx
o FH, AF, AFE T Aol HE AAZL =2 mYEY
e 2% FF gl 9 A AAE B3 HFH FF FAHAY AHI2 AT
o 3 F Hg ujEded Y ZYER, Mg 9@ B Aulx
Edod# | EFLd HEA T Uidh od5E RUEHE 2 FATAn
AH] 2~ o T8 gAY dig 29 A F BUEY AA 7+F
gr1ed @ | Uy T 4F 2984, 4HEHL 2 229 U 2UHY, #AYE 53 gl
A H] 2 4 AFE FTEAR
o 2EAF }E Yl AR P AL giHIt FH/FAPE AF TR n 2~
o FEAAAA FiVtE FHAME FHAsI] FAA XJAER AFHAESR
Aaref vk
TH BHE | Hopd 2¥9#AHYE B9 FE AERE THHOE A 24Vt ARH
R L B 449 dFUETE, 18 2 SALARAY, LFuE B35 FE FEAH
o 7} Hof o g TH ARAZT AR
o AVt AT #APE AIeaHE AL FERAY L F9 FR 5 g
17 AF A H 2
o AYFHI gauE Azhel| thdk B4 Aoy &Y
o 2¥uiEHFAL, AstNLAL, A Bgw FAdde] g
HEEAg Bd AR AMus
H 7 &3 A &2 ¢ 7] & | RFID/USNE o] &3t 2¥7] AFEe/FA @ A RUER Aulx
AH] 2 A H 2 e AY & EAFYE 2] WEYF A4S 59 AEskd A5 F
o 28 7]4Adt20] RFDE IS 523l 287 #d HRE oas}oq 29 7]
& AR 2T LAYYAH 2 I~F A 2 E F
S E2H 7] | S4E 270 U A L ols FE3 AE rﬂr ol g5 6; A4
HE A H 2= A2
e SAE 2y r)FAdr2o RFIDHZE R3] 2erixg #d FARE A
i)
el A7l & | fl @I Eo RFDE A&3te] AMeAAES AAT RUETY 9 A253 #g
e A Hl 2 « RFIDE 7|Rlo 2 {34 #HrEo st F3e FrIgloz 93 A
AL EF A | AZEF UE, FA L AZEd Ui TEAY L AZEF 2N F 285 9
L Il = [ B ] e
+ RFIDE o] &3 AZLE B8 2L Web2.08 & upAZH o2~ £498 53 A
& F

=
=)

rlo

Slo} 2

Aol #E U-City AHl2 T 44 =53

U-Healthcare &8 AH|A2EL A

- 147 -




2

F 33. U-71=8 Y Anvl~

K| =K
T |~ o
T | Mo T
wm o Wy
O E
< | R
LIS o
! ;OL
= F
Wy
L%
X X
w3 a2 "
Al e ™
el BN IR R
T == (e
~ n_Al ,Iﬂ ~
~ _MT K
™ N T
=~ J
* N X "
= X 3
|| = o i
o | E | oF <] Tor
S| w O =
- W _
- M K3
T N
oF ~
e |
N el
a2 )
m._ O_H X ,E
ol B B "
| A z ~
| X
H_Al ~

B

%
B

—
o

o

—_—

]
ofu
ifi

ﬁo
W

< W7l =

v

o A ¢F 25719 F7}F

SEERE

1t

A

I

]

= 29 &4}

2~ El
)

2EAAM, A, =2

A
© T
TR
ﬂﬂ%
[
&
w E|T X
}Vio,mw
N | o |
~
ALTE:
~
AU Y q
= =2
X —|m
T
ol
Ak
ﬂoao
o jﬁm_x
= | -
ﬂo
Ho
ME |
X
o |2
Ce OWJ_AI
g X
@ |43
MH

SLES

I8 847s

7h Aok IT 284

=23, 2012)

hvA

2ORFFaITE

~9-2)tete] 7]

Bl
A

b b
Window

0]
yul

o 3
7N g},

slo] w¥og Hx

)

-
-

[e)

e THE REAFREALS

A A 2HPCH3

K

of
umo
ﬂ,ﬂ

el

7
b

—_—

7

T

a

Oo]:

K

-NRC(2001) *+]

2 UYg 71E, A2 AS(TMREE 22 183 24 49 744

B

it

- 148 -



AA 2

29 A3s} 4=

1Y

o HAASEEZZZ 13(2012)

ojp

AAY FEEE ASARE G 5

-
T

(AR5 22 JAFS 5 o] X

il

Wo

NF

X
Him

—_
file)

pyl
ol
TH

H

4 HACCP % 7WAl e A4z =73 (2013)

-3A 71zA}

=
o

4

478 WwE T4

gl &

A BFFE B)

ol
=

SR

] F8H 2}

—_
o)

_\C)E
Ho

B

g 3}

]

On_u

NA AR A

ol
=

A =

A

1=
o

el

=27

1% 150. A4~ HACCP

(A A PRA

2] A

3z

1% 151 A4 HACCP

- 149 -



1715, 7NA)

J

=
y =

), 7, A

K

TR

Z=E7]

a9 152, 24 HACCP

ERED

3z

1% 153, 314 HACCP

Rl

FE

[e]
T

e RepdlES

=i
=

259 FFAET =0T

3z

% 154, 24 HACCP

- 150 -



7l A g ke FAHoR FUHRAES ol &t ALRHIE S stuA & i, A
= TFAAF, HIAA - B g dEE 27Tl SAE £ AR
g

M\

I3 155, AR =2 09(2012) =7]8kd

@ ¥ BAIYE 8TP)
@ Mgy BHoE BSEFE AT Mg AL 2 =7

9 156, SH-ARFEF2012 223 o] u)ey] Al4kstA

{SFEIA N Algto]l ehm o] wign] el wier] &7l ge AR U4

- 151 -



239 wighy]

T

F2012

It

ok

29 157, B9AR

)

.

T

A AFel o)

3

o, wiAg S A W=

o

a3

o]
M

A
iy
!

AH
AN

REEREL

Nr

T
JJo

2] 7Hdanl 2 g

A

< T e Aoz Ty

- 152 -



2] Al 2"l (http://www.Ipsms.go.kr/)

PRSI ES

s

ARG A FE W EA 7]

%

K24, 9

=244 vAEAAL ASdAA AR, AR

=
T

Ab, ZE
Ab, AALZ) B3], HACCP#E

~ZAFE O] AJALEE] AH]o] o]

}3] 3970 ALY A(http://www.limc.co.kr/)

R A] 2"l (http://www.nias.go.kr/envi/main.nias)

)l
Nfo
N

B

i
file)

i

op

R

+
oW
oy
o
il

- 183 -



A BFA| %

A
i)
N

- [}

]

N
o
i
-
T
.TUH
K

+

KR
=
o

B

i
o

el

7Nt T

|

x

Vo

w0

ThEEm A A

Bl

gAY wet AN2"e Ved, sddes ¢ B

=i}
=

-2013 el AlFE AP

op

%

!

a9 161, 7}

- 154 -



a9 162. 7k A BE 23] A3}

ol

i

B

)

R

G

il
X
i

e
4

o

_Z__l

il

%

i
-AFG A £, §AE e oA, A=l o

H]

|

T A= FHL R

1.

3
=

g

A

F71 s =

S

sty

1, AREATE AAE =

1=
LR

e sk

o

+

-
o

)

B
o

B
ol
i

of
4

K

a9 163. AAX

)

ojp

O
il

ol
N

A) 2~Ell(http://plaza.nias.go.kr/mating/)-& t}L&-3}

A g

[S]

23

7}

=
(¢}

, e RNAMEE, EAR, AEHE,

ojp

R

+

~

;OE

Hlo
B
To
Nd

%
bo

- 155 -



e
&
o
N

=K
mr
Hlo
O
oh

o)

TH

<]

)A
=

Jo
_

Wo
wK

wWHj A H A 3ol et

1,2,3 <97} A Eo] WA S

ey

- 156 -



AL BA 28 F3 o] A

HL

k<)

-7 =FE A B A 2~ "l (http://plaza.nias.go.kr/impcs)& T
a3 167. SN EE

1

0]
yil

Ho

,Wﬂo

7N A 22 <

0]
—

TH

<]

gl
J)

A 'mEA JfA R ek Gl o

ez oa AR

J|

do] 715

BAIZEe] Ayt HlolB7F RolA A et F8IHAVE w=

) A) 2~ "l (http://cow.nias.go.kr/)-& thS-3}

o
El

2=

A ok

-
I

7

Z]

oy
mf
Ho
)l

~

;o‘_
B

TR

o

ol
s

A

=
=

EES

TH

B
)

- 157 -



-SG5 7klAl ks N 7124

Ao AAE e, e 85

(o3

4 NEFEE AH ot
st= & g 53] 3AAGD) A AF PFALZUE T AMS T Fie A
ol &&
Aol AAE AGMH2~E vg o2 78 asd 7Y
FEFA A 1A 2~d"(http://www.nabc.go.kr) & o3 e EAL zZtEt
7= BT AAARE B hgskA B45ta a&H o=

2, A, ) 5 bR §4A AL H=

= O

37 sie 2 . DNAZ, &
BAA 3 AAGE FAARS] 5 GFS FE HAA F9E Juws 3 By
a9 A

ARTIAA 4k DA A

a9 169, s=RAALEA =R 7 - HA FAA HolE o] 2 34

52 2 A A 1A 2"l (http://nabic.rda.go.kr)-& T2

o =
=34 2 B4

ftlo

k=t

o, o2 A, A, A5

- 158 -



-eguet 1f APrrEe DNA 384 R “As(Genome)” o BRBAE S} HIEA,
a8 old] g ARE AFta AAHCE Hef AHEAEC] G4 EFEF F AS
-AFESANA Ao FRERE AW Fole EHY ¥ dFy 2L FEER
S dFEtE 7HdeA(Virtual screening)S & —’F A=
SRR FRA AAE S gl ohdd

gty A & - 53 7IHE &85t NEE AYER

h=
=

A}
7t EWY SFA28"(KAHIS, http://www.kahis.go.kr)& o534 2 54 zt=t)
-TAY, A EAAT ISR ThSAEE BN AEs . a84% Sy
ARAAA LS 213 A==
ZFEEMAR, A, odF, JGEA, dstxAlL, AAFHE, Tue] dEEEEEYL =3
71

1% 171 KAHIS A"l 3 4%

&SI EEAA YA 9 A HAH NS Aad} T 5 YL o=
J g z

A
Al 2~®l(Meat Watch, http://www.meatwatch.go.kr/)2 o33}

4o FYRE DA AR FEIYRPRE W

o)
AC)
ol
rlr
>
[
puii)

19 172. MeatWatch A== 7| &

- 159 -



+
ofo
by
i
fu
of
2
_>,i
0
4
o
=
2L
>
[
T
o
u
4
ox

LARAN SRS SRS
o AN AN 1] B R

3 FAA =R R SedF AN 7542 2 RAAFAHEE AT
<
T

aH 2] 2271440 4]

I T3 2nA7E QT Yl(www.meatwatch.go.kr) E== FojE
(6626)= o] &3t F<o
7

=
=
4YRE 2T F Y= AAsE A 2d

—2H A FAH 7] ol It ARAF 2 FHI F5EA g9 s A
oF o

A= b B A 2= EI(LPSMS, http //WWW Ipsms.go.kr)& o534 22 54 Zke=th
A ARE ARGAZIA] FAHEGAAYE BRI, olF T3 XY AEE F
R i U S R e i 7“}%1"%, ZF A 2 FAEAAAAAIR T FAEAA
A7) FFoE 8 F e HRA2H
AR SPA Bl o7 ZAEOLATE A 2H, AR A A2, ZAEoLATRYE
AN 2Hlo] glom, EZAA, AFEADAAL VAEAAL AWTA, FAAAL AFAAL
AEAAL AA71BEHE HACCP#HE] 55 3. ol B3l AsFAEARR, SAE3SF
AR, PFAAEARE, AEE FTE =54F, ANAANIFAZA 2448 59 FA=E A
3%

O9 173, SAEAAYAN=E o)A 9 st

-SAE ] AAHRE Al o2& A Anke] AtH AsE JUE F U

EA Ao Z71EAZLKOSIS, http://kosis.kr/index/index.jsp)& T3 & EAS zt=t)
7t59] ARSTEE Vet 4 2 AR gl gofete AR ATY Y FARE
ATE AT 7EAEE 8 uA, NEFTEFRAE AASIL S AEE ARSI

o nlg]E w)Br|ulth A2

- 160 -



a9 174, =7HsAIER e M= 59723 3HH2011.487])

RFIDOl§ 941 17] F2 A 2(F P52l 3199, 20009] ) §-& thest 2ok
- FYHIs)) §EHYE RFDE AAZ R BeFORM, F9Y7 2 £U2 3]
o fal BA WAA AT ARSA 2AE AL FYIA AEAE B Bl
o 01271744 WA FRE AvlAlA AFFOEM W KR T NS

S5 UA

wolm ABAAH O A FABA S ue] B2
= BAW, 944 %38 A% WA= 2 FY5o
= A

et G Yol A 7]Eo] Y95 A 2EH’ 0 F o]FolR

-1 A, FAdFH AA fEFHY dAEL H 98.2%0) oo, fE A o
3 FEEFY AL H 97.1% ool AS

-FYH Y] FEAHEE Ve R st f3 ST IFPFol sdHE AL
Az, H]go] 71E A 2 714 & AoE J|UE

o] thulsked 80% ol el M7k
o, Qv e Sakshd ok5e] o] wlgdzt Aurt 7lvE

- 161 -



AR =45 R FA0 el 9%l H5gol 0% AUHOEHA
WAAA FEol SsRAOW, AAY WA FAUY BFe] ANFH 2 S
S ]

‘o 39 RFID Al 28+ =3 2o

- LTI gl ﬂ%%ﬁ}oi RFIDE o] &3 3¢ BT AFo R, ALSE71e]
BETANDA Zesta AAbA o] AAZR] FAMu 2 B Hur|ARe] S A
dste 248 AR AAFoEN AT F e HAY FFE =AdstaA &
-thAF A G o] --(6,400mt2Pol| RFIDE F-2Fstar, A4k, ==, 7k, fr&, 30 9A
HE RFDE F33lste A4ato]lgo] g AEHs Zz2A2E 75 8% DB
o] 7hestH, TaEAet &nAE H2d ¢ Ae FHEF AZRKIOSK )4 =+

219 175. RFIDo] & 44 a7] A 2A 28 FAE

=’ (20099 W& ¢

- 162 -



1% 176, i #H ¢ RFID A28 A%

T A& 7INe] = HACCPAIZE  FSARIQ007-E Heit 22 545 2t
AT E5el giE kst A F 5 A AdelHAE AEge T FTA He 7
Hxd B ou-T A7E 7N ARVEH 88 B3 AFdE Axs 5 153E 53
oz

SAFEE B TV E HES Sk AFgEe] X 5 vde 7] Sy

. U-IT A7l 71¥ke] oF &= HACCPA|2Hl Axd F3214138
dHe 2007 2008y 20094
T U-PigfarmA| A U-Agriculture(12} &) 2.F) U-Jeju(2x} S u o)

o
Jo N

o071 B AE|ZE _
oBVER R ABEY 7l BF | oAF ANY Bt uF

oAE RE3} 9 7|3 ]
A 1:(_2} ok v S o A 7ke] HACCP3}
oAU B2} Bl o £ _ _
o o7 A v OB ST
. X 2 3] =(1% o 2
oBtaE Eu o1} F7pA o s E (1A B, 1%

- 163 -




o]

(2007)

’

AEXE

JRIRI%

0

‘u-ITE 83 u-24

-RFID, USN%& u-I1T41~7]

HA A

bo

ol

£ gr

el 713

A

s

B

g 7

Al

F, Azboll A 2wl o2 iAo Fu

S

a9 177 u-lTE &

S

el

RES EE N

& 36.

