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Summary

| . Title

System development of efficient beef cattle management and automatic Hanwoo beef

quality determination by ultrasound image analysis

II. Objectives and Goals

Recently, ultrasound live animal beef quality scanning with ultrasound technology
became quite broad, but beef quality determination from image analysis still asks us for
very much efforts and experiences in technical skills and background educations.
Therefore, the objective of this research works were to develope a systematic image
analyzing program to integrate image informations from over this country and to
develope a new and easy interpretation mechanism of ultrasound images for beginners in
favor of efficient beef cattle management and for more competitive Hanwoo cattle
production in Korean beef cattle industry. In domestic beef cattle market, about 250
ultra-sound scanners are provided to be used for decision of optimal slaughter point for
branded beef production. However, about les than 80% of the supplied machines are

actively used by farmers.

Major problems in correct use of ultrasound scanners in Korea lies in users’ technical
experiences in image analysis of live animal measures (back fat thickness, loin eye area
or marbling score). The most problematic of these is in determination of marbling
scores. The final goal of this project was to develop techniques to make use of
ultrasound scanning as an efficient aid to genetic animal selection rather than simply as

a managemental decision helper for slaughter points.

,11,



1. Materials and Methods

Ultrasound beef quality analyzing is based on surrounding border images of the rib
eye and reflectance of emitted ultrasound imaged, which are major determinants of back
fat thickness, loin eye muscle area or marbling scores from ultrasound images from live
animals. The main tools for the development of more objective methods to determine
marbling scores even for novices were to make switch from echogram determination
technique to data mining tools such as decision tree or diagrammatic analyzers

Decision tree method converts grey levels (0~250) from ultrasound images to
multi-levels and select highly correlated level (variable) to preference. This method is
frequently applied at feed mill companies to maximize their profits and is first used by
Japanese animal scientist to maximize correlation between marbling scores from live
animal ultrasound images and carcass measures.

Another approaches in Canada or in the United States were to correlate proportion of
black and white pixels within loin eye area. However, this method was found to be a
very poor determinant of marbling score in the case of Hanwoo rather than for the case
of red meat yield of north america.

Carcass measures (back fat thickness, loin eye area, marbling score, quality and yield
grade) of experiment animals were collected along with individual animal informations
such as breed, sex, age of month at scanning, feeding system, growth pattern, pedigree.
We concluded farmers when to market and how to fatten feedlot based on ultrasound

informations.

IV. Results and Implication

Standardized ultrasound images of marbling scores were constructed to make
ultrasound beginners to make easy interpretation. Instrumental differences and differential
changes in ultrasound images at growth were developed for each three machines that

are most widely used in Korea Changes in carcass measures from yearlings to 31

,12,



months of age as determined by ultrasound images would be used as an aid to feeding
standards for Hanwoo feedlot operators. Difference between ultrasound measure and
carcass measure of loin eye are was only about bcr, which supports accuracy of
ultrasound scanning. This difference became greater as animals grew older. This might
be the problem of unclear border images as animals became older and fatter.

The difference in back fat thickness between carcass and live animal ultrasound
measure was around and less than 1mm, which was very supportive of ultrasound
techniques on live animal. The difference of which in marbling score was no greater
than 0.8. Therefore, we could conclude that live animal ultrasound scanning technique
can be very efficiently and satisfactorily accurately used to estimate carcass measures of

Hanwoo.
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Summary

. Title

Program development of detection of early pregnancy and study of economic

management system

Il. Purpose and Necessity of the Research

In recent years ultrasound scanning of the uterus has been used as a method for
detecting and monitoring bovine fetus. It is apparent that a variety of factors, including
parity, yearling, number of days post—insemination. That may affect the accuracy of
early pregnancy detection of fetus, uterus development in the cows by ultrasonography
with DICOM(Digital Information Communication in Medical). One of the objective of this
study was to determine the detection of early pregnancy, fetus or uterus development

by ultrasound scanning.

Body condition score(BCS) is widely used in many species to assess body composition
and energy balance status and manage the nutritional and health status of animals. BCS is
easy to measure on a large scale and is sufficiently accurate to indicate a major part of the
variation in body reserves between animals. BCS is phenotypically associated with yield,
cow health, and reproductive performance. Economic efficiency of cow production is
dependent on all of these factors as well as efficiency of feed utilization. The relationship
between BCS representing a meat traits in pregnant cows. Generally, that selection
pressure for other economically important traits, such as disease resistance and fertility
but BCS and carcass traits may be an indirect indicator of fitness. The potential value of

genetic improvement in carcass characteristics is large. The research results is that
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real—time ultrasound is quite accurate at predicting fat thickness and eye—muscle area,
but that accuracy is still questionable for predicting carcass traits. The key issue
relative to genetic improvement programs 1is the accuracy of genetic prediction.

Real—time ultrasound has proved to be an effective technology to meet this goal.

lll. Scope and Contents of Research

Transrectal real—time ultrasound scanning examinations with DICOM of the uterus

were conducted to determine the accuracy of detecting pregnancy and non—pregnancy
in 230 cows following one time artificial insemination under field conditions. Our
experiment was to determine the ability to distinguish between pregnant and
non—pregnant cows by diagnostic ultrasonography before Days 20, The parity
separately conducted the examinations. The accuracy of rectal palpation and
ultrasonography for predicting the early pregnancy in cows was investigated, using the
real—time transrectal ultrasonography. A 2 x 2 contingency table analysis allowed the
calculation of sensitivity, specificity and predictive for rectal palpation and
ultrasonography. Ultrasonography examinations were performed on cows from Day 30
to Day 50 to determine the size of uterus and fetus size throughout pregnancy.

This study compared the impacts of managing pregnant cows for either body
condition loss or gain during the last 4 to 6 months of gestation, Cows were Iinitially
sorted into high or low body condition score groups. We were carried out artificial
insemination and checked it out for growth traits. Ultrasound measures of fat thickness
and eye—muscle area were available on using live animal data from 214 pregnant

COWS.

We were to estimate the relationship between BCS representing a meat traits and
fertility. The effect of BCS change and because of the timing of BCS recording after the

first insemination to each periods.

Eye—muscle area(EMA) is an objective assessment of yields and an indicator of

,15,



total muscle in the carcass or live animal. EMA and fat thickness were showed to
have a positive influence on percentage of carcass product and is also the primary
factor affecting beef carcass yield grades. Their traits need to be considered along
with the many other economically important traits (including reproduction, growth,
maternal ability) in a balanced trait selection scheme. So we examined carcass

composition in relation to BCS in cows.

V. Results and Discussion

One of the objective of this study was to determine the detection of early pregnancy,

fetus or uterus development by ultrasound scanning with DICOM. All cows were
scanned more 2 times between days 21—30 and over 30 following artificial
insemination. We can get 61.7% pregnancy rate overall. The higher pregnancy rate 3,
4, 5 yearling cows were 70.5%, 64.2% and 60.5% than the other groups. An early
scan for pregnancy, we couldn't this propose and the appearance of the embryo
proper has not been determined and give rather disappointing results. So we did about
3 weeks after Al for because of the potential usefulness of ultrasonography in
investigating early pregnancy diagnosis in the field conditions. Consequently the cows
were divided into 2 groups: Cows scanned between 21 — 30 days(n=60) and over 30
days(n=70) after AI. The one diagnostic accuracy was 56.8%, with a sensitivity of
46.9%, specificity 66.2%, and a positive predictive value 66.6% and the other 81.1%,
76.7%, 85.3%, 83.6%. respectively. Between the two groups, difference was noted in
all value when its results were evaluated over two times. Determination of pregnancy
and non—pregnancy, using ultrasound scanning examinations over 30 days after Al
proved to be significantly accurate than before 30 days. Diagnostic accuracy did
improve with length of pregnancy, and was significantly better Day 30 after AL

The sensitivity, specificity value of a test were 46.9%, 66.2% before Days 30 and
were 76.7%, 85.3% after Days 30.

There was no different in yearling for uterus size about 2.5cm in non—pregnant.

The uterus size was developed around 15mm everyday in pregnant cows from 5.88cm

,16,



Day 30 to 7.87cm Day 50 and also the fetus size 1.8mm everyday from lcm Day 30 to
4.63cm Day 50.

BCS is also effected the pregnancy ratio. The lower BCS(3 <) tend to bad about
50%. But Breeding in good body condition (BCS 4, 5, 6) provides a higher fertility
from 80.0% to 67.6%. Cows in good condition must be managed nutritionally to
maintain their body weight and condition whereas thin cows need to gain weight
including fat up to a maximum of the diet certainly will not harm pregnancy rates and

may enhance conception.

We examined the carcass composition(eye—muscle area, fat thickness, et al) in

relation to BCS non—pregnant or pregnant CoOws.

There was no different between BCS in pregnant cows according to the parties
during 3 months. They have got the range of 5.18— 5.30 from Day 30 to Day 90.
Carcass traits were determined to the breeding periods in all cows and attempt to
ultrasound scanning of carcass traits during the early pregnant periods. We were
estimated by ultrasound scanning of the EMA or BF from pregnant cows. The value of
their was respectively 62.7cr, 5.3mm at breeding periods. It was conclusion that the

BCS change of pregnant cows during 60 days did not influence carcass traits.

V. Practical plan of result of experimental development

The successful reproduction performance would be to decrease the average number of da

ys open and the number of services per conception have increased substantially. Achievem
ent of optimum herd reproductive performance requires concentrated management activitie
s during the breeding period, especially. The management activities are needed to pursue t
his period to reach or approach the optimal results that were an early pregnancy diagnosis.
We need something new as soon as possible accuracy of transrectal ultrasonography for ear

ly pregnancy diagnosis within Day 30 or shorter. It was concluded that we needed a m
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ore skillful ultrasonography for accuracy pregnancy test in early.

Adjusting the nutritional program to obtain desired body condition at different stage of rep
roduction is necessary to enhance production efficiency. Determining the nutritional status
of herd through BCS scoring in every months is very impotent. This practice is fundament
al for maintaining a cow's overall productivity, reproductive life cycles, and ability to rebre

ed.

Now, we are applying the ultrasonography with DICOM into reproduction program of cows

progressively, the early pregnancy diagnosis of improvement could be correcting and

distribution of this techniques will contribute the cow improvement project.

It is possible that the reproductive data by digital information communication system
helps the farm management plans, efficiently. We will contribute this results to local

livestock farm, feeder, federation, association.
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Figure 4. Standard image of ultrasonic meat quality index

Figure 5. Distribution pattern of meat quality grade by the decision tree method
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Table 1. Gray leve(0~255) of ultrasound image pixel

T a(B) b c d e f g h i J(W)
0 25 50 75 100 125 150 175 200 225

~24 | ~49 | ~74 | ~99 | ~124| ~149 | ~174| ~199 | ~224 | ~255

gray level#t

Figure 6. Ultrasound image magnified to 400 times
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Figure 7. Division of ultrasound image for histogram analysis
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Figure 8. Ultrasound Standard image of longissimus muscle in cattle
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Figure 9. The comparison of carcass and ultrasonic image
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Figure 10. Ultrasound Standard images of meat qualities
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Table 2. The comparison of ultrasound measurement to ages in live Hanoo steers

Age No. of Body EMA BF MS

(Mo.)  Obs.  weight(kg) (cr) (mm) 1-7 1-91
12 90 302.3+16.5 46.2+4.1 1.9+14 1.04+0.2 1.8+0.2
18 90 455.0£26.5 63.8+4.6 55%l5 1.9+0.8 4.8%2.1
21 90 536.4+33.1 73.2+4.3 6.8+1.9 3.0+0.8 79+2.3
23 90 591.9+36.7 77.3+3.9 8.1+2.1 3.8+1.0 10.3£29
25 90 625.6+39.0 80.0+4.5 9.3+2.4 42+11 11.9+34
26 90 651.3+40.9 82.8+4.0 10.0+2.7 4.8+1.2 13.6+3.3
29 48 721.8+43.0 92.65.0 12.3+3.3 5.8+1.0 16.5£3.0
30 31 737.6+48.2 97.8+5.9 13.7£34 6.2+0.8 17.8+2.7
31 15 761.8+54.9 102.6+6.7 14.7+4.3 6.3+0.8 18.1£25

* Mean=S.D.

% BF ! Back fat thickness, EMA : Eye muscle area, MS : Marbling score
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Figure 12. Growth curves of ultrasonic eye muscle area to ages in Hanwoo steers.
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Figure 13. Growth curves of ultrasonic back fat to ages in Hanwoo steers.
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Figure 14. Growth curves of ultrasonic marbling score to ages in Hanwoo steers

Sw2 Jeguys o 29 ¥F9XH(SEP, Table 3)
= 0.0695% =Fo] 7t

Ir
>
mV)
o
_124,
rlo
o
R
e
I
o
k]
M
=
i
l-rl

Table 3. Standard error of prediction(SEP) of traits from carcass and live Hanwoo

steers by ultrasound

BF (mm) EMA (crr) MS(1-7)

Trait
0.011 0.2954 0.0695

SEP
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Table 4. The comparison of actual and estimated measurements according to ages in

steers.
Slaughter age(Mo.)