—— -~ —_
nm o o fo
B g W
il T 2w
_VM G ofr m —
Y Ay LIPS WWL
LU = —~ ME J— Lo
RS Y S
£ N m_. 3 I3¢) Jo
ML_ 1% i el nooe
™ ozt WO do N
N _ﬂ < | k) mﬂ Uiy
A N
g T4 Ty u7| =N
v owk MiE =R
oo il my S X | T E._ S o)
= | % = 3 o| .
W w|T T S
B < Tl B S8
POEm p|n o 5
[aN]
gdne} 1]
K T B2XL 2@
A JE 2
o _ﬁ Gl o }ﬂﬂo R
f I o o AT =
T oy o N o8 /T M = e
N X o N o &
1E_..“_| by X0 oy MR r. LXM Oru ,_lr” =
0|
Aﬂr,mewm Fug E_EOtMLﬁ/ﬂ_im
Brpt ~ | EE . Hewd
T %o N FWoemD L LS
P TN T apE RS
IR 3 = T
o T o
— —
s 2k %
o w®
= mK W =
Plop R 4 B Ao
T BEpa ™ “ur
%23 x4
TWE R 4 B

- 164 -



TR OF u-ITE4H2008)2 o3 22 EAS zh=1).
¥ 37. 20083 u-ITE4E S4kEoF Al FALA

HS A AU &
WIS Hed vgg 7 RFID/USN 7]&& %‘L: &3k EALEA “%‘E/\}%“’,{rf]i A ﬁi&@lg
1 o 2 Ml BEANS T dY=AZ4AYE Ansta, AR SUE
A= AdTE A" ] .
A7 A" 5
RFID/USN7|¥F A|F4= FCGHE 2 u-AEHE A|2® 7125 53
REID/USN7|¥}F 4| o= o -
2 FCG# g A 2~ EE“@CF;] 7R E s Al71a, HACCPY R As3t ¢ X]—7]-‘_11:]_' A 2
™ - d
-RFID/USN 7]&& &8st eF4HE9 A4k - A% - 7ts 84S #esta, =3 - A
a5 AAkollA %UHV}X]-/I olgd 34 T& A% 12/ ARAAE FXF
FHIAE 279 F3A8 2~ ZAAGQ013)S a3 22 545 2=t
- E A g n FAS] ARE 98 w7 RS AR SE&AHAE et
Ve 2vbE A48 BE R ABURY ANAE Fus1A I

~HAROF BAMAZE BRGNS AT IEER ARAABLN 2D FEHY
SR WE S AR QA
. :

s oWE e He A Rl B9

-3
@)
)
w
°1N

55
r_u
ol
B
>
N
N
o
2
ofo
o
&
N
o

a7 178, 7tEEn AAJIAR A 2" A AE 2 AEE

- 165 -



.

ATl 2=ARE Al

DAL

2<El S
=

o) F 2 TESW The ®e} LT

= 7F=9] AolFr] GARE sojur] oA, ®Hojd o]

® 38 I =438 ARA~H 3}
Bolgs] 4 Eold o5 £% o %
e fALe Y R NYEE 2T FAE T Asd
TS F AL WA NSEF T2 1Y FAH 3] frEold we A
St TEAHEA| 3o AlokmE =2 RFIDo| & 912 1 7] 322 u] 2
71 5 WA A]2H A ZFALE YA ~H
AAiF4 HACCP A&y 2
X o = al
&= ‘rT;ﬂXﬂ HH ATz E@.
-IT  Al7]< IEE of=
B fAA AR v e e
HACCP A28 7%
u-ITE 83 u-x 3 A, QHA
e s
HEEn AR
NEEn Fawe sy
MEER AAAN 29
N B AAUA A=Y
SASALY F4He A%

T FAE FRAZE FolA Holuy] Ax £F o]F o Axule B AT e
o} #o] glomz Astar, gojd o]F o A|AHEME AALAE o} B 4 9.
® 39. AFSEA T Elold o] o tik AA FEA A" EEI A4 84

TE gold o % AA 8x

A AFEZE Z2 79
Lok A AT T2 ALekghal Al el e BAee A
"y_ :’__ —_— 7 1_.Z B i
e e Azsde] SRR AASE
Ak FHANY AAN =4
ZAxrEA HACCP AAPe 2 AMzza | ]
i & HACCP 71712 Azn Y @ 84 s HS 9% A
e o AA 3
u-IT 4171& 7]¥ke] k= HACCP A|=Hl o 2 A 28
NA T2 - HACCP =239 FAN <F A& B
- -
ool 2 Ao o] A] ~Hll 3
TE 95w wig 9d waang| o7 2AdRAUAzu ey @A ¥
) & 75
7%
JFERYL Z23A B A A
\any | HEEE SHEAAAY NEER BRWE Wl BATY W%
= —
N NERL ARG =23 = =g
NE e AU B A =T
GIS 7]¥to g 7|BAHQl 71& AlS FF5 A
GIS IAEALY F49 A e Aow FF B AN ABHE F
G FAAN2EHY AALE s

- 166




ANzde Agdesh AARe, A58, G52 TEa9, Agds 24 A

£ B ATM FASE Agne A299 FHY V)R ARE A B§T £ 9

AABE B A2NES RFDE 7No s sto] AAE Belahn, 7184 U4 58

2 B A7 FAsE AFEUHY @ BARUHY B
2

[
)

o
il

flo

44T + de Azdeo

NeElT e AASY BT & UL

GIS7Ie] FAFAZLL B4 FAY swe] HE FOE Wi YYTY ©e
GIS7|¥to. 2 o] Fo|%]

B ATNAE FFBANA JTE SRS BAF BA 2L BF v 5o ug

A =4 B A|2ElSo] IZUaIAe] Z|BAE Fho gE Ao] oty zZF ¥ RE
H Qo oty it Aolmg /A dAQ AAHS e AL Jsshd, FAIZ o Z HolH
s 9 5

ojf
(o]
rO
2,
=1
ofo
S
QL
N
50
£
E)
©
X
N
By
2
rlr
oiN
©
o o
1z
2
X
N
i
o
i)
2
Hl

gt 2=qs AAstaL, A7l wEtd FF EH

o, Holy FAe EE3 stal, dA F8&Y F U ARH AdS )

e Akl mY g S AAStE FAN ZGAEY A9 22 AE &
T ARS Frlsles AE3 rledgale] d=zgtzE AHolsta 9tk (Martin Rinne, 2004; Richey
James M., Grinnell, Mary 2004; Robert Phaal et. al., 2004, o]¥ <, 2008). 7|E2=Wo E35H2)

dol =2 v F8E A7V s FF Aol & v e dE B didrles B4

3l71 918 71€71 89 o) tiKostoff & Schaller, 2001; Petrick & Echols 2004, B} <,
2007). @Esh= 7159 7ed L) dAHS APt JeEe] dAE FEI A
2& 71€84e 32T 5 Y ARE 7184 HAES AT ol R 9T FH
717 Zledege FHske 7l dnedE 9, 2007)
ZIeREYS g 2 SHCE JeNEAE FHd B VAE & F AT
O 42 =4 (demand-puld9] 71&718 34
@ A Al A7 ZAT g2l ¥ A (Consensus Building)¢] 34
@ 7Hg ZEHAQ e Addss A ZASA B0E Ve RE AR e
THE t= 9oE Fost
] “ ATt

- 167 -



ihd
ol
o)
o
ol
A
ot
oy
X
i
2
i
fo
e
t
rln
i
o
>,
ot
il
bt
=y
E
o
K o

@ 7lezeqls 2AlZ Adsts dAEA AFY aTARES Tled TSR
AN 7)aL o] TS s BT V&3 oy edilde HE
©® 7lezege A4 & 2 =
o] F7fstAl @ F R =
2 ol FTEsH, TAA] FF AFAFES Fvste HAol 2 (A7 ¢,

2003; DOE, 2000; Garcia & Bray, 1997)

oAb 24 R R

TN ZER F5S TG AHES AR A4 (HAEFAFAAAE mHe f
B7led AH2t AR T2 FEIAT olet 22 2EWYe eyt FASAAN A
ooz dEFT F AALY A T At s F= T F2 78

7 i e 79 g
HBEA Av|x dAZAY HESYZ A3, g g = o
ARAABAATY | 1995 | oo AHle My, HEHS st S IESEN
Mol dAAHE 7E=2H
AR A 1997 | IMT-2000 2 o]% HElu|t]o] An]2o] thal MulA-7]EdAA=
glE HZE ZAEANY ], 2R OAE 1A, AR, FAHAE S 6
2001 o ’ -
QLRSS o 71EEokE tYoR @ AYrlERey
o gy | SEET BFEIE 2, AelgygUse, Gerivel, A
5 6t Zokell gk 3 rlemET
100) 49g oo %P8 WAAY U /EFF Lol S1%3
o7& 2002 | o A2 BE %S EEeT, Hr)%d BE 27} A
4o HHE A EoF HE AA
s 2010 023 U-City /ldol 71%38te], Aul2RE 7|&RE Qg is
U-Eco City AFd = Aonr 2oy §3 ZowS A

(1) U-Eco City 2=

U-Eco Citye= FHIFAE 2= 7es S83te HolA WX utad Agrso] B7] ufiEol
HHoz FA4E dart ok U-Eco City d7dolAe TZ23AE T34 U-City 2=
AAsERA=E. MA U-City 74884 F, op7|dx= ths 1834 o] U-City 7ls< ¢4
o= #golA ARz, T, =g, #E o AR ERSeH olF usd (Mult

o ofx

- 168 -



Layered) U-City 7Hdeolet & 4= Utk B Ao AA = WEES U-Eco City Ao A
SRIA &S At (0" 2 #9 SAH = A7 T IEHIA).

19 179. U-Eco Citye] #4284

=]
7 %

W zoyol @ el 34 5¢ st e 2o

n

(7 U-City AJH¥]2~ Z ="(Service Roadmap)

D Ao
R, AAA, Y B AGRAAANA FF ARAoE T ANl sk 82718 S5 of
2 S 9% A A ke AASE Aol

7128 EEe Aul 27 389 B3E B, AAR2zte §F o3 MEE AH2 gAY
A A, Tedd S50 A e FE WSt UiE, WSt A8 7hed 2ed A
53 2oy WHE ), technology pushollAl market pull W&o 2 ZH7/H%th SRM &&o
MUl =gl ef Aul 2 WEAE Ade ALstal, gHste =AARS Y AEls g4 T4 A
AL e, U-City AFAe] ARUAldE gt U-City vl 7Adzte] 34t E
TS5t Aol AAAH U-City AHI=E 7| a3t

3) A4
Az 2EWY AYe T Yt 2ol MAAFE S, U-Aulz R Anszc
o

WP Agstel U-Auls Zeg

- 169 -



a9 180. U-City AlHl2 2= 24 74

4) EFAA

G Al 20 BRAAE ofd T1EH o]
A, FAFA, =AZE, APH, 7T

lo
©
N
)
2
o
)
o
A
4
i_:“
=
f
4
ox
e
=

19 181, ©H9 A H| 2o BF{ANA

(1) U-City 7]& 2 x=w(Technology Roadmap)
D A

7Ne2eWe U-City 78S 93t 7|9t AR7V|eEe Ay @d WHFS AATFoZHN
U-City AFgellA 7]&2] AZEHHQ] Algo] FHIEE A Yst= =7o|th 7EZ2EWs 53
U-City 71€9] v AZFS FHE F e 7S Agdozxn ZAAH Jde HAGEA F3Hol
V53l E sla, FX @A AR U-City 712 AAToZHN TAFIY 7|eS 153}
st 28 TASAHS A= <
2) EFAA

71e 2ol ERAAE AN, YESYZ, AEHolx, T2AA, Hote] 7IxZ2 &R, &

- 170 -



A e WelAM ZFE 2 F Aes 7€y

7R AREZ E 107/ 7€ FEIT U

5 2
M-‘OI-L
2
k)
o
—
—
N
N
ofy
Mo
;{m
18
o
N
)
ofj
I
o
o)
%
*

a9 182, &A= ERAA

(th U-City 1=z} Z=wi(Infrastructure Roadmap)
D FXaA 24
U-City Fx1&
A Y Ui
ATt

O vl (Near Future): U-City 1z} #AS 7)< W3}
dAAZA S AN 7 de WEE

@ 7}sm #(Possible Future): 7Fsmgio] tha Hge AHe
g o ® A=, 71 daAYY AHS

of U-City Fxldeko] A5
@ WulgBeyond Future): U-City7} HE Z2= 3t A=

of Folgel glol A shssiha AASE AHS st

2) olxz}l =owle] 44

U-City =2} 2Efie [T7]&9 T34 wME TAg st gi&d 5 lofokst
2 2l

ofuzt Bl AAet FXHFomA T FFoF k. orIH= A Regulation)”
‘3 F(Standard)’ , ‘Fa(Reference)’ 9 MEES Y3t Yo
I 2.

- 171 -



a9 183 2=l A4

3 dx=2t == ERAA
gt oled =M, 23, Thhek A ZS(ZA, UEHN A, IHE FESI o,
2 AE, 7tE, AA, AT, B, =AY 67H TR RS 1Y =)

13 184. U-City ¢lzg} BFAA

(8 U-City =A1#e] 2= (Management Roadmap)

D U-Cityell A ] 719kA] A
U-City 7|9 S Zrjdoles A=A AF=E, 7Heuldde 7IS=A7MA 352 o=
iy

[e)
BE=H, ol #F

%l A HEYA 5 U-City 7[9AE S 71E EAC A8t 2o ¢

dsta BlE= Wol &8s & dEF o= Iud SAEHT] oH7] "Eoln. 7E ZHkA|
AL FF oF 20d o3 7t 2 Jhe ey IT37F &3] A 5 o F o=z o] Fofd Ao
2 q3dt. e LAY, FFAIAN st U-City 7|HtAd o) Fdae7t d&st
Al ol Fod Zﬂoi Z*”o*o}le 7henle el Afole sLdAG] o T, AL FFA
A2 A=A E SFAY7E ol Fo A e Aoz AddHn. Arjzoz ¥ nde

- 172 -



=& Ao U-City 7IRkAAEo] FFHA 7€ 7IHkA A9 T3 Sdd o= A Q=TT
oj]FA A M E TFAYTE o] FAE F e ALE S

2) U-Cityell A o] “d B e

U-Cityol A ] EA]X*EJ%alt SEARAHe T SFHRAH LYoz tEH.
U-City EZARAE Q] A, Sug o= U-City 9x(E= U-Citye] ¢4 H9) W AR E
o] o]Fo A &4014, TVsrEole GRAHEAZDL AAS Felzo AAL F3E&Yol
7bss A Aow dAdETh

3) U-Cityoll A2} 3A &z

F% 5 ol Zvl e U-Citye] ﬁé 222 @A AH3 =4 9 U-City #d=
dAEE A2 Aoz ATHET. o= oA Ay niel o] U-City 7|RkAIAE ] 7=
@al, U-City MBl=7F SdsiA] Al E A e deolA a7 U-City #d Y4220
ZkFo] A7l oH¥ua ddHr] W&ot 12y U-City 7|RkA A3} Auj2=7F §o] B
= 7bFsrldel doix = U-CityZIik FZAA T T80 "ulfol o]&9] X*’“% Aoz 9
dH e @4, U-City AMd2 AAle Svldde AAA W] AF=230e] dHAA ol F
A5 Jhsuld el AAAZY dHAA, AAA W AR, 71 5 F- —?ﬂl%ol Foste 4
AAZY +=2 Aoz oAddn.