25 26 29 30 31

No. of Obs. 15 15 14 15 15
Body weight 620.7+£39.2  637.7£45.3  722.2£39.1 7374474 761.8+54.9
UEMA (cnr) 85.5+4.9 84.6+4.9 91.9+4.9 96.6£5.1 102.6+6.7
UBF(mm) 9.242.8 9.9+1.8 11.4+3.4 13.4+35 14.7+4.3
UMS1-7) 49+1.0 49+1.2 5.8+1.1 6.3£0.8 6.3£0.8
EMA (cir) 87.3+8.5 87.5+8.2 96.1£9.1 100.8+8.8  108.7+11.1
BF(mm) 8.242.8 8.8+2.1 10.9+4.0 13.2+3.7 15.1+4.8
MS(1-7) 5.7+1.4 55+1.6 59+1.1 6.3+1.1 6.4+0.8

* UEMA : Ultrasonic eye muscle area, UBF: Ultrasonic back fat thickness

UMS : Ultrasonic marbling score
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Table 5. Correlations between the actual and the estimated measurements at 12month

in Hanwoo steers.

Actual
Estimated
EMA BF MS cw? IMF?
UEMA 0.28539% 0.11368 -0.06320 0.30058 0.13485
UBF 0.10266 0.42413%% 0.12197 0.16988 0.257545
UMS 0.13912 -0.01666 0.47650%*  0.04798 0.55963%
BW? 0.37692: 0.19537 0.03054 0.63503+¢  —0.00224

. P<0.01, * P<0.05

b Slaughter weight, ? Intramuscular fat percentage, Y Body weight

Table 6. Correlations between the actual and the estimated measurements at 18month

in Hanwoo steers.

Actual
Estimated
EMA BF MS CwW IMF
UEMA 0.28539 0.11368 -0.06320 0.30058 0.13485
UBF 0.10266 0.42413% 0.12197 0.16988 0.25754%*
UMS 0.13912 -0.01666 0.47650%* 0.04798 0.55963**
BW 0.37692% 0.19537 0.030%4 0.63503%3* -0.00224




Table 7. Correlations between the actual and the estimated measurements at Z25month

in Hanwoo steers.

Actual
Estimated
EMA BF MS CwW IMF
UEMA 0.12450 -0.12681 0.09347 -0.06614 -0.08487
UBF 0.08664 0.600693 -0.10076 0.25429%* 0.05475
UMS 0.17041 0.01233 0.55437+%  -0.08209 0.57996%*
BW 0.4251 0% 0.22900%* 0.07922 0.68362x%* 0.02869

Table 8. Correlations between the actual and the estimated measurements at 29month

in Hanwoo steers.

Actual
Estimated
EMA BF MS CW IMF
UEMA 0.575005%* 0.15575 0.07670 0.51054 0.05689
UBF -0.02616 0.8481 3 -0.28351 0.27440 0.07524
UMS 0.09538 -0.03028 0.61255%* 0.06084 0.521445
BW 0.445095 0.22251 0.02607 0.93310%* 0.07219

Table 9= 283 AWGoR SAR Al o] §ots KUAFNHAS ol §ote] {F%
F A2 29 609%0] AZF&S VEuod, AARANT GAAGUT R4S
53 EASHERES olgahden 747 565% 2 65299 =& e
JABALE BA o) % EAKFET S HA AZPY F Y we A58
2 vehgon, 2e054 SAUT 2 SABUARORE BASH 050 A5
@ Ao Ut meb dAEAUT BAL o g8 F3EHY dZe $§717)
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Table 9. Comparison of prediction accuracy of yield grade by four methods

Formula Regression Decision tree
YGC”  YGU”
Heads  Accuracy Heads  Accuracy Heads  Accuracy
A 5 38.5% 5 38.5% 6 46.2%
A B 7 6 7
C 1 2 0
Subtotal 13 13 13
A 1 1 1
B B 9 90.0% 8 80.0% 9 90.0%
C 0 1 0
Subtotal 10
Total 23 60.9% 56.5% 65.2%

Y Carcass Yield Grade, ? Ultrasonic Yield Grade.

A THAlA 100.0%E clFste] A FE&S 565%5 HERH EHTable 10)
259 54 index® AHAAUYT BAS T3 SHETH EREE ol&dte A5
I}, 17570l 80.3%, 15H°] 83.3%, 25 3°] 100.0%2] &S YeEdla, 44 o=
2 826%% 2ov ZFHEE ol &3 o3 Hlste] 261%9 d5& FdS HER
AtHTable 11). AF7HA SWAG =] weE 2500 3o 5EAS ol &g F+344 &
A o o #wI Aol ot W(1997)2 FHF- PAE o R SASHE 55
2 wFeta dEe Ay 67%9 dE5E&S RYa, =A AEA9 0.839] @S e
ATk W skl th Brethour(1990)= vhFsh &35, A 9 A=E Y HS9& dde
2 FASHE 29ARE Uiro] SHAFE A AeA 775%9] dF&S Rt
Attt S indexE o] &% odF&9 T SHEAAYG FAHIEY 4 5 SIFE
FE Fudo g - Ae SAou Ao o3k e AE &< Zlo] alow dAvh
Ht
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Table 10. Prediction accuracy of meat quality grade by standard ultrasonic image

QGU” Accurac
QGC” = . ; - Total o) Y
1 6 9 0 0 15 40.0
1 1 5 0 0 6 83.3
2 0 0 2 0 2 100.0
Total 7 14 2 0 23 56.5

U Carcass meat quality grade, ? Ultrasonic meat quality grade.

Table 11. Prediction accuracy of meat quality grade by ultrasonic meat quality index

QGU?
QGCY - Total ACC}fracy
1 1 2 3 (%)
1 12 3 0 0 15 0.0
1 1 5 0 0 6 833
9 0 0 2 0 2 100.0
Total 13 8 2 0 23 82.6

V" Carcass meat quality grade, ? Ultrasonic meat quality grade.

et A #4713 Histogram 24

DA 4

M AR S AN BEEE AT 6-TIARe A2 ANT F 4
T 247 g EEE ALR o5 EATHFHAHALAL Table 120149 7o)

A% 637.59%gl =AF 37859kg0i AL 59.37% 9 SALTFA, T4
gz 2 S EE ZhzE 12.85mm, 78.06cr 2 4.00(No) 2 UFERSEIL, U A
ey BEXE Table 1301]/\19} Zo] Noo 1, 2 2 No 4ol] AFHoR HEIEHo
ARoy THAREN~PEE ZF FAH A
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Table 12. The comparison of estimated and actual carcass traits in Hanwoo at 24
months
Mean SD Min. Max
Body weight, kg 637.59 56.49 536.00 798.00
UBF, mn 10.78 3.28 4.50 21.40
UEMA, cnf 85.94 8.71 65.40 109.90
UMS(1-9) 3.32 1.85 1.00 9.00
Csrcass weight, kg 378.59 38.82 304.00 485.00
BF, mm 12.85 463 4.0 27.00
EMA, con 78.06 5.98 61.00 89.00
MS(1-9) 4.00 2.12 1.00 8.00
Table 13. No. of Obs by marbling scores
MS 1 2 3 4 5 6 7 8 9 Total
No. of Obs. 10 16 8 14 6 5 1 1 1 62
) FAFES ez 253 H9S AAS & A53 SAYTALL SATEH
2 g A Eete] E5% A ] FHdAA T Table 14914 YERR =]
SANFAE 0.81(P<0.0001), TATHAA -2 0.26819(P=0.0891) 1831 LA
& 0.81475(P<0.0001) % e FaAA oA vk SATHAS ALjstils
st A o] S HoFrh FAWHAY AAAHETt oA = ol st
=& AEste Z2ade e HAAE s e LF=E Qg ASE AR
A},

Table 14. Correlation between the estimated and actual measurements in Hanwoo

at 24 montha

: Estimated
Correlation(r) BF EMA NS
BF 0.81605™** 0.47030 0.24562
Actual EMA 0.26819™ 0.15430
MS 0.81475™"
wx P<0.05, =*xx P<0.001
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Table 15. Intramuscular fat content(%) to marbling scores

MS(No.) No. of Obs. Mean SD Min. Max.
1 3 6.03 0.87 5.17 6.92
2 13 9.00 1.35 7.23 11.03
3 7 10.53 2.49 7.33 15.17
4 4 11.69 3.10 7.28 14.95
5 5 13.18 1.83 10.50 14.50
6 5 13.19 4.14 773 18.37
t 7 13.50 1.35 11.69 15.44
3 4 16.79 1.29 14.95 17.89
9 _ _ _ _

Table 16. Correlations between the intramuscular fat(%5) and the carcass traits

BF EMA MS

Intramuscular fat(%) -0.01508 0.24809" 0.63832"**

* P<0.01, == P<0.001
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Table 17. Correlations between the gray level(a~j) and the intramuscular fat(%)

to area

a b C d e f g h 1 ]

P(%) -023° 013 024° -017 -015 002 021 012 002 -0.05
R -029" -015 009 026 011 001 -001 -007 -0.05 -0.10
C -028" -013 007 016 015 015 006 005 002 013

; P<O.1, == 5 P<0.05

Table 18949} o] 253 JdAES] 99[P, R, O)¥F Gray levelgt +4Z21E
A Ed gdo] Aaglol cvb dY Gray levelzts 7|02 =4 Ueyta 7]EHY
Gray level#t2 YA yeElytti(Table 19~26). F3F WA W=7 & No. 13 No. 89
Gray levelgts& ez 2 A%ato] vlwsfrd PP REGe SHALE No 82 b
Sk co FRlolA Gray levelgte] Haileo]l AT E No 1BT £ A H= Sold
As BT 7 JdAHFig. 15~16). 28y CH gl s FHUALE No 19
Gray levelzt A8 cFolA dAFIGE AS & F71 I} ol dxe =
AME=E B AuAow RGrista FA g6kt oA FF Agrsojof & FebA

o & udH(Fig. 17).
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Table 18. Analyses of histogram to ultrasound image

gray level Mean SD Total Min. Max.
a 713 571 442.14 2.11 25.87
b 15.01 7.38 930.72 0.41 26.24
c 19.26 4.23 1194.00 442 25.15
d 17.88 3.85 1109.00 11.84 28.57
e 15.61 3.83 968.17 9.93 29.10
P area (%)
f 11.48 2.79 711.76 6.67 22.74
g 7.15 2.21 443.48 3.14 13.97
h 3.64 1.46 226.06 1.43 8.69
i 1.55 0.77 96.34 0.45 3.95
i 1.25 0.79 78.03 0.35 4.32
a 536.06 941.96 | 33236.00 4.00 5047.00
b 2935.00 2346.00 | 181948.00 10.00 9253.00
c 5856.00 1835.00 | 363082.00 472.00 8404.00
d 6379.00 1222.00 | 395522.00 2980.00 8575.00
e 4637.00 1654.00 | 287509.00 1068.00 9079.00
R area (%)
f 2179.00 1287.00 | 135091.00 270.00 5790.00
g 866.91 835.96 | 53749.00 40.00 4387.00
h 309.88 42572 | 19213.00 0 2212.00
i 104.43 179.89 6475.00 0 1046.00
j 52.37 117.42 3247.00 0 596.00
a 425.50 1061.00 | 26381.00 0 6962.00
b 1422.00 1133.00 | 88149.00 0 4144.00
c 2480.00 922.95 |153763.00 89.00 4252.00
d 2539.00 830.70 | 157415.00 182.00 3900.00
e 1717.00 857.06 | 106465.00 28.00 3183.00
C area (%)
f 780.41 662.86 | 48386.00 4.00 2902.00
g 284.58 416.86 | 17644.00 0 2365.00
h 85.25 178.54 5286.00 0 1192.00
i 24.91 59.99 1545.00 0 389.00
i 9.38 25.05 582.00 0 150.00
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Figure 15. The comparison of gray level of MS I and MS VI in P area
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Table 19. Analyses of histogram to ultrasound image in marbling score I

gray level Mean SD Total Min.
a 9.46 8.15 2.83 20.81
b 14.16 3.12 459 22.24
c 18.84 2.24 16.85 20.82
d 19.78 6.00 14.19 27.47
e 15.45 4.08 11.42 20.02
P area (%)
f 11.02 2.56 8.28 13.51
g 6.14 1.60 471 8.12
h 3.08 1.02 2.19 4.55
i 1.23 0.41 0.93 1.81
i 0.80 0.19 0.60 1.07
a 667.25 751.44 32.00 1679.00
b 2933.75 1738.35 932.00 4577.00
c 5941.50 898.21 5164.00 6990.00
d 6571.75 1273.04 5417.00 7966.00
e 4436.75 1179.79 3334.00 5753.00
R area (%)
f 2157.25 646.95 1263.00 2750.00
g 752.75 233.19 418.00 960.00
h 272.00 106.44 134.00 388.00
i 92.00 49.07 34.00 148.00
j 31.00 18.93 10.00 48.00
a 613.00 882.93 91.00 1934.00
b 2055.00 1257.94 1166.00 3900.00
c 3414.50 652.73 2727.00 4252.00
d 2326.75 906.58 999.00 2957.00
e 868.25 593.73 144.00 1485.00
C area (%)
f 326.25 221.02 60.00 532.00
g 116.75 84.00 4.00 188.00
h 37.50 25.82 0 59.00
i 8.00 6.53 0 16.00
j 2.00 2.30 0 4.00
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Table 20. Analyses of histogram to ultrasound image in marbling score II