Zlo

_

N

=7
kil

L)

|

4) U-Cityol| A1 2] ARI%HS

U-Cityol 8] ARBels 7 BEwe A= O Aze A2 o2 Auze BAz 2
& Ao dfth @A ArHOR HRAFo UBF WEFEOY 74 BB A,

ol 5] FFd 2ty shevdel BAAA A dA ANES] FAVE Tted
Ao E AaEY wsoly P4 FEH Zo] FFHoE HHHA ZAAAE 7HA L o
I3 A0l e EokY 73%01] ANET P71 He] gdS Ure F5dY AV 7t
SHl dA 7zl A AAEjelA = E Ao R oddEnh Ed, AEE|Y A 2
of TAFAYE AT HRO| AHA TS st ARIE] Fofrt 53] A== Fokol 9o
AMe Zhsuldd s FEge] 9 AAAAGAA AP vt dAsA S Ao A
Ao}
5 U-City E=AI#E] 299 T4

A FE A4 Bl 2oy digte EA#E SHY &/ 28 AZE(E TR

- 173 -



JhL

% 185 U-City #28 259 4

() FAEoF FHIAH = ARj2= 229

SAREoF FHIFEH 2 AHl 2 Z2EE O30 2 SAZ JEEAH
O @@ L) Arl2 718 9 A9
@ U-Healthcare H-& 2 U-City AJH]20A Z4lRol &871% AMulx &
© "HZ3 AA: A XS, 78 7FsAI7D, SERAARI AN S),
@ G2 B M= E ASEAHAHP), @uto], AR oF FH|FE 2 AR 29| 7]
AEE o %

5. Alz=H wiwd H as<
b, R, ARA wpEA ol ¥ ATE Fal ALE FABFBUANLY, AFEUHAA 2, 2
AEA 29 A3 AT 5 AES AEA HFAe Adatgia ol W 20 Ayt

- 174 -



E AFNE JAE Tl JoX Fxe AN ExE g G4 2 AT
e HE Hie 7MY AT AMEE A B o Thse A 2 e A H e}
A B34S U-IT7]1=S o83t XYY Hsta sdaAgat A9 9@ I7bd9e] JrFa
Aol Astala A5 2 AA0R Aojdhe FRAUANLUS ARt AoR ATERE
AdatAdtt 53] AMGHHAI RS R o A AT HEERE AR 7 dAE A
TEE GAEE e 2
L IhdE d75g 2 g4s

TH AT ure] Zx Ao ure] & e
— S} A 9 v — S} faee A 100
- 7 NS YRR
- 7 AARE A% B - svlE E£8 $QEeade 98 S 100
B A
HT
_ =ALH _ e | A~nd A
U '—iﬁ‘)?_]_' %’%EEU‘E Xﬂ/\] 'TTJ'TEO]:U IT =0 1~ ]——— EE Eﬁ] I(X)
- FAbEoF fulTEl s Bg 2 A
- #8234 A4 DB 75
- Bio—sensor ©]-& AEAKR N
- - ol8{ & ] =z Z= gk
=712 A Bio—sensor ©]-& AJg]AE =H7|& N 100
e LR LIES 3 L v i e B B
- AP USN271% 24
- 7HEUE P USNeA7|&E 24
- USN 847 2 71s6% ¥4 |- U-Healthcaretd 71553 24 100
EAER - AR g
(2011~ - EUEIERY EFT 7Y
2012) S ER S R EA SR D
- AERURYA2E e 7AR) 2 A e
g @ e - QAR RAZE 27 2 744 -
R RES IR IR B
- BYEYPERA 2T B 7
- el 2 7AR B 14e
- SARARS L/FEAN, o} AA Y E
ZREE] g 4849
_ Jl=u Q. o
- A A_AE, ZREES] ZISEHHRE BOAN, oA, A= 100
’ AMEE T2EES] L 2 48418
- H"J@{E% A2AA ZREES] 7 E
LA
_ \=u Q ol ] 1]
15 AN EE AedA AP G 9114 EL B RFID d 100
ZEEES] D 2 AEAE

- 175 -



H

X0 =
S0 = S 0
(@]
—
ojy o
o oj S
B
S w T 3 - o
o m < ~ oo = ul = = S
e WP =3 = < ) op ~ Iy = S
< it < o < G = =
ll ~ ﬁml‘._ _ZT| iy * »ﬁ ~X ‘;olm on zi w o
o | of - o = 3 v o < 0 g =
=T = % = 9 sl w&rﬂ < z % A i
X - 30 & do =B F
o | % X gz W o o N E 2l
) R ISR ¢ e 3
ﬂ” zn ~X G 1% Wlnw U;A JM'., m,x o it cwE m MWE mmE
il A L | e g S i .
5| =< P w0 HETXX g Jhy = El =
aﬁﬂgoﬁ DR GHETF 'K n " = G
_ =0 — =
A ) - Wy | o O o w =B LN = TE T oo & 3 Mooy
R o ﬁw 72 A Mmoo M do oo K o TEE T TR e .
< w N w m@ g T 0 ﬂ; il I el iz~ oF BE .A]ﬁ AL ) T = = _ ~ p— i ~
| wo | M muam o - @rbzﬁcgﬁﬁm_x%y nER <X A AL i W H TR
| = R o T m o WA WO e i = = oz X
! Lo | A BE mTr. o i ST T T T T 0 E m M = J| =0 zn <
A IERRY B BT XK A4 JAA=
| LET FEE DR 14 R EES
B iy , | AR S Pw B e e W X
- i gl T | NN N i AT
= %o = P N S 20 6O L TR
i 4 K > L LY AN i
2 4 o o TV of il S X o o T o
cull e oy o° = o —_ L o of
== = do uoE ) i . S
-1 & Ny E ) Nl I oy % ~ nnu_m
Ly R ! = Al g 5 i e
G2 ou ) Z o a4 7 = i = - -
== | 2 2y : 3z -
s X ET 5 H z q 7 i 43
_ " i) T X B = Al < T =
_ = ™ =) e o < - = =
i | T R oy i o F
i = X B T = Al Ao
S o i S < X
) | of R <
Mo ~ 50 L
o | = o
—_ m — | ~X E &O
XSS | o o
L

- 176 -



W

X0

v

100

100

=
e

il
l
=

I

=]
=

==
=

database -

- Sound-sensor ©|-& °] AT IX|7|= I
= R Ea=lEe) T At =i A |

A&

X
2k AA

1
H

A 2E, SR E YA 28, A

s

A %= ZgH]

oot

e

=13

=

70
ul
=

iy

s
™

s
h=

alr
=

LS ) A 2] A8 A
- 7IEEYE A ~E A8 A A=)
A 2g] 28

==

- Sound-sensor ©]-&

7h

ABAAE

1=]]
=

<]

iy

ST
=

ECRSERE

A

™
=

s

0
opd
|

il

(2013~
2014)

174

o
Z
it

=1}
=

R

(9

o A%}

=

o] AA H PFHR} FA BAHS U-IT7]EE o]
T

Z7hegle] An

<= NEgo=n 7
- 177 -

=

=
=

bl 7}
A Ao B

=]

°

=

o

o

=
=

3

s
A2

o

2=
T

g

Al 2 A FHEER ] YA

=

J

AL A <)

=

S F Ao



W
_Z_ﬁ

]
~

o
T
o
o

<J

X
i
file)

o
o

A

&

7t

3]

7}, U-IT7]

G

=]

U- 1T7]

| —
T—

3}

st A}

e WA

dx o 9
Ae)7)|E FHo 713}

ol Z
=

3}

%o A A

5

e

Aol &= IT Al

bolahs B =

ol

~

4%

]91_

o] &

=
=

o IT 2FAA

=
o

oF

i

[e13
o

2 27} AAAA AUA EF] 7]

U= 7|4k

g %

)

TRIAEZ 7l ARSEAE

.

%% U-Healthcare 7| &<

K

=i

A

Far &-g-o]

S

A
T

Al S 7oz AA oy y gGA A==l F

01;3_;
=

il

=g}

o 7]ik <l

=
FTE

3 oZH

Ea

shof A

Z}. RFID/USN7| &S 5& 9 =AMEoko &g

)
—

wK

ol

ol

Aol 714

o

- 178 -



_Z_ﬁ

=
_WL

)
Nr

5 4ehel, 33hd o] x| dergle] A

[e)

iat
oS

A717F =S

Al 7=

<

o

A

2 AU LE @

atef A n|

=
=

svi, o]

ol 7] 5t

s

AR BE

%3

=

of 7]of%t

A 7=

- 179 -



- 180 -



H 5 & d7oig 47t 2 o

=

m

2 A

ok

Al A A0E A

1. =843

2 AN dAE S5t Mdg 7Y AA 2 s FR1e) SAF S U-IT7]eS 9
g5te BUHDST SAwet A9 9 ZrRde) Ansaxel dssn 4E @ 94
o Aot EHBA LA UF WIS FPshT o]F 4 - Hoksle] B3 YL 3
Ao
zaws Z94 =359 Z99%
10-2012-006404 (FSE A2 AY F5 A 2 Uy 2012.06.15
10-2013-0004248 | 35 0) o} 4510 & o &R A 2 2013.08.08
10-2014-0091121 | A=oistu4tstd = o 71E9 94 7 A2H 2014.07.18
10-2014-0097251 | A=t g nststyg E ot SAHE #e] Al2E 9 uky 2014.07.30
10-2014-0097251 (F)SEkA A A A 9 A7 FEl A== 2014.08.11
2. 7ol & AL st A3
- N 71 &0l A
RSER PESEIE e
h=]
Hel WAl 8 AEARSE ZA B3 U1T71%8 ol gato]
ASEUEY Az" | BUHZSE S0t A9 2 Zase] ARradd | (72
Asha A5 8 AA 0z Aofshs Eaehel A
= y: I &35 IS =4
Naol ARE Aoy | o) AEEE S dam 5o WA Aes S
: = Al LA R 248 A S RS A EELSEY
TEupgol B w5 AT
WA NEE BA 1R ol FRE BHSRE A
29 AHAE 9AE AT _ _ :
S i | 22l k52 A WA oIBR8 Al A A, A | L
U-rrmel el we | o T et
w5
3, AR
Z - Vol.
o =2 e toy | M
FAEE %S BEW FANE US4 | Nor-
2012 A2 = elel 4 kA A 317 813 F] 18(1) .
. . L Non-
2012 /4% U-Healthcare =99et A7 A22ANLBARIA | 182) So;
PRONOE S EATE Zo] 9 I -
2012 o ﬂo?ia pese T ARZANABATI A | 182) Iiocg

- 181 -



A _ .
A = sy N
; Non-
2012 A=e] AT A2wsto] A AT S48 53] A 18(2) -
R I LR R R _ s Non-
T
2012 SUHY A2 ST A B 228} 3] A 11 Sl
9013 Development of Livestock Management Module Research Notes in 14D Non-
using RFID for Livestock Farm. Information Science SCl
Desi f 1 Model f -IT f i
9013 esign o. a Conceptua .O.de or U-IT based | Journal o .Next Generation 13 | scopus
Livestock Telemedicine System. Information Technology
9013 Research on U-IT based Livestock Telemedicine Research Notes in 1401) Non-
System. Information Science SCl
9013 A study on the GIS applied to Livestock Field Research Notes in 141 Non-
as the National Spatial Data Project. Information Science SCl
Study on Plan and Verification of Real Time i
. . Research Notes in Non-
2013 | Location System of Hanwoo Breeding Cattle for . . 14(1)
. . Information Science SCl
Analyzing Behavior of Test bed.
9013 A Study on the GIS-based Livestock Application | Journal of.Next Generation 4@ | scopus
Strategy. Information Technology
Development of the RFID-based Livestock ID Journal of Next Generation
2013 velop v N X 4(5) | SCOPUS
Management System. Information Technology
A Study on Development of the Integrated
. ey V P & ) Journal of Convergence Non-
2013 | Livestock Excretion Management System using Information Technolo 8(16) Sl
U-ICT and GIS. s
International Journal of
A Study on Spatial Construction based on a.l ! . Non-
2013 _ Information Processing and | 4(6)
Theory of Experience. SCI
Management
Journal of Next Generation Non-
2013 A Study on the Construction of Smart Space. ! ) x A7)
Information Technology SCl
Dietary Fermented Seaweed and Seaweed
2014 Fusiforme on Growth Performance, Carca§s Asian—Au#ralasign journal 27(6) SCIE
Parameters and Immunoglobulin Concentration of animal sciences
in Broiler Chicks.
Effects of Combination of Rice Straw with Asian-Australasian iournal
2014 | Alfalfa Pellet on Milk Productivity and Chewing , _ ] 27(7) SCIE
. . . of animal sciences
Activity in Lactating Dairy Cow.
Effects of Light Color on Energy Expenditure Asian-Australasian journal
2014 et OO O EHETEY BXPEndi ustraiasian Jou 217) | SCIE
and Behavior in BroilerChickens. of animal sciences
_ _ . s Non-
2014 | FElFEIS Jl0el B4 R A2d AT | FFHLAUBFAIA | 200 |

- 182 -




o
5T |9
~ Of
X Ho
5 K
. =T
T Ho
AL -
X Hin
= M
m! _ZTv
o} A
alil Ho
< o
<ZT| m

— Ho o
m T ﬂmm
D 7 &)
= o o
E )
% - Ho
@) X o
= 2 4
B
5 N 03
= i
=) W N
& = S
[a o N
oS ~
— o
3
i M
X
ol

- 183 -




Al 2Hd Gy &8AE

o

o]
=

1 AR RUEY A2d

Y %

7} 4

=i
=

e

o,

0

Aol

<}
=

JJo

ol 7}

‘ao

-—

ad

ﬁo
W

—_

A

B

=
s

Hlo

S
=

Al BN LA A

=
LN

T,

AR HlolHE Tl &

H=

3]

=
s =

g ok ofuje

2%

P
T

o
Gl

o

o

Al M3t o

al
>
h

e
&

—~

;Ox_
o
%o

%

TR

O

oju
=
0

<
i

S

o

R

s

o

- 184 -



5 #

R

15,000,000

H

AToNA NEEE A"
a3ttt 7FA sk,
5%, 15%, 25%, 40% = 7}73 %t

A%
750 A AA Aot

A& A=

AR
=g /\]x—lo]fsoﬂ SR

100+

oo

57l

=

a =

SqA 2 AAAT
BEHow Agat

O:]7 3%’
(H9] - Rk
e s 19 = 2= A= 4=} 5= A
2 AAat 4,398 7330 21,991 36,652 58,644 129,015
AAAE sgaE 5,277 8,796 26,389 43 983 70,372 154,817
B HE 439 733 2119 3,665 5,864 12,820
st A 10,114 16,859 50,499 84,300 134,880 296,652
) AH AAEY B A7 s AEE Sl Uy s A e 44X
2) AAA sFEY B AFdA AErEe] APEE 53 wA5E Y Hl% l‘zﬂ 5 FAA
3) BIl7bx 2= %ﬂ DR ASA A AYEE B vUEHE FEEY, BHAEThH 5 FAA
B AE B AFaA )& AjlEE S8 vdiEe EEy), Basr] S %Xé
- AAA JJr a3 += AFAA EA] 120%2 AR o, BI7EA] AEde AH AA)
a9 10%= A+A 39T
ste e = =P [=ThN =
P 172,069 166,226 6,185 6,347 7,347 3,604
TEES 2,921,844 2,761,576 160,268 429,547 9,880,632 149,199, 689

- 185 -



e s
ANEA2E ) Otel== NEA2E == Otel=
20 0|gt 134,797 796,322 20 0|8t 130,560 770,422
20~50 24,110 728,192 20~50 23,317 702,731
50~100 8,772 597,297 50~100 8,311 567,318
100 Ol&f 4,390 800,033 100 Ol&f 4,038 721,105
2Rl 172,069 2,921,844 Al 166,226 2,761,576
L A
ANEA2E ) Otel== ANEA2E D Otel==
20 0]¢gt 4,531 25,900 20 0|8t 302 3,068
20~50 838 25,461 20~50 1,889 71,019
50~100 464 29,979 50~100 3,162 223,161
100 Ol & 352 78,928 100 014 994 132,299
S 6,185 160,268 A 6,347 429,547
=N =
ANEA2E ) Otel= ASHEE == Otel==
1,000 Of¢gt 4,099 1,150, 351 10,000 Ot 408 2,472,853
1,000~5,000 2,943 5,843,485 10,000~30,000 1,238 23,321,944
5,000~10,000 216 1,413,491 30,000~50,000 992 37,189,920
10,000 Ol &t 89 1,473,305 50,000 Of&t 966 86,214,972
g 7,347 9,880,632 2P 3,604 149,199,689
<EA FAF 52 A=A 7 2 vk (2010 4/4:27))>

==

o

- 186 -




24,110 23,317 838 1,889 50, 154
8,772 8,311 464 3,162 20,709
4,390 4,038 352 994 9,774

37,272 35,666 1,654 6,045 80,637

<& 20mteE] o]

<HE 7t 7>

50,154 752,310,000,000
20,709 310,635,000,000
9,774 146,610,000, 000
80,637 1,209,555,000, 000

<TWE §7F AlLE 5 HE>

3% 5%

15%

25%

40%

4,398,300,000

7,330,500,000

21,991,500,000

36,652,500,000

58,644,000,000

A=Y A ARE 2 T

=

- 187 -




& AT
oNA 53
# 55 EA 1

- 188 -

N

=]

o

ol

I

7=



A 7 B ITAIM.EH| HE
=27 AFek A 2| A} A
01 |[25% AlA == |Zigbee F4l, 8bit MCU, 7483 <l, SHT-75 A=
02 |CO, AAM &= Zighee F21, 8bit MCU, &7<, K-30 A=
03 |28 AlA = Zighee &1, 8bit MCU, 874, TM-103 A=
Zighee Al, 8bit MCU, A&,
04 |[THFTEH AA =& 4l
ool i MCT-TX350B .
Zigbee %21, Ethernet %4!,8bit MCU,
05 [Alel=slol SN ° A
g8
06 |7}=& "H1 Zighee &1, 8bit MCU, 3V # & €],TN-901 A=
USB OTG 4!, 8bit MCU, USB # <,
07 |H=Z8 A4 %l
| A=A TN-901 = T
08 |CCTV SNV-7080R A=
09 |INVR SRN-1670D A=)
Fujitsu, Intel Xeon, 500GB HDD,
10 |41 : S E}A
2MB ™| 2.2
11 |&8 SW ubuntu, tomcat, mysql
12 |5 ZEYUEHE SW |[SEH, 79 EUHE &AZES
© al =2} =
13 |=a= o jE]—Zj, O]'_EEO]E 7I¥F & EYUHZY A,
W=Zzg A2 =&
14 |5 AF S8 SEHE, tE=Eolt VNl 4 s )

- 189 -




al

s
ok

M 8 &

ot

Aarnink A. J. A., J. W. Schrama, M. J. W. Heetkamp, J. Stefanowska and T. T. T. Huynh.
2006. Temperature and body weight affect fouling of pig pens. J. Anim. Sci. 84:
2224-2231.