gray level Mean SD Total Min.
a 7.05 6.02 2.43 21.99
b 13.70 7.31 0.82 22.12
c 18.88 5.56 442 25.00
d 18.38 3.57 13.14 23.99
e 16.77 4.46 12.10 29.10
P area (%)
f 12.08 3.65 8.40 22.74
g 7.02 2.45 412 12.06
h 3.43 1.42 1.60 6.17
i 1.47 0.79 0.45 3.06
j 1.18 0.69 0.49 2.91
a 371.87 500.17 4.00 1640.00
b 2821.06 221042 118.00 7156.00
c 5872.13 2151.49 1701.00 3404.00
d 6400.06 995.86 4836.00 7925.00
e 4713.94 1578.55 1940.00 7220.00
R area (%)
f 2275.25 1457.59 426.00 5192.00
g 930.37 871.98 76.00 2940.00
h 325.12 378.81 20.00 1268.00
i 102.12 152.43 0 576.00
j 44.06 67.53 0 206.00
a 413.12 928.86 0 3789.00
b 1410.19 988.11 83.00 3137.00
c 2599.19 733.26 1389.00 4021.00
d 2798.06 799.07 814.00 3900.00
e 1725.31 822.87 186.00 3153.00
C area (%)
f 612.56 407.42 53.00 1496.00
g 160.56 122.40 8.00 415.00
h 35.93 34.99 0 118.00
i 8.50 14.30 0 52.00
j 4.56 10.31 0 37.00
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Table 21. Analyses of histogram to ultrasound image in marbling score III

gray level Mean SD Total Min.
a 7.34 6.24 2.11 21.65
b 13.80 10.08 0.41 26.24
c 18.92 3.73 8.62 24.16
d 18.85 478 11.84 28.57
e 15.78 4.26 9.93 22.21
P area (%)
f 11.27 3.03 6.88 15.48
g 7.14 2.69 3.61 12.40
h 3.89 1.96 1.63 8.69
i 1.59 0.79 0.53 3.35
j 1.37 0.81 0.35 3.38
a 766.92 1164.53 4.00 3898.00
b 3168.15 3191.16 76.00 9253.00
c 5270.54 1919.84 1424.00 7617.00
d 6063.85 1523.28 2980.00 8575.00
e 4698.54 2172.54 1068.00 8028.00
R area (%)
f 2339.69 1442.27 270.00 4620.00
g 963.61 833.37 64.00 3164.00
h 385.46 531.36 4.00 1836.00
i 118.92 185.08 0 592.00
j 80.30 171.66 0 506.00
a 386.69 630.25 0 2128.00
b 1424.38 1370.87 0 4144.00
c 2284.23 933.50 89.00 3343.00
d 2418.69 916.88 795.00 3707.00
e 1887.31 1024.72 148.00 3183.00
C area (%)
f 906.69 789.77 16.00 2902.00
g 328.15 493.80 0 1844.00
h 83.76 131.11 0 459.00
i 29.61 52.20 0 149.00
j 18.46 41.07 0 150.00
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Table 22. Analyses of histogram to ultrasound image in marbling score IV

gray level Mean SD Total Min.
a 4.56 2.61 2.51 8.99
b 13.51 5.37 5.26 18.62
c 21.03 2.94 17.13 25.15
d 17.97 4.67 14.86 26.12
e 14.91 2.10 12.89 17.89
P area (%)
f 12.59 1.12 11.43 13.94
g 792 0.26 7.46 8.12
h 4.16 0.85 3.35 5.35
i 1.80 0.67 1.03 2.88
j 1.49 0.97 0.42 2.93
a 183.00 228.19 8.00 556.00
b 2256.20 1468.72 583.00 3916.00
c 5808.00 1160.85 4140.00 7079.00
d 7033.40 527.77 6288.00 7483.00
e 4962.80 1050.25 3524.00 5863.00
R area (%)
f 2334.60 648.37 1551.00 3242.00
g 830.00 411.42 398.00 1466.00
h 282.80 200.15 54.00 588.00
i 80.00 94.26 0 234.00
j 35.20 47.04 0 118.00
a 231.60 271.68 0 655.00
b 1705.40 1171.69 95.00 3145.00
c 2494.60 710.19 1234.00 2918.00
d 2559.80 706.19 1870.00 3646.00
e 1635.69 523.13 851.00 2298.00
C area (%)
f 727.80 638.82 268.00 1930.00
g 255.60 377.04 28.00 923.00
h 100.80 168.02 4.00 399.00
i 34.80 75.59 0 170.00
j 22.00 46.98 0 106.00
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Table 23. Analyses of histogram to ultrasound image in marbling score V

gray level Mean SD Total Min.
a 7.82 8.58 2.60 25.87
b 15.54 718 0.41 22.31
c 18.34 6.57 5.33 24.16
d 16.38 1.78 14.71 19.62
e 15.88 4.82 10.96 26.25
P area (%)
f 11.46 3.34 6.67 17.73
g 767 3.36 3.14 13.97
h 3.87 1.93 1.44 7.72
i 1.65 1.12 0.56 3.95
j 1.35 0.90 0.45 2.76
a 962.71 1885.32 6.00 5047.00
b 2465.57 2362.22 10.00 6596.00
c 5201.86 2198.00 472.00 7366.00
d 5903.14 1830.56 3046.00 8013.00
e 4839.14 1653.05 1660.00 6432.00
R area (%)
f 2510.00 1638.71 448.00 5790.00
g 1201.14 1454.21 62.00 4387.00
h 481.14 784.88 16.00 2212.00
i 190.42 380.16 0 1046.00
j 100.85 218.71 0 596.00
a 1290.43 2603.78 4.00 6962.00
b 1133.86 1203.61 32.00 3274.00
c 1949.57 978.78 685.00 3291.00
d 2439.71 1209.12 182.00 3533.00
e 1701.43 1070.24 28.00 3036.00
C area (%)
f 775.28 682.73 4.00 1629.00
g 317.42 368.25 0 931.00
h 122.14 187.91 0 522.00
i 30.71 41.53 0 109.00
j 7.42 12.31 0 32.00
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Table 24. Analyses of histogram to ultrasound image in marbling score VI

gray level Mean SD Total Min.
a 8.32 6.24 3.18 16.52
b 16.14 6.71 6.54 22.65
c 19.28 3.78 14.55 24.21
d 16.04 2.66 13.61 20.05
e 15.61 4.82 11.25 23.47
P area (%)
f 11.44 2.73 8.22 14.81
g 7.48 1.57 5.81 9.96
h 3.40 0.80 2.25 4.22
i 1.37 0.16 1.21 1.64
i 0.86 0.16 0.59 1.00
a 811.40 1133.81 4.00 2494.00
b 3539.60 3375.27 204.00 7506.00
c 6101.00 2042.17 2666.00 7498.00
d 6074.80 1452.27 4080.00 7786.00
e 4771.60 2829.54 1948.00 9079.00
R area (%)
f 1880.40 1641.43 282.00 3938.00
g 555.20 678.02 43.00 1560.00
h 95.60 123.71 0 276.00
i 26.40 35.59 0 82.00
i 0 0 0 0
a 126.00 162.22 2.00 392.00
b 1029.00 1231.80 16.00 2811.00
c 2218.60 1586.17 115.00 3994.00
d 2103.00 858.31 621.00 2659.00
e 1844.40 962.31 420.00 2695.00
C area (%)
f 1314.40 1101.99 58.00 2669.00
g 732.80 959.86 0 2365.00
h 294.80 507.66 0 1192.00
i 91.60 167.55 0 389.00
j 13.40 25.72 0 59.00
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Table 25. Analyses of histogram to ultrasound image in marbling score VI

gray level Mean SD Total Min.
a 6.16 3.10 3.07 10.64
b 16.97 5.97 6.18 24.58
c 20.55 2.64 15.88 24.73
d 18.02 3.55 13.62 23.19
e 14.25 1.76 11.81 17.03
P area (%)
f 10.51 1.36 8.09 12.10
g 6.86 1.39 3.97 8.49
h 3.56 1.37 1.43 6.31
i 1.65 0.98 0.57 3.88
j 1.42 1.25 0.47 4.32
a 260.00 408.51 20.00 1178.00
b 2803.63 2028.27 444.00 6217.00
c 6412.38 1596.79 3976.00 8021.00
d 6303.25 878.84 5624.00 7920.00
e 4390.75 1253.07 2280.00 5676.00
R area (%)
f 1927.38 1116.27 420.00 3756.00
g 786.37 732.89 40.00 2136.00
h 291.05 341.55 4.00 858.00
i 122.75 159.60 0 352.00
i 58.00 99.09 0 280.00
a 133.00 199.04 4.00 600.00
b 1372.00 1169.91 213.00 3561.00
c 2440.88 881.67 1140.00 3323.00
d 2644.88 633.41 163.00 3562.00
e 1946.25 785.28 515.00 2918.00
C area (%)
f 869.75 675.79 110.00 1925.00
g 280.37 335.09 28.00 830.00
h 59.12 95.81 0 263.00
i 17.75 31.00 0 91.00
j 4.00 11.31 0 32.00
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Table 26. Analyses of histogram to ultrasound image in marbling score VI

gray level Mean SD Total Min.
a 6.86 1.99 4.66 9.48
b 20.61 2.66 17.64 23.77
c 19.13 1.35 17.68 20.96
d 15.35 2.41 12.32 17.95
e 13.71 1.34 12.07 15.32
P area (%)
f 10.78 1.56 9.16 12.67
g 6.98 1.88 4.42 8.88
h 3.64 1.32 2.08 5.24
i 1.58 0.74 0.78 2.31
j 1.31 0.44 0.77 1.76
a 214.00 147.89 84.00 348.00
b 3805.75 1280.91 2580.00 5530.00
c 7397.00 499.33 6824.00 7958.00
d 6678.75 585.79 5938.00 7336.00
e 3896.50 548.98 3184.00 4476.00
R area (%)
f 1394.50 537.25 830.00 1992.00
g 362.50 227.50 60.00 570.00
h 80.00 58.33 8.00 140.00
i 20.00 20.91 0 40.00
i 7.00 8.24 0 16.00
a 101.75 147.85 4.00 321.00
b 1566.00 1021.86 857.00 3043.00
c 3020.75 626.86 2391.00 3838.00
d 2586.25 541.00 2186.00 3373.00
e 1493.00 579.88 878.00 2265.00
C area (%)
f 724.25 557.56 177.00 1228.00
g 233.75 234.04 16.00 458.00
h 41.50 46.39 0 99.00
i 0.75 1.50 0 3.00
i 0 0 0 0
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(Pregnancy ratio after artificial insemination by parity in cows)

Parity No. of Pregnancy ratio(%)
0 50 35(70.0)
1 43 25(58.1)
2 46 27(58.7)
3 27 19(70.3)
4 29 18(64.2)
5 20 13(65.0)
6 15 5(33.3)
Total 230 142(61.7)

Szenci(2004)+ 20Y @ -26d =l A Al A9 2-5%7F HYdAlo®E H|lAlA 9
87-36%°] 921& Hastil = WA Badtram(1991)2 239-31Y Abo] w1/
Soldo]l 688%<9F 71.1%%E, Piterse 5(1990) 214-25d = Aol A o ®14] o]
448% 2 vk o} EolAe 823% 2 FAME S, 26-339HA=E 44 97.7%
of 87.7%% Wl we HFBEZ RATL T BE wEAd weE X
TAF 11-169 Ato] oA 3 Soldo] zhz; 25%9 90%E, 17¢ °lF FEH= &
As] F7rste] 209 Hol= AL 100%0 =¥ sttial dth(Boyd 5,1990 ; Kastelic
5, 1991).
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(Accuaracy of the ultrasound and rectal palpation for pregnancy diagnosis in

COWS)
Days post—insemination
before 30 days after 30 days
Diagnosis

Ultrasound Palpation
+ + a) 30 56
+ - b) 23 11
- + c) 34 17
- - d) 45 64
No. of scans 132 148
No. of cows 60 70
Percent correct diagnoses(%) 56.8 81.1
Sensitivity * 46.9 76.7
Specificity #* 66.2 85.3
+ Predictive value *** 66.6 83.6
— Predictive value s 57.0 79.0

*  Sensitivity : 100 x a/(a+d)
x+ Specificity : 100 x ¢/(c+b)
1%+ Predictive value : 100 x a/(a+b)

sk — Predictive value @ 100 x a/(c+d)
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(Comparison of pregnancy status with ultrasound in cow types)

No. of Days Fetus Uterus
Type
cows after Al (em) £ SD (em) £ SD
30 0.81 £ 0.2 4.80 £ 0.1
Primi—parous 10 40 1.97 £ 0.3 6.01 = 0.5
50 4,40 £ 1.2 7.55 £ 1.2
30 0.93 £ 0.5 472 £ 0.3
Null—heifers 5 40 2,13 £ 0.2 5.57 £ 0.6
50 450 £ 0.4 7.23 £ 2.1
30 1.12 £ 0.6 4.22 £ 0.5
Multi—parous 8 40 2.50 £ 0.7 5.53 £ 0.9
50 471 £ 0.6 7.72 £ 15
30 1.05 £ 0.2 5,01 £ 04
Null—cows 7 40 2.42 £ 0.5 6.42 £ 0.3
50 491 £ 1.1 898 £ 14
Wb B 2R oa 3009 o del 29 WA 92 g AAE b
FAANAL BEAAES A =Y = %A, Ao AHel wE delids 2
@ %+ gth(Badram 5 1991), et A9 G Ao AL BUF 47
o] I HAEE gQldof Ao, Azl A4, Agl WE= T 55 F¥A
I wdo] Hed Zlog dAwHm, B oA Aozl AmE wpgoR il ¢
2 Fosts Fo ARE AFT F US oy
gl 19 3ollA B mpel o]l 55 E dAlE FAe] Abw diolA aute] &Y
ol eobg WA 4 AW, 1Y 4E PN 65UF 283 Aoz
AR B, A, e, A Awe FRd Qe AL + 3
At
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(A) (B)

Fig. 1. Cross—sectional ultrasonogram image of uterine structure in
non-pregnant cows Day 30(A) and pregnant Day 35(B).
* Size . value of width & height lines

Fig. 2. Ultrasonogram of fetal structure in pregnant cows Day 30 days(A) and
Day 35days(B) 7.5 ME linner array transducer. Trasverse image of

choronic cavity contained an embryo(round) Cross—sectional image of

a pregnant uterine horn. Outer uterine diameter is marked by straight or
cross lines.