Agbagla-Dohnani, A., A. Cornu, and L. P. Broudiscou. 2012. Rumen digestion of rice straw
structural polysaccharides: Effect of ammonia treatment and lucerne extract
supplementation in vitro. Animal 6:1642-1647.

Albright, J. L., and C. W. Arave. 1997. The behaviour of cattle. CAB Int., Wallingford, UK.

Alzahal, O., H. AlZahal, M. Van Schaik, [. Kyriazakis, T. F. Duffield, and B. W. McBride. 2011.
The use of a radiotelemetric ruminal bolus to detect body temperature changes in
lactating dairy cattle. J. Dairy Sci. 94, 3568-3574.

Andersen H. M. L., E. Jargensen, L. Dybkjeer, B. Jargensen. 2008.

AOAC. 1995. Official Methods of Analysis. Association of Official Analytical Chemists,
Arlington, VA.

Arthington, J., J. Spears, and D. Miller. 2005. The effect of early weaning on feedlot
performance and measures of stress in beef calves. Journal of Animal Science 83:
933-939.

ASAE. 2001. S424. Method of Determining and Expressing Particle Size of Chopped Forage
Materials by Sieving. American National Agriculture Engineering, St. Joseph, MI, USA.

Azain, M., T. Tomkins, J. Sowinski, R. Arentson, and D. Jewell. 1996. Effect of supplemental
pig milk replacer on litter performance: seasonal variation in response. Journal of
animal science 74: 2195-2202.

Bae, D. H., J. G. Welch, and B. E. Gilman. 1983. Mastication and rumination in relation to
body size of cattle. J. Dairy Sci. 66:2137-2141.

Bae, H. D., T. A. McAllister, E. G. Kokko, F. L. Leggett, L. J. Yanke, K. D. Jakober, J. K. Ha,
H. T. Shin, and K.-J. Cheng. 1997. Effect of silica on the colonization of rice straw by
ruminal bacteria. Anim. Feed Sci. Technol. 65:165-181.

Balch, C. C. 1971. Proposal to use time spent chewing as an index of the extent to which
diets for ruminants possess the physical property of fibrousness characteristic of
roughages. Br. J. Nutr. 26:383-392.

Baldwin B. A. and D. L. Ingram. 1968. The influence of hypothalamic temperature and
ambient temperature on thermoregulatory mechanisms in the pig. J. Physiol. 198:
517-529.

Beauchemin, K. A., W. Z. Yang, and L. M. Rode. 2003. Effects of particle size of
alfalfa-based dairy cow diets on chewing activity, ruminal fermentation, and milk
production. J. Dairy Sci. 86:630-643.

Benzaquen, M. E., C. A. Rsico, L. F. Archbald, P. Melendez, M. -J. Thatcher, and W. W.

- 190 -



Thatcher. 2007. Rectal temperature, calving-related factors, and the incidence of
puerperal metritis in postpartum dairy cows. J. Dairy Sci. 90, 2804-2814.

Berry, B., C. R. Krehbiel, A. W. Confer, D. R. Gill, R. A. Smith, and M. Montelong. 2004.
Effects of dietary energy and starch concentrations for newly received feedlot calves: I
Growth performance and health. J. Anim. Sci. 82, 837-844.

Bleicher, N. 1963. Physical and behavioral analysis of dog vocalizations. American Journal of
Veterinary Research 24: 415-426.

Bradford, B. J. and C. R. Mullins. 2012. Invited review: Strategies for promoting productivity
and health of dairy -cattle by feeding nonforage fiber sources. J. Dairy Sci.
95:4735-4746..

Brouk, M. J., J. P. Harner, J. F. Smith, A. K. Hammond, W. F. Miller, and A. F. Park. 2003.
Effect of soaking and misting on respiration rate, body surface temperature, and body
temperature of heat stressed dairy cattle. Dairy Day, Kansas State Univ., Manhattan.

Burfeind, O., M. von Keyserlingk, D. Weary, D. Veira, and W. Heuwieser. 2010. Short
communication: Repeatability of measures of rectal temperature in dairy cows. J. Dairy
Sci. 93, 624-627.

Burfeind, O., V. Suthar, R. Voigtsberger, S. Bonk, and W. Heuwieser. 2011. Validity of
prepartum changes in vaginal and rectal temperature to predict calving in dairy cows.
J. Dairy Sci. 94, 5053-5061.

Campbell, R., and A. Dunkin. 1983. The influence of protein nutrition in early life on growth
and development of the pig. Br J Nutr 50: 605-617.

Chirase, N., and L. Greene. 2001. Dietary zinc and manganese sources administered from the
fetal stage onwards affect immune response of transit stressed and virus infected
offspring steer calves. Anim. Feed Sci. Technol. 93, 217-228.

Ciliaa J.,, D. C. Pipera, N Uptona, J. J. Hagana. 1998. A comparison of rectal and
subcutaneous body temperature measurement in the common marmoset. J. P. T. M. 40:
21-26.

Dawkins, M.S., 1998 Evolution and animal welfare. Q. Rev. Biol. 73, 305 - 28.

Dean H. K. and T. P. Hilditch. 1933. The influence of body temperature on the composition
of depot fats. Biochem J. 27: 1950-1956.

Duff, G. C., and M. L. Galyean. 2007. Board-invited review: recent advances in management
of highly stressed, newly received feedlot cattle. J. Anim. Sci. 85, 823-840.

Evans S. E. and D. L. Ingram. 1974. The significance of deep body temperature in regulating
the concentration of thyroxine in the plasma of the pig. J. Physiol. 236: 159-170.

Fraser AF and Broom Dm. 1990. Farm animal behaviour and welfare. CAB International, NY,
USA.

Futagawa M., T. Iwasaki, M. Ishida, K. Kamado, M. Ishida, K. Sawada. 2010. A Real-Time
Monitoring System Using a Multimodal Sensor with an Electrical Conductivity Sensor and
a Temperature Sensor for Cow Health Control. Jpn. J. Appl. Phys. 49: 04-12.

Futagawa, M., T. Iwasaki, M. Ishida, K. Kamado, M. Ishida, and K. Sawada. 2010. A real-time

- 191 -



monitoring system using a multimodal sensor with an electrical conductivity sensor and
a temperature sensor for cow health control. Jpn. J. Appl. Phys 49, 1-4.

Gerhard Manteuffel, Birger Puppe, Peter C. Schon. 2004. Vocalization of farm animals as a
measure of welfare.Applied Animal Begaviour Science. 88, 163 - 82.

Ghasemi, E., G. R. Ghorbani, M. Khorvash, M. R. Emami, and K. Karimi. 2013. Chemical
composition, cell wall features and degradability of stem, leaf blade and sheath in
untreated and alkali-treated rice straw. Animal 7:1106-1112.

Gloster, J.,, K. Ebert, S. Gubbins, J. Bashiruddin, and D. Paton. 2011. Normal variation in
thermal radiated temperature in cattle: implications for foot-and-mouth disease
detection. BMC Vet. Res. 7, 73-84.

Guidry, A., and R. McDowell. 1966. Tympanic membrane temperature for indicating rapid
changes in body temperature. J. Dairy Sci. 49, 74-77.

Gui-Jung Kim, “Design of U-Health Monitoring System Based on USN” , Korea Contents
Association, Vol.10, No.2, pp.53-56, 2012.

Haley, D., D. Bailey, and J. Stookey. 2005. The effects of weaning beef calves in two stages
on their behavior and growth rate. Journal of Animal Science 83: 2205-2214.

Hanneman S. K., J. T. Jesurum-Urbaitis and D. R. Bickel. 2004. Comparison of methods of
temperature measurement in swine. Lab. Anim. 38: 297-306.

Heitman H. J. and E. H. Hughes. 1949. The Effects of Air Temperature and Relative Humidity
on the Physiological well being of Swine. J. Anim. Sci. 8: 171-181.

Heitman H. J., C. F. Kelly and T. E. Bond. 1958. Ambient Air Temperature and Weight Gain
in Swine. J. Anim. Sci. 17: 62-67.

Henken A. M., H. A. Brandsma, W. van der Hel, M. W. A. Verstegen. 1991. Heat balance
characteristics of limit-fed growing pigs of several breeds kept in groups at and below
thermal neutrality. J. Anim. Sci. 69: 2434-2442.

Henken A. M., H. A. Brandsma, W. van der Hel, M. W. Verstegen. 1993. Circadian rhythm in
heat production of limit-fed growing pigs of several breeds kept at and below thermal
neutrality. J. Anim. Sci. 71: 1434-1440.

Hopp, S.L., Owren. M.j., Evans. C.S., 1997. Animal Acoustic Communication: sound Analysis
and Research Methods. Springer, Heidelberg.

Houpt, K. A., 1998. Domestic animal behavior for veterinarians and animal scientists. 3rd eds.
lowa state University Press. lowa, USA.

Hurnik, J., A. Webster, and S. DeBoer. 1985. An investigation of skin temperature differentials
in relation to estrus in dairy cattle using a thermal infrared scanning technique. J.
Anim. Sci. 61, 1095-1102.

Huynh T. T. T., A. J. A. Aarnink, M. W. A. Verstegen, W. J. J. Gerrits, M. J. W. Heetkamp,
B. Kemp and T. T. Canh. 2005. Effects of increasing temperatures on physiological
changes in pigs at different relative humidities. J. Anim. Sci. 83: 1385-1396.

Hyun-Seung Jo, Dae-Young, “Policy Implications for Vitalizing U-health Services Based on
the Consumer Survey and the Expert Interview” , Journal of Korea Technology

- 192 -



Innovation Society, Vol.14, No.3, pp. 488-515, 2011.

Infect. Immun. 63: 1122-1126.

Ingram D. L. and K. F. Legge. 1970. Variations in deep body temperature in the young
unrestrained pig over the 24 hour period. J. Physiol. 210: 989-998.

Ingram D. L. and K. F. Legge. 1971. The influence of deep body temperatures and skin
temperatures on peripheral blood flow in the pig. J. Phyeiol. 215: 693-707.

Ingram D. L., L. E. Mount. 1973. The effects of food intake and fasting on 24-hourly
variations in body temperature in the young pig. Pfliigers Arch. 339: 299-304.

Ipema, A., D. Goense, P. Hogewerf, H. Houwers, and H. Van Roest. 2008. Pilot study to
monitor body temperature of dairy cows with a rumen bolus. Comput. Electr. Agric. 64,
49-52.

Jae-Kwon Kim, Jong-Hoon Kim, Dong-Gyun Park, Young-Ho Lee, “U-Health Platform based
Health Management Service Model using Context Information” , The Journal of Digital
Policy & Management, Vol.10, No.8, pp.185-192, 2012.

Jin, S. and H. Chen. 2006. Structural properties and enzymatic hydrolysis of rice straw.
Process Biochem. 41:1261-1264.

Kammes, K. L. and M. S. Allen. 2012. Nutrient demand interacts with grass particle length to
affect digestion responses and chewing activity in dairy cows. J. Dairy Sci. 95:807-823.

Kang, B.B., Park, H.S., Yeo, H., 2012. Design and Implementation of Mobile Application System
for Ubiquitous Livestock Farm Based USN. The Korea Institute of Communications and
Info. Sciences(Autumn). 394-395.

Kang, h.J., Lee, M.H., Yeo, H., 2008. USN based Integrated Management System for Ubiquitous
livestock stall. The Korea Institute of Communications and Info. Sciences (Summer).
196-199.

Khafipour, E., D. O. Krause, and J. C. Plaizier. 2009. Alfalfa pellet-induced subacute ruminal
acidosis in dairy cows increases bacterial endotoxin in the rumen without causing
inflammation. J. Dairy Sci. 92:1712-1724.

Knospe, H. and H. Pohl, 2004. RFID security, Information Security Technical Report Vol. 9,
Issue 4, pp.39~50

Kononoff, P. J. and A. J. Heinrichs. 2003a. The effect of corn silage particle size and
cottonseed hulls on cows in early lactation. J. Dairy Sci. 86:2438-2451.

Kononoff, P. J. and A. J. Heinrichs. 2003b. The effect of reducing alfalfa haylage particle
size on cows in early lactation. J. Dairy Sci. 86:1445-1457.

Kononoff, P. J., A. J. Heinrichs, and D. R. Buckmaster. 2003a. Modification of the Penn State
forage and total mixed ration particle separator and the effects of moisture content on
its measurements. J. Dairy Sci. 86:1858-1863.

Kononoff, P. J., A. J. Heinrichs, and H. Lehman. 2003b. The effect of corn silage particle size
on eating behavior, chewing activities, and rumen fermentation in lactating dairy cows.
J. Dairy Sci. 86:3343-3353.

Koo, JH, Jung, T.W., Lee, S.R., Jo, J.H., Ahn, J.Y., 2013, A Study on Development of the

- 193 -



Integrated Livestock Excretion Management System using U-ICT and GIS. J. of
Convergence Info. Tech., 8(16), 83-87.

Koo, JH., Jo, JH., Ahn, JY., Jung, T.W., Lee, SM., Lee, S.R., 2013. Analysis of the User
Requirements for Development of Integrated Livestock Excretion Management System
applied with the Ubiquitous Tech- nology. J. of livestock housing and environment.
19(2), 95-100.

Koo, JH., Jung, T.W. Lee, S.R., 2012. A Study on U-Livestock Integrated Service on
Ubiquitous Technologies. J. of livestock housing and environment. 18(1), 9-18.

Korea Health Industry Development Institute, Strategic Research u-Health as New Industry,
2010.

Kornegay E. T., E. R. Miller, B. E. Brent, C. H. Long, D. E. Ullrey AND J. A. Hoefer. 1964.
Effect of fasting and refeeding on body weight, rectal temperature, blood volume and
various blood constituents in growing swine. J. Nutr. 84: 295-304.

Kostoff, R.N. and R.R. Shaller, 2001. Science and technology roadmaps, I[EEE Transactions on
Engineering Management, Vol. 48, No. 2, pp. 132-143

Krause, K. M., D. K. Combs, and K. A. Beauchemin. 2002. Effects of forage particle size and
grain fermentability in midlactation cows. I. Milk production and diet digestibility. J.
Dairy Sci. 85:1936-1946.

Krizanaca D., M. Haugka, F. Sterza, W. Weihsa, M. Holzera, K. Bayegana, A. Janataa, U. M.
Losertb, H. Herknera. 2010. Tracheal temperature for monitoring body temperature
during mild hypothermia in pigs. Resu. J. 81: 87-92.

Lee, H.C., Hwang, J.H., Kang, H.J., Yeo, H., 2009. Design for Global-Scale Ubiquitous Stable
Monitoring System. The Korea Institute of Communications and Info. Sciences (Summer).
398-400.

Lefcourt A. M. and W. R. Adams. 1996. Radiotelemetry measurement of body temperatures of
feedlot steers during summer. J. Anim. Sci. 74: 2633-2640.

Leininger, M. T., C. P. Portocarrero, A. P. Schinckel, M. E. Spurlock, C. A. Bidwell, J. N.
Nielsen, and K. L. Houseknechta. 2000. Physiological response to acute endotoxemia in
swine: effect of genotype on energy metabolites and leptin. Domestic anim.
endocrinology 18, 71-82.

Lippke, H. 1980. Forage characteristics related to intake, digestibility and gain by ruminants.
J. Anim. Sci. 50:952-961.

Littell, R., P. Henry, and C. Ammerman. 1998. Statistical analysis of repeated measures data
using SAS procedures. J. Anim. Sci. 76, 1216-1231.

Lohse L., A. Uttenthal, C. Engse, J. Nielsen. 2010. A study on the applicability of implantable
microchip transponders for body temperature measurements in pigs. Acta Vet. Scand.
52: 29.

Lusby, K., and R. Wettemann. 1980. Effects of early weaning calves from first calf heifers
on calf and heifer performance. Animal Science Research Report, Agricultural
Experiment Station, Oklahoma State University. 107: 55-58.

- 194 -



Martin, R., 2004. Technology roadmaps: Infrastructure for innovation, Technological
Forecasting & Social Change, Vol. 71, pp. 67-80

McConnell, J., J. Eargle, and R. Waldorf. 1987. Effects of weaning weight, co-mingling, group
size and room temperature on pig performance. Journal of animal science 65: 1201.

Meyer, D., M. S. Kerley, E. L. Walker, D. H. Keisler, V. L. Pierce, T. B. Schmidt, C. A. Stahl,
M. L. inville, and E. P. Berg. 2005. Growth rate, body composition, and meat tenderness
in early vs. traditionally weaned beef calves. Journal of Animal Science 83: 2752-2761.

Ministry of Health & Welfare of Korea, An Actual Survey of Current Status of u-Healthcare,
Republic of Korea, 2008.