* g, fetus(embryo proper), b ; uterus

% Size . value of width & height lines

,92,



(B)

Fig 3. Ultrasonogram of fetal and extra—fetal structure in pregnant cows. Days
50(A), Days 55(B) : Cross—sectional image of a pregnant uterine horn.

* a ; fetus head, b ; amnion, ¢ ; uterine horn

(A) (B)

Fig 4. Ultrasonogram of fetal and extra—fetal structure in pregnant cows.
D 65(A) : D 70(B). Cross—sectional image of a pregnant uterine horn.
* a . head, b : spinal cord, c: fore-limb buds, d : hind-limb buds

e ' umbilical cord, f : rump
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(Distributiion of body condition score in cows)

Distributions( %)

No. of

BCS
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F 5 gad] AASHEA WE JAE

(Pregnancy ratio according to the body condition score in cows)

BCS No. of Pregnancy(%)
1 15 6(40.0)
2 17 7(41.1)
3 41 21(51.2)
4 50 40(80.0)
5 41 27(65.9)
6 37 25(67.6)
7 17 10(58.8)
8 9 5(55.5)
9 3 1(33.3)

Total 230 142(61.7)

Table 6 7]l A 4 Aol dAld 14279 4as AAE=E A
TE WA ARG & YRR 90UE o)d7A e wWEE gl AR
51-530.% Hlud ¢33 FErt FAHa A HTHem 13 derAdF o
= FAT ARR ol &8, AR RS2 Aldedvh dALdEE AATAH
HstE A onp Aok BAN e dAlE o 2Aad A Ws) o] F
Ae & 5 den, 53 nAdies e A% =44 R A 1
Aes & 5 Al

F 6 el mE JdAE dae] AAFHEE] W}

(Change of the body condition score according to the parity with pregnant cows)

No. of Change of BCS in pregnant cows after Al
Parity
preg. cows 30—49 50—-69 70—89 90<
0 35/50 4.3 £ 0.8 4.2 + 1.3 4.9 £ 0.7 51 + 1.1
1 25/43 5.2 £ 1.2 5.3 £ 2.1 55 £ 1.5 55 + 1.2
2 27/46 5.6 £ 1.3 56 + 1.6 56 + 1.3 56 + 1.3
3 19/27 5.7 £ 1.0 55 *+ 1.5 5.7 £ 1.0 57 £ 1.0
4 18/29 54 £ 1.4 56 £ 0.5 54 + 1.4 54 + 14
5 13/20 53 £ 1.1 5.2 + 1.6 53 £ 1.1 53 £ 1.1
6 5/15 4.8 £ 1.2 5.0 £ 0.8 46 £ 1.5 4.8 £ 0.9
Total 142/230 519 £ 1.1 5.20 £ 1.3 529 £ 1.1 53 £ 1.1
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BF (mm)
2.2 24
16 £ 1.1
24 £ 1.7
3.6 £ 2.2
4.8 £ 2.6
5.3 £ 3.1
4.9 £ 3.2
5.1 + 3.9
6.1 £ 4.3
5.3 £ 3.2

Carcass traits#

EMS (cn®)
45.9 + 11.1
456 £ 7.5
51.6 £ 8.7
57.2 + 9.0
61.8 £ 9.2
65.1 + 8.8
67.4 + 9.4
70.0 £ 9.2
76.4 + 7.6
62.7 £ 10.2

,9’77

15
17
41
50
41
37
17
227

No. of
Eye-Muscle Area BF : Back Fat Thickness

BCS
Total

(The economic traits according to the body condition score in cows)
* EMS
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in pregnant
Back Fat
Thickness(mm)
2.6 £ 1.9
3.7 £ 15
5.3 £ 1.7
4.2 £ 3.2
4.7 £ 1.8
4.9 + 3.0

6.4

Days 60 on pregnancy

Eye—Muscle
Area(cn®)
59.2 + 15.1
48.1 £ 5.6
545 £ 9.4
56.5 £ 5.5
63.0 £ 8.7
66.1 £ 7.9
67.4 £ 9.4
71.4 £ 8.5
79.6 £ 10.2
62.8 £ 6.4

Back Fat
Thickness(mm)
2.7 £ 1.9
3.5+ 2.0
52 £ 2.0
4.0 £ 1.9
45 + 2.1
53 £ 29
6.3 £ 3.2
5.5 £ 3.9
6.7 £ 55
4.86 £ 2.0

Days 30 on pregnancy

Eye—Muscle
Area(cn®)
57.2 £ 10.1
475 + 9.2
53.2 £ 6.5
56.3 £ 8.5
63.9 £ 8.0
67.0 £ 7.5
67.4 £ 9.4
68.0 £ 8.6
78.6 £ 9.2
62.1 £ 6.1

No. of
preg.
9/15
11/17
23/41
29/50
22/41
20/37

BCS
1
2
3
4
5
6
7

(Changes of economic traits according to the body condition score

COwWS)

3.2

+

5/17

54 + 2.5
6.5 £ 5.2
486 £ 1.9

,98,

4/9
2/3
125/230

Total




o)
=g

3)

s 7]el ]

1
.

I
—

o] %

o}l

o, wekA

Els

=tk

s 7HA

T
rES

=

A4

?l.

El

Aol

3t

B/
o

EEL!