Moorby, J. M., R. J. Dewhurst, R. T. Evans, and J. L. Danelon. 2006. Effects of dairy cow
diet forage proportion on duodenal nutrient supply and urinary purine derivative
excretion. J. Dairy Sci. 89:3552-3562.

Morton, E.S., 1977. On the occurrence and significance of motivation-structural rules in some
birds and mammals sound. Am. Nat. 111, 855 - 69.

Mount L. E., J. G. Rowell. 1960. Body size, body temperature and age in relation to the
metabolic rate of the pig in the first five weeks after birth. J. Physiol. 154: 408-416.

Mu-Wook Pyeon, Tae-Woong Jung, Nam-Gyun Kim, “Facility Management in Ubiquitous
Construction Process” , Journal of The Institute of Electronics Engineers of Korea,
Vol.35,No.5, pp.455-462, 2008.

Myers, S., D. Faulkner, F. Ireland, and D. Parrett. 1999. Comparison of three weaning ages on
cow-calf performance and steer carcass traits. Journal of Animal Science 77: 323-329.

Norimatsu M., T. Ono, A. Aoki, K. Ohishi, T. Takahashi, G. Watanabe, K. Taya, S. Sasamoto,
and Y. Tamura. 1995. Lipopolysaccharide-induced apoptosis in swine lymphocytes in
vivo.

NRC. 2001. Nutrient requirements of dairy cattle. 7th rev. ed. Natl. Acad. Press, Washington,
D. C.

Og-Nam Kim, “u-Healthcare is coming” , LGERI Report, 2009.

Peterson, G. A., T. B. Turner, K. M. Irvin, M. E. Davis, H. W. Newland, and W. R. Harvey.
1987. Cow and calf performance and economic considerations of early weaning of
fall-born beef calves. Journal of Animal Science 64: 15-22.

Petrick, 1j. and A.E. Echols 2004. Technology roadmapping in review: a tool for making
sustainable new product development decisions, Technological Forecasting and Social
Change, Vol. 71, pp. 81-100

Price, E., J. Harris, R. Borgwardt, M. Sween, and J. Connor. 2003. Fenceline contact of beef
calves with their dams at weaning reduces the negative effects of separation on
behavior and growth rate. Journal of Animal Science 81: 116-121.

Rainwater-Lovett K., J. M. Pacheco, C. Packer, L. L. Rodriguez. 2009. Detection of
foot-and-mouth disease virus infected cattle using infrared thermography. The
Veterinary J. 180: 317-324.

Rainwater-Lovett, K., J. M. Pacheco, C. Packer, and L. L. Rodriguez. 2009. Detection of

- 195 -



foot-and-mouth disease virus infected cattle using infrared thermography. Vet. J. 180,
317-324.

Reid, E., K. Fried, J. Velasco, and G. Dahl. 2012. Correlation of rectal temperature and
peripheral temperature from implantable radio-frequency microchips in Holstein steers
challenged with lipopolysaccharide under thermoneutral and high ambient temperatures.
J. Anim. Sci. 90, 4788-4794.

Reuter, R., J. Carroll, J. Dailey, B. Cook, and M. Galyean. 2008. Effects of dietary energy
source and level and injection of tilmicosin phosphate on immune function in
lipopolysaccharide-challenged beef steers. J. Anim. Sci. 86, 1963-1976.

Reuter, R., J. Carroll, L. Hulbert, J. Dailey, and M. Galyean. 2010. Technical note:
Development of a self-contained, indwelling rectal temperature probe for -cattle
research. J. Anim. Sci. 88, 3291-3295.

Richey, JM. and Grinnell, M., 2004. Evolution of roadmapping at motorola,
Research-Technology Management, Vol. 47, No. 2, pp. 37-45

Robert, P., Clare J.P., and Farukh. R., 2004. Technology roadmapping - A planning framework
for evolution and revolution, Technological Forecasting and Social Change, Vol. 71, pp.
5-26

Rose-Dye T. K., L. O. Burciaga-Robles, C. R. Krehbiel, D. L. Step, R. W. Fulton, A. W.
Confer and C. J. Richards. 2011. Rumen temperature change monitored with remote
rumen temperature boluses after challenges with bovine viral diarrhea virus and
Mannheimia haemolytica. J. Anim. Sci. 89: 1193-1200.

Rustomo, B., O. AlZahal, N. E. Odongo, T. F. Duffield, and B. W. McBride. 2006. Effects of
rumen acid load from feed and forage particle size on ruminal pH and dry matter
intake in the lactating dairy cow. J. Dairy Sci. 89:4758-4768.

S. R. Jones, M. K. McEwen, “A conceptual model of multiple dimensions of identity” ,
Journal of College Student Development, Vol.41, No.4, pp.405-414, 2000.

SAS Institute. 2011. SAS® 9.3 Output delivery system user’ s guide. Version 9.3, SAS Institute
Inc. Cary, NC, U.S.A.

Small, J., A. Kennedy, and S. Kahane. 2008. Core body temperature monitoring with passive
transponder boluses in beef heifers. Can. J. Anim. Sci. 88, 225-235.

Smith, B. 1., and C. A. Risco. 2005. Management of periparturient disorders in dairy cattle.
Vet. Clin. North Am. Food Anim. Pract. 21, 503-521.

Smith, G. S., A. B. Nelson, and E. J. Boggino. 1971. Digestibility of forages in vitro as
affected by content of “silica” . J. Anim. Sci. 33:466-471.

Smith, S. B., and J. D. Crouse. 1984. Relative contributions of acetate, lactate and glucose to
lipogenesis in bovine intramuscular and subcutaneous adipose tissue. The Journal of
nutrition 114: 792-800.

Steiger, M., M. Senn, G. Altreuther, D. Werling, F. Sutter, M. Kreuzer, and W. Langhans.
1999. Effect of a prolonged low-dose lipopolysaccharide infusion on feed intake and
metabolism in heifers. J. Anim. Sci. 77, 2523-2532.

- 196 -



Stookey, J., K. Schwartzkopf-Guenswein, C. Waltz, and J. Watts. 1997. Effects of remote and
contact weaning on behaviour and weight gain of beef calves. Journal of Animal
Science 75: 83-157.

Suthar, V., O. Burfeind, J. Patel, A. Dhami, and W. Heuwieser. 2011. Body temperature
around induced estrus in dairy cows. J. Dairy Sci. 94, 2368-2373.

Tae-Min Song, Ji-Young Ahn, Ae-Ri Son, “Introduction of u-health service in the public
sector” , Korea Contents Association Vol.10, No.2, pp.43-48, 2010.

Tae-Woong Jung, Jee-He Koo, “A Study on U-City Carbon Footprint Calculation Method for
Carbon Emission Trading System” , International Journal of Information Processing and
Management, Vol 3, No. 4, pp.48-57, 2012.

The ear skin temperature as an indicator of the thermal comfort of pigs. Appl. Anim. Behav.
Sci. 113: 43-56.

The Ministry of Security and Public Administration, Ministry of Health & Welfare of Korea,
National Information Society Agency, Presentation of u-IT Expansion Project, 2008.
Thompson, D., P. Muriel, D. Russell, P. Osborne, A. Bromley, M. Rowland, S. Creigh-Tyte, and
C. Brown. 2002. Economic costs of the foot and mouth disease outbreak in the United

Kingdom in 2001. Rev. sci. tech. Off. int. Epiz. 21, 675-685.

Timsit, E., S. Assie, R. Quiniou, H. Seegers, and N. Bareille. 2011. Early detection of bovine
respiratory disease in young bulls using reticulo-rumen temperature boluses. Vet. J. 190,
136-142.

Tokuda, L, Riede, T., Neubauer. j., Owren, M.J., Herzel, H., 2002. Nonlinear analysis of
irregular animal vocalizations. J. Acoust. Soc. Am. 111, 2908 - 2919.

U-Eco City AF9e, 2010. U-Eco City Atd© 2 3A), vl = /A Ld82 /d g T2
d 194 RA, S EISFE

Van Soest, P. J. 2006. Rice straw, the role of silica and treatments to improve quality. Anim.
Feed Sci. Technol. 130:137-171.

Van Soest, P. J., and L. H. P. Jones. 1968. Effect of silica in forages upon digestibility. J.
Dairy Sci. 51:1644-1648.

Van Soest, P. van, J. B. Robertson, and B. A. Lewis. 1991. Methods for dietary fiber, neutral
detergent fiber, and nonstarch polysaccharides in relation to animal nutrition. J. Dairy
Sci. 74:3583-3597.

Vickers, L. A., O. Burfeind, M. A. G. von Keyserlingk, D. M. Veira, D. M. Weary, and W.
Heuwieser. 2010. Technical note: Comparison of rectal and vaginal temperatures in
lactating dairy cows. J. Dairy Sci. 93, 5246-5251.

Wanapat, M., S. Polyorach, K. Boonnop, C. Mapato, and A. Cherdthong. 2009. Effects of
treating rice straw with urea or urea and calcium hydroxide upon intake, digestibility,
rumen fermentation and milk yield of dairy cows. Livest. Sci. 125:238-243.

Welch, J. G. and A. M. Smith. 1968. Influence of fasting on rumination activity in sheep. J.
Anim. Sci. 27:1734-1737.

Welch, J. G. and A. M. Smith. 1969a. Effect of varying amounts of forage intake on

- 197 -



rumination. J. Anim. Sci. 28:827-830.

Welch, J. G. and A. M. Smith. 1969b. Influence of forage quality on rumination time in sheep.
J. Anim. Sci. 28:813-818.

Welch, J. G., A. M. Smith, and K. S. Gibson. 1970. Rumination time in four breeds of dairy
cattle. J. Dairy Sci. 53:89-91.

Wertz, E., L. L. Berge, P. M. Walker, D. B. Faulkner, F. K. Mckeith, and S. Rodriguez-Zas.
2001. Early weaning and postweaning nutritional management affect feedlot
performance of angus x simmental heifers and the relationship of 12th rib fat and
marbling score to feed efficiency. Journal of Animal Science 79: 1660-1669.

Woodford, S. T. and M. R. Murphy. 1988. Effect of forage physical form on chewing activity,
dry matter intake, and rumen function of dairy cows in early lactation. J. Dairy Sci.
71:674-686.

Xin, H., Y. Liang, A. Tanaka, R. S. Gates, E. F. Wheeler, K. D. Casey, A. J. Heber, J. Q. Ni,
and H. Li, 2003. Ammonia Emissions from US. Poultry Houses: Part
[-MeasurementSystem and Techniques, the American Society of Agricultural and
Biological Engineers, Proceedings of 2003 Conference, Air Pollution from Agricultural
Operations III, pp.106~115

Yang, W. Z. and K. A. Beauchemin. 2007. Altering physically effective fiber intake through
forage proportion and particle length: Chewing and ruminal pH. J. Dairy Sci.
90:2826-2838.

Yang, W. Z. and K. A. Beauchemin. 2009. Increasing physically effective fiber content of
dairy cow diets through forage proportion versus forage chop length: Chewing and
ruminal pH. J. Dairy Sci. 92:1603-1615.

Zebeli, Q., S. M. Dunn, and B. N. Ametaj. 2011. Perturbations of plasma metabolites
correlated with the rise of rumen endotoxin in dairy cows fed diets rich in easily
degradable carbohydrates. J. Dairy Sci. 94:2374-2382.

Zhekun, L., R. Gadh and B.S. Prabhu, 2004. Applications of RFID Technolofy and Smart Parts
in Manufactoring, ASME 2004 Design Engineering Technical Conferences and Computers
and Information in Engineering Conference, Proceedings of DETC* 04, pp.1~7

Zijlstra, R. T., K.-Y. Whang, R. A. Easter, and J. Odle. 1996. Effect of feeding a milk
replacer to early-weaned pigs on growth, body composition, and small intestinal
morphology, compared with suckled littermates. Journal of animal science 74: 2948-2959.

7(})5]5[:’ 71;\1]3} o]zo 7L§4__5 2011. USN 7]1:1]— l-:g IT 61—7]/\ =3 x%x].i/\lib;tl-‘;_@l
26: 97-107.

7435 &, 2007. U-Health Altje] =3, A AAA AT 4
A, 9471, AFY, FAH, A7E 2003 FFAE FATE ¥ dEo] AT &5 o
SotAlo] AAESE, HasY 9 ARo|E§A A= &3 I=T=ALASI A 45
101-112.

FARHAATY, 2008, =7F AFE FWe k3 Bio-Security System &5+

TR 2011 FEAY e G ITE ol &3 Agdg o tigh & 4=

- 198 -



iy
,mmu

o

%

o

=K

=
=

A E 2EA7]E ol

kR, 2008. FHIAE2~EA 9 F

[

e

=eiel.

o
T

af ¥, 2009.

8

K

o

o] A, AEH

Al

A Aol WA 9 BREEAAAH A 49 59-66.

ald

&, AS 7. 2009. RFID/USN 7|®F 4k=E o]

. 15: 331-343.

TA 3,

NH

o
mo
4

mo

~H

=)

-City
=], A11¥ A1Z, pp. 145-156

g U

-
o

<1<, 2009. A&7t

U
=

=
LN

3

o

or

11: 125-138.

3] A].
Al

W, 2004, RFID 7|ss3 ¥

H}
han |

) }‘EH7(:D‘7
A e+ 154, pp.1~11

ZaRs

N

op)

o vl

=3
=

9 Folxe] WEs fF 2

355-359.

4 WA

=
=

AN Zko] Al

3] 20, 357-363.

=
=

2003. 7}
&}

, ol g, A=

1§45

%

g529]

(e}
=

=

Sis

A7,

SuperLizer

ofel uw&

5 2

el

Ae, FAE, A4E, AAY, 2002 AAe] 283

i, &

213

15: 116-120.

N HE S8 .

Y3 exol Wk

_g]

—_—

Hao] A% e 27 A

, A<= 1996, Y A:

3] 7] 13, 140-143.

jzel

o
o

N

[<13
o}

% g4e)

™

TH

B/

Ho

&

A A

AAATA. 2011 FFAE: Y

4, 2014.

1-1093.

AN 713,

=
F=

al7

b oolfAl ATl HA.

3
pul

A= o

3k

29

Sis

00.

. 20

42: 745-750.

—

o
Bo
ol
ol
o
ol

15}3], pp. 143-164

(=P
e I 54

3] 2], A45A 65, 7=

6
. 2009. 42 155

p.

T

| 13F AbFe]. 2009 795 FEANE =

7
ABA 2 y-Healthcare A B ZA}2008
pe)
s

Z]

n

|

==
LN

d}
han |

o

S|
.

Eg7ke] 71&5F 83 A MXE ERE

EJA A3 29: 492-505.

31A] 1-142.

- 199 -



19 ZREHCID).

Aol MA= I

E
=

]
S

N4 m 5

A

o] AAAHKR

-, 2007
o A

Hle] Algo] AEANT EoFe| o5}

=
‘:‘I.T

==
‘:I.T

71
71

3}

1

yal
k<)

his

<
<

=

=

=

=

3AH A& p 7L
, ol 2003, AREA Vel ALyt 7)&7]| o Ao &

s
A& 3t

\

=4t

!

At

Q
. 16: 263-271.

, AE . 1991
, Al 1992
uio] @ Al 2"l 3-8 17: 404-409.

2004. o)A 2 g).

U e

=
o

Q) X
pp. 29-50
Tt,

A g Ao wAE ¥

)

T-ICT A E~7]
=3 =53, pp.

39: 200-209.
. Y= 25 173-177.

BE ARZAY GFA Fold ME EA BAAAIL HA 4
- AT A,

=i
=

A 2011 A=

647-651
9 o‘:]!

+E,

il

Jef. 1995.

o

T EQdEA T 22 24-41.

7‘:11/K

==} A

kL
A3t AEgkd T, 2010

‘u-Healthcare Av|2~9] |33} FA° , 2005

[ E 243 219 1 ,2006

133 FHlHE 2~7)H

, olA, A FaE 2006. RFID/USN 7]®ke} =jjuj

3=+, 06: 1-8.

A2 Althe] A2 A

A #1978 A6, pp.169~180

<] 2} 8-kl

9

o

T

, 2004,
‘Hlol oAl A e AA & HTA’

Nk, vlo) QA 28l 238} 24: 431-438.

2, 2006, U-farm
2009. HACCP

2Fg 2184, 2010, USN 7]
610-629.

jm
]
3z
1- O

.

]

A

2~ Hl
P

HE
A K 3}
3,

g
-
S

A

=

)

2 9%

Al %

2R AR Z 9, U-Health

o

FERIEL)

KO

7

QA FFAT AR

HE 54,

KO

X

;OL

o

- 200 -



1

i)
e

ST 110 90-94.

L1980, A A eo] AFEWME et AT By et
e A4 2004 B o} st FopA

AEsF, A, #4353, 749, 2 , O1&F,
o q& 5A4. IaF=AAAE3 A 46: 115-122.
FAJMAR, BAEXR B HAS IS, u-ITEAAY TR 3], 2008
343, 2010. FRIAE 2 FHEAHANAY EAF A AlxF Fd
http://cow.nias.go.kr/ 24 FFHLEA YA ~H

http://farmware.okdab.com/ AZE Qo] 1

http://jiaxingyuehe.en.alibaba.com/

http://jjh.farmzone.kr 7}=&Ex HAAAA B ZZ 1

http://kosis.kr/index/index.jsp =7+ A&

http://nabic.rda.go.kr/ &A™ A A BA| 28]

http://plaza.nias.go.kr/impcs/ 3+9-7H FF A B A 2~ E

http://plaza.nias.go.kr/mating/ &7} 9&3d wujAIE A] 2]
http://www.ecow.co.uk/

http://www.kahis.go.kr/ =71 sEWS FFA=
http://www.limc.co.kr/ 70 FAG 4
http://www.Ipsms.go.kr/ FA4FE b TE] Al 2~
http://www.meatwatch.go.kr/ =44 aL7] 5ol & L] Al 8
http://www.nabc.go.kr/ &2 A% 1A 2~
http://www.nias.go.kr/ =8 Z4+3}38H
http://www.nias.go.kr/envi/main.nias 7}&&% E3A HA] 2~ E
http://www.rfidk.com/

5}
3

o ok
o
o o

Al

o

o

)
=

http://www.sciencecodex.com/
http://www.u-service.or.kr/ NIA, u-A8] 22| LAl E

- 201 -



[ 1] UIT7]% Ag#E] ZUE™ A2" AESF

- 202 -




- 203 -




- 204 -




- 205 -




=
>
m

|

AEAL ol 7

ARSI B R NE

- 206 -

5 o] 4



- 207 -



- 208 -



- 209 -



THE (Y3 0] A, 59 AH8)

- 210 -



- 211 -



A z'l vl B WS QH(fY | o) A, A ARA AR

- 212 -



- 213 -



- 214 -



- 215 -



- 216 -



- 217 -



- 218 -



http://koix.kisti.re.kr/KISTI1.1003/JNL.JAKO200735836663124

A2 " u-healthcare" , 2227 (=ru]:14474, 31<]:787)
A =29/ e EE gk
3 | AR /2y
A3} A X
° °:i” B osRdAe A sue] WES ol8d AZAE RUHY
vl o
7}1”4 Nzee Aeragid. Aotd MES Fgae], ARFUE FHn
FIR=R=S i} )
pg | WANEE UMPCE ¥ AGHe] ol AgAbel A9 e} A
oy | EE BUEY @ dus adsignh AR, e, 28,
AZFA R
oo T, A Ao wE AAASFE AFsH7] A, 7142 RSSE F
wUE Y - el
oy | BFEY OYE XML 335 2890 A%ARE AAAF, HE | T
A E =
! XL; U s, Mnanas, A8, 2AREEAS, mA e 7201?
;2‘; ol e BA@T Agkahs AsES Austel =eld e
4 D | FEAS AT A6 AW e Amstar de weA
R = ) o \SAE:
9] el Ejﬂlomw Aulze] wrEmel A A A
szdgy |
o;qi http://koix.kisti.re.kr/KISTI1.1003/JNL.JAKO201126235931322
™ O

o5y UAE JEe dEY 2 P4 B V& Bl @)

AAE U-City, A= U-A2A9 2 7FsaiAl stglth. o474 )
sorue | WA AUIAHE AN MEAIUSN) slEel WEAD T4
oA | TR AR A @l A o JEs e g1 4,
amg oq | S8 BE T AL GBI G clBAACINS AFH 9
o | £ ACTE B =RelA ele wstdel ol MEda ddel b daa e

o | oy | T TE RIS AR S gle QMG 2 sl A | Aug
Jigboo g | T EAEA BF AR £HE 518 B Ax7E 2R Zighee | o3
Foe |4 RES s USN 83 astelch olel@ Aust wEel | /2008
7HHL/7‘711°ﬂ T o7 Qe Yol AZAF e Folzd oA} 374 doEE
T 9e 5 Am Avee Be 2UAE AA® 4 en, o e
z
T oz ag 49 2 2 Ay

A

http://koix.kisti.re.kr/KISTI1.1013/PCD.CFKO200816263466195

AA FHlAE s Auzd gig wUse] AARE Fdd el

olzglth s w Az ol#F u-Mul At FeATt ohd FEA 4

FR olFoA i Yt} o F meetix ANAL tFo R 3o u-
FulFE s | Aulzo] gg eekel AEzALE AWsth ARz BE, B

AEls | /AR, AN WY, B/, B, A Foke] Auzd] dd | dEAF
5 Foo #3 | dars Be SAATEY 24FEFoR FAHUY. F 2,463We] | HARS
AT | FASGRL, o]5S AW, N, ¥, PEw BFe] 4 Hgol 4| 3
JAAF AT | s Auls ok AT fHlAE S Az i@ duHel | /2007
FolElg | Fat gl o Rt wokon, Aol Wold4s FolX: 43
o AAeh
=

- 219 -




Design of )
In this paper, we propose our management platform and
Network ] )
security framework for wireless sensor networks. The
Managemen
proposed framework has advantages as regards secure
t Platform o ) i .
q association and intrusion detection. Furthermore, the proposed
an
) mechanism can be applied to ubiquitous application such as [EEE
4 Security i )
u-city, u—healthcare, u—defense as a secure wireless sensor /2008
Framework
network management platform.
for WSN
= o
/Lee, B. ) ) D
B S http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=4725761&ar
ae, S.
number=4725865
Han, D.
w AAA " Ubiquitous and healthcare", 5807A(ZFW 1617, a9 4197)
il =Td/ N w3 7] %
=
3| AR /Y
o - o)A om ghdts] A5 2 o] eEa Qe vie]le o
u-Healthca | 71 710) gaje) 27hel9m, Fo1e 2 271 /12 A6 (UBDC)SI 4
reg 9% | 2@9 vlolo wusle) kel AzatAn .
kel
Wbl e | olAe QuAmeIA webh MAABAT RUHY @ S s | oo s
A ] 328
1| wdrle) | Az pgshsd Agd 92 olu, AAgEANE B2 Hﬂ“
70 vk FEE AHHOZ BYUHE Slo] SH43d B8 & o= 7 19009
Asg/olg < | T
FFE | =T
http://koix.kisti.re.kr/KISTI1.1003/JNL.JAK0200924733171563
¥ AAY
EY=a 7t _ N L
e | AR AAE AdEn AFHes AANEE 34T S v
T u
ST R g A Asgen B oEReN FES ATA Aw AuE 9
< o&3 A o ko] &
Sa eaer | AOA R AR A9 Azt Aed Aug Be HY W A ]
2] © A A s
2| o H;L Q9 W, 99, AL, AFAssE AA4E 5o A AF gug | o0
SN =33
s Afjwt AgArel A e @A ATgenA ATA A B HEE F /2?07
ST U AL A 5 o 5 gan, whE SEAN A AT YT $
FgF.olg| L |
[e)
Eaas 6|
=
8] # H
AzAel 7| B ERe fulAEL A2l AU AN AueRd we] Az
g AAZE A "o Mubside] AR AH 3 5 7 A AR AEHA | daEAl
3R A | Bl durerdel £X(Fsh W, ex 5)E ANgoR| o3
2w A R | kel ol A ¥x ks @ 5 Qe A2US Ads | /2010
T3/ &gd | Ak
2291
EAHHET | =woAe ¢ 22 IAAHS V|dteR sty g&HoR 3| aEAl
4| E A | A QAT 2 A A 9gm ARE BEE F 3= RFID U5 A~ g} 3]
RFIDE o] & | §1& Attt} Alohst A28l RFID 7[Rk 32 15 Z=2EFH | /2010




dloTeo] = wal =
A% Az FAF B

# 87 % o}
A28 /&8 | 2 y-Healthcare &2 o 97 374 AolA A} AFE ol
= 919 7| B4 Qe om AHE ddal HEE 5 Jgow AgHow
By AAA | ALEH A 5 9
717 =
http://koix.kisti.re.kr/KISTI1.1003/INL.JAK0201029848352101
B =T /14 oA Bo AdeiA A4EUHES sl
918 FAxA) S GEAA AZAN2HS TAAL. AL A
s 744 WA dukelSo] A4 4% 4 o Be AFAR
& Aol | & TEsha s QAR At aea AL ggew sk T L
2 9% oA | A8 As"e AAuAAA e aZ ol ol BREEAYR %a:u
9 AANE | AEANS B & AEE PC B A4S 5 9437 YEHHo] 7538} oe 3
2UEE A | o 4AA3AR ZUE e &g speatt TAE AANE AS| ]
swl pE | Aade] Ao An A E Aol 48 bsde sae | 00
=8
=i
‘http://koix kisti.re . kr/KISTI1.1003/JNL.JAK0O201028042309497
SOA 7Iuke] [ 71&e] U-aA~Ao] Au~t Agdddxel wUge ofZea 7oA
—@ Ao | o] Aua ATAET) Aold £ TAF Elolw FHH |
ma% AT leE e AbgAEel d Usdedde] Aulag AT | L
26 A S| ofRA dk SRl A SOA Zlue) U-daAle} B muEg | T
T/ | A2ES A4 2 Fdagt. A Beto] B =R AAE | ]
olow AR | SOA ik U-slsdle] mUE® Asme 7 Aus Axdee 4 |00
ARAZNAF | A2 ZUE Fa) A2 A ol Hu=E Lol AT
£ &} A 5 des FAsgY
Ubiquitous
Healthcare
ABl2~Z2 ¢ | Ubiquitous Healthcard AB] =S 93ste] £ #AlS Hel 283 | B
# B2 B4 | o nHsol st AES AWnm, AA AusoA HEE 9|
o] AR/AY | = A BAS HES /2009
F(F) ol o] A
g A 28l
ol A E = | a@st Aswe] A3 a9 A el ma o 2k o
25 g3l A | el u—@éﬂmmealthcare)i w7 wWakaln ik
HE YA |u-daAolze] wEt Aol vy A uel ¢e o gAu A
2 o] a3 T | AF(hE)AL A WHA o} Pelehs AL E 9
ARu-d x| pHore Waes AoA oust ok 2y u-AxAol o | AR
Aol Aus | BAL QRS A EE 24774 AL, R 35t
Tdel e | mEsts Bdelwt 1 wAle] 1EH 3 . meka B Hs /2009
AT/A A | SHAE L A5 BRE TAGT AFEA A u-BaA 0] 7L
9157 okl | Alstel Ao} "ALEAF FA Y u-AAA] V| &role AYS
AR T obF | AeFoRM, w-AxAo] N5 fuAE L A J]RAT
e A~ | AR = AF Y Disappear Computing), R0 A &&=

- 221 -




738 (Invisible Computing), Z-&3% A5 % (Calm Computing)¥}
AHEAE T4 (User Centered)d] 71& M-S &3 4@ 7testes
te= el diste] Avfskarat gk

o .

T .

http://koix.kisti.re.kr/KISTI1.1003/JNL.JAKO200911850421121

i

O

i

B EdAE H2o gAdRre 258 S AvE, F5
R AHAI =T A dFste] Al TulolA oRgE W ofE
g Aol kel Hadk SJRAKR AA St} sl E3)

2
JRAR |2 7 AA=5e dRAR EFHE A& 449 Afw FAH 2
Ewol #eh | delA A do] FuiEe wek EAY 2 ouAEV|E BFE A oA
AT T7F AAettha Azt Ao o Az T o5 dH 3 *d;r?%@
Ewst A | MY g YgEr)de] st £ 9 AXEE ERE] 95ke] 9
WoAw | mAn wEe Wy 489 suwe dazool g, W W e | (008
/37 Aol ol R Be A 3 &89 Ve ni-Ee o=
HAHEAAES F5olofof & o= AZtETh
http://koix.kisti.re.kr/KISTI1.1003/JNL.JAKO200817238889072
] | THAEE e 2GS Fo u-AEAC R 6 Aue] Awe
A 2 €] e thl S BRI AT Qlom dAA A% AEHE Axlste A )
ao ey | T WAL wAdRAe Agghs Pldew wAd £ | o o
- = 1T 71%d 3 A77F Ag5 3 9o ITsh BT, NT 5o ## -
o1&t 7l=o] §F8d o= U-dxAlols AR HEYIARY] H2S & /2011
#13< sl3tA 33 ek,
RFIDE ©o]&
@ WxAo] | B w=FoNE RFIDE o &dte] AgAE AN F Age] AA
AR A | AEEE 49, ANDE S5 BHEE & e A5 L
5 Y 20| W) AsRe TEST S48 A dlns vakae £ 0
TR/ &I | e AZAEE ATREE ok FEE Aawe W |
Si2m A | A wrebe e RS @ 5 slon, st s e | 0
ARENTS | 388 & At
Al A o | Eutd Y, A AAUESIA, AA V=R et FHHEH A
ZIgkgk  fH] | Y AP A7 @48 R Qla BE APREA YEAHAE B
A2 2o HEsA AFE 4 A @ Aoz JthHEY. o] u-Healthcare | 3= 3 F
Aol mdl /| ABjaE AR e Frell A gRal oMM AE AT ¢ gle | B Y K1)
AL Alep | B2 Iz 4he S FHAE ¢ Aok w2 =delAE o] | $/2010
NHFEEE | AP 2E Fdehe AaHoRZ AE FAE Qg AxAo Aux
IZEES FEESIth
W4 A @A | Ae BT, T8 99 GFF 29 A4 2 7] e et
BRlE AR | sm slonl, WA SHY Bl dolEst BU SA G| L
ol A 2 HES oA AA ogAy HAS H=TF THSEES S :L ;
g ~Alo] Al | U-Healthcare  Al&=8lo]  tfF=i k. ®EGAS gt 12010
2"/ 73 A | U-Healthcare o o]A] w3l o gxpo] otz BT E ITH
AEddetn | #ol 27 Y99 A dgase 9o & gl A Y

- 222 -




DENENEE

8

(U-Healthca At es AR = gls glem vdsta ad

reAtd )

FoAE S| _

oo | EFA FES AL Aol PAE N EEAA Y|
619 aan A 71 S Aeksith Alokd 7He 71E VSR AAME ALE Li:;i

o v g | &S A NE el g A wAEE S48 Aane ¥ 713

Wy 7 28 Zalo] ALEEle] ABet YAk A7} b5 ER ) /2010

2rald AU ESY T 7)wke] u-Healthcare Al2~ES AAst 73

wupel o 3ttt F838F u-Healthcare A]2~EE dihyo] B4 AAMUYESL T,

e e | BAACN SASE @Y L A9Y AAAES Ao A | eFA Y
AE RS HE d&Este AolEde] & A Fio= FAHET Agd 23E | AREFA

) w g | TCIEMCIzG vinsel oy, £EaY 5 WY AL |4 3

Jo] 35 @atol Al SMS Ee foz dFdch o)gA FozA FRE F7] /2010

Ao Ao AR At BT F dow, AF AR
TARYE AN ARS 74T F QA A

FAAUE

Aa ke | i

g mg | THAAMIESD @004 Aol g ool Az glo) A

=2 olg3 & g A HdA S et fFulFAEH2: daAo AxEHS FE

e w | T ST Tiny0s el aslel FAAN s A

ol may | TEEERE 54 A doHE Ssel FAENE AT ARG | SN
s lge Aew TS, TR JEIS Ea) wo]a AHoldoR ALxd ¥ | AREA

|z g | CTHE AN PCAAS) RUBY el A2l % Agel A5l & 3l

W mag e stolth. AW PCellMi= LabVIEWAZES] Z2aads Fa @4 | /2009

0 AEE d Aaxsty golgs AA7F RUEE Hu. PPG 939 23 n

e g | EAUE B Bude 4HE $4 T 5 ol e UsHAPG)

- 2 AEses sk

FoHl =

A FrlA |

ey | TUHES ATERE TRED ABAAA u-BsA S 5L A

= olgat & F3to] 9lo] "AFRA FAle] y-FAA y|&rolt= HPS A&

g e ozy, y-dA Aol 71ES SHAE L T sBATe Algx|= | o 8 A 2}
9 Aol Aqw] AFE (Disappear Computing), ®o]%x &=  AFE(nvisible | & 3+ 3

o] g Computing), *8&3¢+ %Y (Calm Computing) ¥ AHEZF 54 (User | /2009

o157 e o Centered)®] 7]& /S F3) A& 7Mostes sk Wl disgte]

o] 59 of= A7fskarzt g

0 AxE 5

DOGE 7I% [ @z7le] & Auz=g 918) 714 el AAd AN/ 25 54
o) S ke = S, A el A S ARS e gste] fulAES A2 grign

G o8 | olm AASE u-dladlel ABAN AAHUCISS FANT. A |

3 u-dAA | U AFAY YRE Juto gz A& AAFA oL HEH T o] AH] /2008

- 223 -




of AR | 25 A, BAT AIGHRE AT 2 A2 SRS HF
A ='l /g3 | sl & ddA AlgEe A Ao &2 AFA A7 &#
4 93% o | d9le "HEv Yol Anjaek Ao Bl A /S AHaE
Ao A7 | FERE e AvE] S wel AFATE 91Ag o] Auj A A
AE,GHHE | AE Tl AxAY F A2 F3A%E 1l
QA oIt AV BAe AAAE AT + de FuANE 4z
AXNESY 2 . .
o FuE & Ao} A2gs Fasth. F3EE AlA iE%_ 1_1 1(Zigbee) T =&
E2S Ejle] Ald YEIES FASY 24d wTo HEe |
HAH 2~ 38 N gk Zdl
1] 270 A tinyOS7F Ws o] vk =3 o X%E TH AW dETdaA > o 3
go) A7 @ < dolHE A% #AYsH 1w A3 DA Al A" gsXdA /2008
e EY gate] AElE Bastes AAEAY. AF Ax Aan FA =2
o | EEE 18T AN MENLE S FulAHE B A A2
Ho] FE AEe Slssic.
The current main issues of the legislative system and the law
8] F ¥ & | improvement suggestion for the u-Health activation which is
AE 13 | related to the ubiquitous Health in which the medicine field
98w J | and IT technology convergence appearance. that is, Electronic | A vt 3t
12 Auker - ¢ | Medical Record, Telemedicine and E-Prescription and a plan | @ W3}
AolwE % |for the recognition of telemedicine in the national health | 4 T+ &
Ao =2 /7Y | insurance systems and etc. /2007
o This paper 1s aimed at investigating the current status of
domestic telemedicine and an appearance background of the
u-Health, in a general way.
ZUA B4 | £ ATt u-daAe] ANAE g St AuAe WA
of u-AzA | B4 Teksa, u-Aul s ol84Y, mukd FUE oS4, A
of AMulz o] | Yl &&EN ZE JHQlY AR Ve d8ALet u-BaAo] Aujs | e
13| &9olko] m | o]&okzte] #AAE Fotetarat ghrh. HgF u-AA o] Aujs o] | QP EI
A= /e | Soidd TS v A= 89dE EAske] Av|Re] A EE #4138 | /2010
vzl ke, | L u-"BaAl0] Al A Y] FAstE e 783 ARE Alest
744 A S
U8l 2 7] of EAAR FTAANWE grolste]l g-gubel B g okol dolA ‘—?ﬂlef’]
4le za =g | O healthcare& ©]-&3F AWt A8kl u-healthcare®] A& 8 | =1 29
o] LA H] 2 A7 F5 sAA] di& uikS AAEE AS B AT Fa | 3
SAo® st gt /2008
3D  HEs
o]-gg =9l
€ u-F2A | =919 3DJAAEZ S vrdgh d& S AZste] HASPHA L <t o) 7
15 of oFe 4 | AN 5H Hss ZE IHESS F4T & de dHd F4HES /;}ﬁfz,@]
A 54 A | AAet] =9 u-2Ae AdxE SAHE oF dY A% 7tol=
_ - /2008
T/aEE 9 | Bds AN ST
3y T,
ETRI
16 DOGF 7|9t | "A2=Alo] & AMuj=E 98] 7FY el AA| AAM/717258 38 | 485
o mutd = | ¥ 91X, 14 e HAE JEE o] &3] u-ALANE A | A3

- 224 -




FAE o8
3 u-A A
of ARAN | s ARAR AR FAYY. A A AT 9AZ Ao
e /AR | 2 A%H Aol g WEuto] A A2 Adska, AT | /2008
A, o |Haw 4RAns Azay
eI
: REIDE w81, Fojel, AAA AAE oA E 7L, T5A0w
o) makel7] el E7]4el diste] B Aoli} Al Z7GANE RFID
REID/USN® | v} Aol A& AZohA Rt ol 4sba Robdt dAmetd |
| G1FE u | B B wad #YE AFE F F Ao WA REDA #| L0
sAlo] By | ARE) del B WAmS NLEEE 5 AN BAE AR
Anel A8 zpsolat oldd EAGS SEacd RFID/USN 7&s | /2000
450 WENT 12e GEE u-drsols W ae 4
A3l wAe mulge] A 9% Fas A47 B Aol
MEMS % Al
AnzE
IR RS
Ao
ga A U | FAANNEAD 7)ES ol gete] fulAHE AAAE F A
B3 AN | A% 2AAARE THST. e AsRe GuABS Do | oA
18| o HAE 2| ool HGo] Apsahu, FuAHL AFL/ LI Ao}y ze] | B4
Ae =4 A | EEo] A gad] FOwA 9k Al ot} S AZA| /2006
s® 1Al el gE BUHge] sl @ slel)
A HEYA
Z9E 73/
o) %, 4 9
S
MEMS %
41_],\1,\]&511 ;
G A 2| RAANNESD 1SS ol Gete] fHAEE AsAE 9 A
A xAol 2| A RUHY AsHS TAsth 40 BEAS wasdon b
ga A Y | mEEzaRe Fo axe AAgue de A7 RUHPS 5
B9 0| 3 REA AANE BAN RS B ol RFE %A |
Jo| S HAE B | 2 oA AL 1§ HolH Aol AwSAe. EHE o5l | [
Ae 54 A | 1P POAS BEshel A, ATAY AANE mERe waet|
e 2. A | gk ol a Axue @aste] wws Aol tu], 7129 ey
ANE U | e Auon EAwAS i@ Aol AAl dolE By
HY AZE | 2o ANEA RoplAE 4§ 2 FAHAGE AA 5T A
gl A=/ | ok,
SR
)
| ERATE | WAAEE A3 ASUNE G4AUE Fu gt B4 €94 | TAAR
NEG A | B A% gAstel FEHOE QAT 5 il e u-Axs A2 | el oy




1ol 7
E o TAE FA dd A Ayl A& 1A
W oA A7 A% SRS WA mExe] muld gu)
2 24 Aol 33l S RAT 5 U5 Atk 53 A2
o AAHRTE olgste] AMRNE FAHE AxdolHE B4
Su 4 EE wa 243 g SRS A48 wuw BH
& B4 $F FBA GPSHOIHE olgdtel Bl ANE Ax

FulFE 2 Aol Aulzel TAI Bd G W daEgR
gol 3FH ARE ATANA FuwdE A% FuAHE A2
Aol Aulzd] g Auld HEE RS A HERde

aule) AEHE Amol AW @ AXJIE HEL JZARD o

=
ofo
o
B
=
)
=2
X
ox
=
ax
lo
i
ofy
Fo
2z
NIV
oX,
juies
o
[}

2 AEI

- 226 -

2

ok &
o

oo




[4H 4] S35 24
= = 0| Y y
O ZAHCH A
gt= o= o= EP =HE5 JlEl
AAtCH& =0t | 1= o &
O O O O
TALCHA D12F ~2011. 06. 14(RAHAIY OI™ ZIHKZR)
@ Mgy
- ZAHal 2 2011.10.05 10:14 (212 34 J|=)
Z Al X
=IPUpTge) LR (7 A7)
KIPRIS(=r1) 43 23
KIPRIS(&H2]) 1317 5871 o]%
A [HIetD|=]
A: u-healthcarel| SEE4 L TAMZ IIFRIZS HE JisdE It
== SEIFEA, 27, AN, 2LHEIY
IRE
q9= ubiquitous, healthcare, monitering
1. ubiguitous & healthcare
2 AHA

2.

SHIAHA & EAH

- 227 -




Ao T e A oK

|

|

|
|2

Gt

I

- 228 -

5 25 R m g
d g weow K
< - ° 08
d ok ouwog Kow
S g W W =
Vi) HoW =
e Wom o
ol & z < U i) J
_
< wurl__ o o A2 n
= @ o © Mooz " .
S o = . = =
1] T w K :F o i
o W o KOO g WOW o
&l Z K — a7 i
o = X w ol =
<H S < W WS g o ¥ %
oW Kol = o o
— - WoE 0 R W U <
~ - R KD g W H oL 2! B, . -
= g M X = 2 ©° 5 4 M = 8 ¥ 3
o S M = x w A X Tl A Bl o
i0J _.._A ._,N._ Fiw
|_..N ; I [0. o] E._, R m Ho il =
2 S T
a3 < ool mow a_w o % ﬁ@ ﬂg ﬁﬂ
- = \
0z = A TR ) ) ]
o W X M o3 = e S A a %

S
X
|

Ro Tl
x = d
80 i " <
1 o g 3
ur Jd 3 2
=)
= v ©
2 K ol
lof =
£ S 8
0] ¢ _




23S Sy J=X
O E2Y :2008. 10. 28
O =20l 1 =AIFAF OFOIQIO], 2A=
O SUIAHA ANUERAT EAMAN 2 2HB2IAAECZ
Il SxE IPHEK I RUIAHA HMAHMHERT sHO2 H
SIS B A9 olZ0l0] HAN U S [1Yst =29 oz
AEE W oL R0l YUE SHIRAEA AHUIEKIN 26
A5 S L B AHE IYE 2 YD, dHUHERT sS4
A gAlS S26t0 X9 2HEelo YXE =™ & QY
= AAE Y T gio] 20| 28 A
220
SUAEA  HAY P 230 250
10-08665 (A =] ‘ 7 \ _J
E93 2E@Al - (
53-0000 e | MMIPHOIESOIA |
= =T BT

al
HBRSAIB N\ 540

290

(B &] ERZLETER |

~

olz=o|cha 265
L .
270

- 229 -



TRl
R0 |+
w2 o m =
110 -
T o =N
T o "oz Re 88
i 9 o o NS
N 5 9 = B = |3
=~ |y o |3 5 [®
- -2 A S m (B Tl it
0 o _ _ e} i #
m | | FJ
RO _ I = m_lw
= K %D - m i m P 2 o _ = urA / m m\
o4 = W 2 _ Y g g 1= - _ o3 o g NN
i S > RS S-S 2 g _ H SN
= o K & | AT IR Mﬁ @ﬁ _ . E@ H| 2
~ e | —_ o O 93 ! 0J =g 2
- o) ! 5 R =3 I ir — o
o_.._ .__Auo o | | _.m“_u ul 1
o= ) _ ! 0 = w3+
L s KF = _ _ o ol | m K0
0 ) | 8 | 4 = ITe} & (3
o i I o =1 = &
§owoy 2 Y\ ARSI B 777 N[gf
ool < | Dy By e o Ty g 22 g
oo~ o= U _ ml ek N =~ 5T o3 =
5 0 28R g el fN
ol @ now | - AN o
I e = e == =|=|l=
W o= o o:____ | _ 3! oo 23 (1522
ES Tl &= =
LU SR o ! 3 oo e =
O il QD 77 -
o S 4L 8
= gy 3 &
- .
B0
19 Kl £l ED)
ur il X 0
I=._ %ﬁ mur._ I_x
: 10 iy m_u
. _ ol
__O._ __o._ _u__A Hm Al_
B 8 38 =
[aN] S a0}
a._ (@] S o (@]
— N~ (@)
1[ I <+ o 2
SR

- 230 -




S " U mmll s
= ol K =) o o o
w = = o W z & & & -
115 I | R \_ 3
o & g 2 M~ e
Rr Mo Oﬁ < T :
WS oY ol
2 = 0 ow 3 B
A= DOw R0 o ] = m
om = e < R0 7 £ K
— z ™ A 0 <l oF
W g T o5 T vl - R I - 3 N S MK
N3 Eom * g <[ 120 1S e s = 1
N % I 3 ok Hl H oI ™~
H o <X o 3l T = R0
= R o - ’R% g 2
of = & S @ 5 K o
= = o% ey _.L o
pL w oz = (TR = L =
— — m _._._o L
N T .o 4 s 2 g
S Yom oo — N
© I = Fgr o = 0
.= 5 w3 Lom ™
8= 3 g =N
R U= (Y »
S 7 M . _mw.u s Eﬂom 5 B
- 1] <
& & W ow g = %
el o BRSO R0 5
oo K W o1 <
oo w < o o ,
u W =< L < = mn i
TR N -V -V 3
o O O
i | o
<R il
< n W
fa( == K =
W w0
Do W
T S 0
o A 50
oF o ® X0
iof o 9
B 2 S
) ¢ T
I[3] ° 3

- 231 -



2SS == yIE3=b
O S22 : 2010. 03. 12
O 220 : 32HNSMARE
O CHst MACI0IEINA AFRXIOIH 210 JUs BES =550
HZ510 918t SUIAEA AA YWEST Jlgre] MAHOIES
0l ZXl, 02 0188 S8 MHIA M2 AIAY 2 SUFEA
A WED Jlerel AFRX A (context) HE K2 2ol
25k A
SHIRHEA HA Ul
EQI3 Jletel MA 20
HOIE0l = xl,0|
= 0|28 28 A
10-09486 o we s o7
01-0000 | - - s
2 RUIAHA dA 22 23
WET JI8tol A ~ il
ST AE NS R GOIE du= | mmp| GIOIE ZE
z oy
24\ 25\ 26 27
s GPS e ‘-{ S4NE

- 232 -




of RN A0 < WM& T s =
H oy ® oo M ¥ B - © R %
_ = [0 ° T Do
ol = — D.__. m._h_ = <0 KJ i
w = ._MJ 50 o ...A.o =) = W W W
S = < ° Mw T T o W i [~ - o
T = -~ = X _ = D ® g =
3 XYmoo dTcmws e B BT
B[ or TR .om = . @
0o ol g B 0 X Fx
{0 . S g A oy < i
oo K = i3
g O = s . — = 0
5._ ol O|~ o uJ U -
X = il = SR ™~ & 2
= s = o 7 i %0
m 5 O i n J|J .rm - u|_| _ E
A U oy o= 0 g o W w iZ
St M = R oo © =~ R i we
= = w D g 10 0 = E=S =
= 7oy 2o bowowm XOTOE
3 = x __o_w H 5 oo .
~ N g 3 %Y s 5 ME z
N = s O K H X
. ) m A <0 o <0 o KO Ju KO0 B
(o3} . - T — 2 - _
S x 3 g T 4 ° B o# 23
s ™ om kg . M Al S __Ao_u H © = umw = 7
S <f ) gl w0 o _— o %0 o0 B il 2
K< 5L R G o 00w = o= 5
.. o K i = < 0 o m_.__ " 5 =
ol ol W oEk R 2 & )
__._.__. ot ) ._..A.o 110 Rl H__l S R L H_|_l 2 s
0 00 5 X < ROH 0 W
O O O
<l o ok
= N o _
K
B0 S o K
i e o u
e 2 Y 5
uir = T R T
(] -
- o B m
> o D0
o 3 S
3 @ 3
i T
1[5 = N

- 233 -




Al ol w3 0o
= W R S |
< N ol <0 D
WM s 3 <l o Mm-S
N K O D W = 9 T I
sk b W X Sl
o o = %0 ~ g X0
o ~ ok Ko RO
Jq > En_\__u_ <0 - o= T
— - i a —_ _ -
mm MA_ L % < o @®m 7 <
o 2 95 J W OB o=
Hom & 4w = wop W
= N _ | ° K ol 20 _ _z__. A._o
0] ny Mm - 90 i 0 < s
< ar o A - w0 B m A
bl Bowm Moo W < g = oW W W
n meos o om g o o 5 o
or <0 &) 2 g ol o ™ =
2w oo o o s B =~
% _IW_ __b KRl =__=._ A_ <0 - KA m An_ 11O
& = oy J o [ Y Y RPN [
ol __o_| _l_l |__A|O D __On_ - ,_Pm .An_ " .Ax_ —_
~ T m W T B N B Ko
s H | wo R = < O oF o W
= Mk D 5 ~ 0 S ol 2 A
& n W o1 B o g = W 3 <
. TCL = g 2 5 0 5 Mo
R . R R S 5 Ao 5 ¥y
A & o 0o = w2 N s LR E xR
woo @ W Jouw s ? o oz N A o =
o & o ., D O K@ oo W< R
i10J 3 Kr +=. Bl _._.I_- op ] - e
© O O o o #w ou oA_ Hom X
MORUbour
o o O O O
ao En_ < T —
- HE <0 mw o X0
o < ook 7 =
) L m mo
ol 30 - %o
ur _ @@ UoR
T 2 <o Ao U
o] = N
W) e YR
0 F W ol o B9
0] Pﬁ R A|._
B) 8 g W =
i) 3 3 € o
° o 8 <
o o

- 234 -



T T of 0 X
5 0 _ W
T =
R QWA
0 X0 <]
RO = & M &l
oL o
i0J
o gl g &
ur W g © ©
W o © oF .Ter ol
ol O . B a0
W™ a0 _m = <
= P Y
o BWog W5 ®
) o D o 4
pl o _ T 5w g ©
N TR I
= 0k ioJ
§ w2 s oM og oot
D < 7 0 qp &+ S
™ _Rr 1D
©c = s g BT oy w0
— 104 D :_E ﬂ a -5 —
— I T — K oK
S K NI
AN S @ @.__.E _.,_._ . Tl
ol ol _ o b Er_ =
o g W =
o ww W A _ _
O ok O < 3D
o O O
Sz B
m o=
a0 o0 = ak
=2 <X @
ur A
= ®m <]
_.Jl —
L
o o)
Ok oo <
v o
; 8 g
i) - 7
oM o R

- 235 -



Z8Hs Sold =X
O s5¢ :2010. 10. 20
O =30 ST ASIFEAC
O 2 UERZ3 #30AM JIE2 PLC UERKIS S8 HIE(bit)
GIoIE ==2 HMOIIE dA=Z0 X WERIE S8t B0l
E(byte) OIOIH =Z2 XA COIH & &8 dMzZo & O
OIHE =Z&5tol A/V(Audio/Video)WIERAE S8 ZEIDICIO
ol ==2 OXNEBRH HHAEAE 2?8t & UWERZD It
ONEmEn os| @ YOS HS(bundie)s MR
Gi/UPnP D
BOAV UIES3
10-09903
LR P A
11-0000
HERD 2SE S
St MEQIX AT
HAIAE JHY

- 236 -



W ~ E_H_ N o=
o — I - u F
U o= 3y o X g=i2| |Tniss
mwo A o KO ) Ww _ o B
S ., o W -
L T 1
ok ~J st s | H 7
oh g o MR ¥ g dlmnl L1
5 RO = ol N <] H.m, wm,l_._nn
mw o W m RO D &= |zR[Te
Y < 5 owm W Y sdlmz"
R =< = Ha
3o 5 B st i Al ) H
< T > mup KE ¥ = Wi | =
W w Ko ® g 3 e yarss
= o Lo W =Tl =%
o m Now = W < %
< o= Al 1) < p_ﬁ ol 8
~ o) ™ 5 = ok m Y R uo -
o WoE & or
™ N % 5 4w w 3
L I .
< D _ T W o o3 I
S E omoAa s Bnoak X
c = A =0 0k o o =
pay _.A_l -+ |J| EO o] __3._ O_E & ﬂ s _.|T_
S ™ ww Moo om o om U0 g Timpy & e
SRS ROR Kb T 2|3
TR S BRI . =
F:_m o @m < oo o0 <l U =5 5™
o) 0 <X X< gr w0 @ Ul
O O O ol
U A | (]
Aok S A
S =
5 oK oW
ur N N < 1
. ol 0
= ol Tl ioJ
oo JIo 0
=~ W o ™
o 8 38
ol o 3
) T &
i[3] ©

- 237 -



=X

SRR SEE
O S=¢ : 2011. 09. 15
O B0 : SNUSRASBAT
O 26 MM UEKIY 2RO YE| & SA0| ISHA M
2oz FII2 AIZ0l JbsE MA MM BIE AIZSH0 Cia
of BN HE MHMAS SLEHYS JHsSolH ots 2o ZE
£ ot2g Jiptel MAAS DLIHY AL 28 2
S8 ZE & 2%
10-10665
g Olgrel MHAS| o o-——-- -
35-0000 4 R LN

/
=II=E] A El /<85>
[ AIAE § I /, 11 1

—_

—~~ N3
-~ N4~
P s [ o % 102 1

/ <EX> f
[
/ / \\ )1.-... MIVES P
e

\n1
Q\ "‘“"“*ﬁ.,o — N5// AHl0l&
~ - N. - - |
P - // -
- @ ns NA~
oz BHK 254
/e & A \ el B2l
\w O / / k ns 1';4 16s
— - &
~ K <. N ( )’ i ~

- 238 -



S W @Kk M OB <K - T WM o T
5o o, X = X X M S @ B G2 T
o o ™ — 3 B Kl %
y ~ uos Do s < N
= ol = A|_ HE 6 ™ o
D m W = < ® /A Ik = T
S o ol N /
2o ol w__w Em_ JA_._I..,_ X < m o i N N\ Hl N5
— B = - e : 3 ) e )
T o~y 2 E oF S Ui
20 7 nH = o0 20 o) 0 ; z
m <0 ;_._ x _A._ o il H
or 1o 03 N H 2 K
50 KO o = =< =2 oK "ﬁ.u
= 00 < oz O o - Vi g
R W o = o W )
o L. o8 < o il T B oA oo
@ oo @ RN 5 ey 5
= o 0 W B oW o 2 W o
™ . e 2 ) <J o
M © T < _ 5 = ™ Ie)
L= = S ST
o« o Vw2 e = ) "
& oW @ o #og Wom W)
S = T = BN @) E Rl Ol = Y
® L. O 1) o KO
S ol M _ oz £ ol L
. o= I = mﬁ 3 o RO W
g m Woooo oo P ow
o [ A A _ . O =
< X 0l ;mn_u“_ M_& Al_ RE n E: s A LSRN
D A "
_A_ul_w mh " KBS u s %@
w m = = 2 2 9 © .. W 0 M
o M - = = ®W <K & M+ = _
o O O
_..,..ﬂ 10
0o
j e
w.mo 0 ok
M Ko T0
o <l
= <
w3l
iof S S
Tl > ©
0] 3 H
I[3] ° &

- 239 -




=X

H

M A+

=
e

o

0
2l

ﬂ
ol
X0

-

20

$200

ERE FHI e /f/

CIOIEHE =&

§230
$250

89 OOIEH E8F—

Ol M &

&l

5260
1 2009. 04. 20

-

0
Br
]
ol
Ed
3
or

3

HO

ol
of
K

AE X2

Zos

MEol DLIEHEOI

S AN S

P

X

ot

=

H

20

3

ioJ

]

EH Ol

20
U
iojl

p

CZ AEXE

A0

FOI At

=
=

EN=

A
e

s

=

&2 Oole A

tey

I
=

=Aaye)
= T

BHE AX0A

sz
e

X
|
Z

30

el Y sln

ﬁ-{ AEFRH/ILEN 2482 H

- 240 -

gAY

LR E R ES

80
15
uir

T

oJ

Ok

|
10!

il

(P

%

=
e

3

ioJ
ok

o

ey

KO
RO

&2 OOoIH M3

SHEH

K

KO

ok

fill

ot
3
0]
i

10-09342

25-0000

10-08950
13-0000




Z8Hs Sold =X
O S5¢€ :2009. 01. 29
O s30Q : DAlstn MstEAC
O o12F Al dA UWERAIUNAMS o3 =2 U7 AENE 0
012 AlH AN Y| S AISKA 22l AIAE & T -0l JHAI=CH
EFAANAL &3
10-08820 |- E9 N AEX
26-0000 |E 0188 AIEX
Zel AIAE 20
g
O &85¢ :2011. 09. 02
O =0 SZUstnastgaAt
O OSGi MHIA SHZS DLz AZFEAIALEDYN SSAZAl
AL ABIA 25, HL7 DISAIOE OSGi BHE32tot 2
SHEANAES o2 HEE ZSols SS2ASAIAHN 28
=
OSGiAMHA 2
10-10639
S0 Jlete S8 ST EAE
98-0000 ” —~10
o2 A|AE Al o] E ¢l o]
488
Tl et L SR F250
A2 E 57 FA
11 12 13

- 241 -




=X

Ssts SEE
O s8¢ :2011. 07. 29
O s30ol - 01¥3t
O &8XF EdFole dF2(ntake)t D22H HIZZ = Hisx
(output)2 ZH&5l =F5t00 2LIEE (Monitering)ot HI&E 29
FEoE 2Z KXot A2 XA HD(warning)otd EHXHS| 2
clE 20 HEGHH o) /8 K-8A AIAE0 M2
10-10546 |&tX =22 <8t
41-0000 |- A AIAE

- 242 -



3 Tr
“._AkAo Ml o
. o T ™ o 2 :
_x LI _ o)
o o o @ . Am_ :
. o B S mn
o 0] 110 = _HH_ 5 5
._. - e 5 _ O o
oo =S M i
A W 33 3 ; I
_ 03 K
il E _u__ ° . _|_:_
w2 o , :
_ z B o B :
m <y o iol > i :
3 R o > N A
il 5 . 9 Ok MO 4 sl :
) w s} ;
Kk ~ M m_a el o= o 5 "
R . o 02 o 2 S -
e all [na) @u A_ s . o
Wn_ _._rg i o = ~ or E=) __A o W
wr o0 ur = of oYX oo mw
7 s ° o B[ i
mo_ oz 6 o o= o T b Mo .
W = o D ERR ;
Ity = =252 . :
. Eﬁ_ = 2 m %2R of >
3 W Sl su : 4
-l x = @ 7 5 u m ]
< = <l 9oy
. O TR - .r_- X M
X S
I o O o] = X
= K
ﬂ 5 J_LIM = T
: — N ok @
ur T :
Bl D) w0 =
o 0k 5 A
ol o o -
% = =)
0] S 5 ,A
1[ s n_u % 0
o « : :
— z :
L &
S ©

- 243 -




mw % XM=
K i <
- T
= o 00 )
o = = w4 N
oM — o om X
_ = D n g
mw = <0 0 =) s
mﬂo S oA o
I:.Al Ay ﬂOl M +_._ H_|AI
D oa I3
5 Wos mo ROR
= 0l o2 i ol 00 il
W s D g % =
L wor ko x o 9K
AR o 2 < ur
o B o= Do 2w
stz sgm Tx P W
% = x|o 0 ok 1] oy
SR oa W s d W © i
s Mop m 5 -
T - <0
ol 5 m = @k f o D IF
o w5 2R xS
5 0 O ~ r = 2 =
K0
o)
- 1l
&0 "0
ur ©
70
or
d K
o} —
7 5 S
) 3 &
i T
° &

- 244 -



0 B [ B F o K w o w T W
_ o FoR R R OR
30 o Koo A T+ mxo m_ﬂ M R
g % o F o0 oK g Coow N =) =
I = = @ R n T
— &% 5 M M = oo om o H
o . = R R 5 z O s =
oo # _ R R ook s 28
ol — = o o = = 5
N Tl I+ [
AL oAl o g R 5 = o
5 5 B U om oW B = S =
N H =
.. m o F U = W o= ol i N m S nUJ(
T - = = W op D ¥ orm o3 M C- e ¥
= % 2 m B o R RO Qo g9 L
= @ o o R o =< U = —_
o oo 2 oo our % o L o+
L WL 2™ 2 W r oo 2 o
~ oM 2 o5 8 KR W oy s om° X o
IR QB <k i -
5 0 B OF { =
3 TR (R U GNP ~ T
w2 5 om 0 o s o <0 C3
T S = 19 ol M
o B S HoOMo Wr
= = B e T
S oW @ . RO 1o 3l 2 7 =8 o
T N B S VR O S C R Sl =
5 g o RO R RN oI RO =
ol ol = RO 5 B oo m 2 E ™
oW 8 W _ 8 0 =TI}
w 2 T W o R R ~ M o1 B
o O O
™3
K0
30
0 il
9 <0
ur <
30
5
oJ
iof N
£ =
o) ?
ih S K

- 245 -



<
o
&l
o+
;I_ I A<
ot G
¢ \0\
oll S
iy il -8
p 23
_ Rr g
= = Kt @ 8
o ooB - =
4 oo o \
~ wm R0 T /«/
or <l
- m =
[¢o)
al M_ o) =
. = R
8w K
L5 Ho
sy v
o W t
TR
- oJ
ol ol ol
=._.__. OIE _L_I __o|_
o @ 5
(@)
O O O
o) <]
o<
mmo S g mﬂw
1 7
© ol KE ar
< U0 KE
o oW -
”_AI._ _IT _U_x
o0 o o
10f =
1) © %
o g S
01 [ 9
e »

- 246 -



9

L o] RiA= sdFAAFFAM Al 7S A e 91 UIT7)
W AbEEE] ZRUEE e AMg e AR IAdYT

| FYFHHFRAN AW T}

2. o) HIA WEE BET ghol HsA 2
S A e S U AR RUEY Zeds Akl 4

5. 2% 7L FA ] Bad & 9
ol "y,

- 247 -




	가축생산성 향상을 위한 U-IT기반 사양관리모니터링기술 개발
	요약문
	목차
	제1장 연구개발과제의 개요
	제 1 절 연구개발의 필요성
	제 2 절 연구개발의 목표

	제2장 국내외 기술개발 현황
	제 1 절 국내 연구 현황
	1. 가축 생리정보 측정기술 현황
	2. 유비쿼터스 기술 활용 시범사업 현황
	3. 인간 관련 U-Healthcare 동향

	제 2 절 국외 연구 현황
	1. 가축 생리정보 측정기술 현황
	2. U-ICT 기술을 이용한 U-Farm 기술 현황
	3. U-Healthcare 기술 현황
	4. 가축 이력관리 서비스 현황


	제3장 연구개발 수행내용 및 결과
	제 1 절 축산농장 U-서비스모델 개발을 위한 요구사항 분석및 관리요소 도출
	1. 설문을 통한 요구사항 분석 및 관리요소 도출
	가. 설문 개요
	나. 설문 결과
	다. 설문결과를 통한 요구사항 분석 및 관리요소 도출

	2. 전문가 인터뷰를 통한 요구사항 분석 및 관리요소 도출
	가. 전문가 인터뷰 개요
	나. 전문가 인터뷰를 통한 요구사항 분석 및 관리요소 도출


	제 2 절 가축 모니터링 시스템 개발을 위한 소 및 돼지의 체온 및 행동지표 설정
	1. 소 및 돼지의 체온 지표 설정
	가. 정상 및 비정상시 하루 중 소 체온의 변화 조사
	나. 정상 및 비정상시 하루 중 돼지 체온의 변화

	2. 소 및 돼지의 행동 지표 설정
	가. 급여사료의 조건에 따른 젖소의 반추행동 조사
	나. 이유시기에 따른 이유 한우의 발성행동 조사
	다. 이유시기에 따른 돼지의 발성행동 조사


	제 3 절 U-IT기반 통합 모니터링 및 관제 시스템 개발
	1. 축사 환경관리시스템 개요
	2. 축사 환경측정용 하드웨어 개발
	가. 온/습도 센서 노드
	나. CO2 센서 노드
	다. 소음 센서 노드
	라. 풍향풍속 센서 노드

	3. 축사 환경관리 시스템 개발
	4. 시스템 현장 적용시험 및 평가

	제 4 절 가축 모니터링시스템 개발
	1. 가축 모니터링시스템 개요
	2. 가축 모니터링 하드웨어
	가. 게이트웨이 노드
	나. 태그
	다. CCTV
	라. NVR

	3. 가축 모니터링 시스템 개발
	4. 시스템 현장 적용시험 및 평가

	제 5 절 가축 원격진료시스템 개발
	1. 가축 원격진료시스템 개요
	2. 가축 원격진료시스템 하드웨어
	가. USB IR 체온계

	3.가축 원격진료시스템 시스템

	제 6 절 U-IT기반 축산 서비스 모델 개발 및 확산 방안
	1. 축산분야 U-IT 활용 서비스 모델 개발
	가. 축산분야 U-IT 활용 서비스모델 설계

	2. 축산분야 IT시스템과 연계방안
	가. 축산분야 IT 활용시스템
	나. 연계방안

	3. 축산분야 유비쿼터스 로드맵 수립
	가. 로드맵의 개념
	나. 사례 조사 및 분석

	5. 시스템 매뉴얼 및 교육안


	제4장 목표달성도 및 관련분야에의 기여도
	제 1 절 연차별 연구개발 목표 및 달성도
	1. 1차년도 연구목표 및 달성도
	2. 2차년도 연구목표와 달성도
	3. 3차년도 연구목표 및 달성도

	제 2 절 관련분야에의 기여도
	1. 기술적 측면
	2. 경제적 측면


	제5장 연구개발 성과 및 성과활용 계획
	제 1 절 연구개발 성과
	1. 특허성과
	2. 기술이전 및 사업화 성과
	3. 연구논문
	4. 학술발표 및 기타

	제 2 절 성과 활용계획

	제6장 연구개발과정에서 수집한 해외과학기술
	제7장 연구시설 장비현황

	제8장 참고문헌
	별첨
	별첨1 U-IT기반 사양관리 모니터링 시스템 설문지
	별첨2 시스템 사용자 매뉴얼
	별첨3 관련 논문 예시
	별첨4 특허분석