=
=

e

_L_v_._
o

)

—~
o

Iy

!

e

A

7FekA Y

3

=
= &

ol

|

Nr
el

<
=S

TR
i

k

A 3 A DICOM7]|&<& o] &

o
Jo
ﬂ.o
K

]
=

X

o}
<0
go

~

—_

<

o

B

oesl

TextX 1.2

o

ojp
Hlo

B

T, AHe 7]

=37

u, guel 44

3}
o}

,99,



s

% 5

7h AT Feby

1.

w
el

2] TR,

J

- mel =dE ARSE A e 2eddEr] AAE dWder dde A

gataark AP o AdrvEE wyse SV-900¢F SV-2000,, ALOKA S
SD-500, Pie scanner 100 palco, FHK®] SUPER Eye MEAT, EASYMEDICS ]
SS-30071#FS Ao w A¥S st 1 A3 Pie scanner 100 palco 7]E&
Aapdsiao] o 71E3 EE PALRAS Ao =EZXN, B 7|Sds o
e = G4S FAst o 8193, SD-5009] 7]1E 7] USB PortE o] &3 <

gasel Ag Aol Gdel AeEEet FAY0) delPe g

o :Q
r-m
2
Hye
¢
ﬁ
59
2
o
>
oo
A
2
X
=
%2
rlr
P
dlo
)
™
nv
N
rlr
td
—n
N>
)
=R
)
0Q
o
fluj
1o

Digital Al&2 wW3lste= AX7F 2Q3Ay. 1 Wy o=z PIXELINKAF
PL-5449}, CANOPUS®| ADVC-100, PINNACLE®] MovieBOX &9 47547

A5 e ddstglon ol& Fsf wE vt AaE & Ul

g7dol st g Hold g

Z220dEy dFA w7k $E2 g dofste], Aule] HAd oS o
B« gow dgeld 282 5 glonz, M ALsA a3 Fde
A5 3 UgE grsed FAde Fvh 2 BHeR HEEE Fd
7b 7bsE mEERS o] gstglon, g4 FAMMoR USB PortE o] &3 WY

- 100 -



t}. 1 23 USB PortZ

o]
AA

B

o

b oy

pul

7}, IEEE1394 PortE ©] &

el

il

o

o

o

o]

—_—

o

N

ﬁo
W

o

Jo

ee
s
BK
i

X/

X

AO

jgxce]

} o

N

4). AA]

ke a1, v 8ol

O~
T

|

sl o

ke

= =AL

1w

h=13

L
.

T+
2717} 1IMBell o] 2¢

g

3
il

Image

fu

Aol wERol AFHZ Adas A9

79,_“;_

el

TextA B

.

4 =

0

7 9

S

=

=

HE ¥

5). TextX H. 9]

)
T
iz
el

fred

-
el

o
o
!
!
o
w

I
iz

%

o
Iy

Hr
B

T

=3
1o

oF
il

[e)

I o

——
fite)

el
o

Ao #E BE B EAY

LS|
&

H &

] AHE-=

- 101 -

M o2l 7hA €

S

171 <]

)

T

=

=

gl o]

L

.

o4



ol 9
il
o ) o
o K- T
o
i ) B o %
) 0 ! o m°
" o B 2 o] Bm oo
~ vl —_ 7_u ~~ (&) lo ‘_LI
= el < o) o S & 50 o <
= O & oH o ogm,_oumwra
z 3 b @ O MJMIWWAT o
| = il Wo 73 ﬁa — c _b il g Ko
<= ER fﬁoﬂwﬁio ;
B Wi% ﬂﬂ%é;ﬁo% c
T ™ ol o N =3 P o
o s B o S = e oo A
do W amoa .szufm.zq i
> - fawrm;rﬁ _1@_# r o og% b
W v mER Wwﬂoﬂré ¢ & i
Jo & s T B s o B ) o T 0 v
5 & o ™ > &8 :
= s = it ° o o = B
Cl wo° G ] el i
s g o o TN R 5o =
ix = T x@ﬂ%iﬂo =
ajo Ho o T T o r v
HL . ,Oﬁ ot jang o )_mﬂ WT._
R z M- &2 - w B o o R B i
oo w W wo R o = B% b
o = o s . o oF ﬂix H%qsr B
m; 8% wﬁ = e o n T - 8 o 80 = (-
0 )
2= z LTT gqgago_; @
X T = 2 o o 2 o Mo B
5 Jlo o T 3 ! H oz SO O ol N
i S o P 4o . A o He R
Nt 4 o = o SR s o =
M- 4 o ) o 2R S o ©° o =
sl T 2is ¢ ﬂB%E@g% 5 ¥
@#ﬁ T ﬂmﬁ:. N %%%m@ﬂm«w " =
iy o oy @ o * fal © oo ° et Jlo -
R WY % il @ﬂ@ﬂmmﬂ1 2w
B w < o %EﬂwT = T o B
S | O o B N 7 T N s
hs v K o o < o
o X B Cal T = o
. T O~ o W . T < Hl
© ! Nl oE ) ’ e %O
ot B dh mr o
T o W
O
%0 i
o) |

- 102 -



i
Apeperel A w7t

T

A & &
b = 64

fu

1

=4, &7kl A

1]

2~ ©l
s}

10). A2 7|24
— /\]

ot - B
~ ) ) °
B oF
wum oy T TR
o TH i
o 4 ¢ B
® o elst
) N W
g J o o N
% o o7 %ﬂ =
O
AT Ot OE 1‘&!
| o NIl &0 =
s F TSR i}
i g ® TR W
" ™ = AR er T T
o ol Woe T oo W
D o] © " do IR B
Jjo o 750 e — X o
w B il 3 50 T o
I 2
o) _Ly el o RUEN o ~ Mﬁ
. Moo W o, " w
eyl ~ 0 ) moRe o X - B
= R R ) N
_ Ot ‘_M.Viw_ OL _Z..ﬁ Hl‘._ n_i ;I/,” ﬂwﬂ T
TH mmE = H._ DT — "N W
g = 2o e N B
. s
oo 3 R N RN
ﬂwﬂ T 'S B H.t NB ﬂ 1 nmE ﬁ.o
it W o N ) o YA
m.__m = ity . N o o oo oW x
~ o7 [
f iz . TzirFzrree
- w 2B = = m oo oo WO W
o b B z T o %o B OFE ST GI G
. Yo% 7 W Vom o ®
i o X t i o = o I I N W
) o " T %0 ) oo op m oW o
5 ) o Iy B & Mo
” | e X o <R NN N " RO RO
= B/ . L I I I I I I
—~ —~

(57 71% )

- 103 -

719 71 A4



A7 A= A9 (Note Book or Desk Top )

33

o] Ae ( USB or IEEE1394 Port )

DB 47|

il

N

)

_7‘|

o

M
-
e
TK
]
T

o

rvie)

- GUI A4

o

)

e

2). 2

b H kAL

A

o Nzde #

IZE EY
9ol Aust bdEe] Ao o

+o]

3|

—_
o

A gket

=]
RN

N
;ﬁl
=K

T
gl

o
To°
wr

o

rvze)

DB A A7,

=
2
9]

B A up

d
e

- A

3|
&

s + CD

uH
3l

N
;ﬁl
=K

T
B

o)
T

o

rvze)

N
;ﬁl
=K

N
N
Jjo

K

o vheFat A%

7=

]

<

¢

jgxce]

&

N
;ﬁl
=K

T
B

o)
B

o

rvze)

N
;ﬁl
=K

fred

ey
N
K
=

oo

rvze)

)

X
B

- 104 -



7F AR =¥y 259 2 AlaE 7Y
1). 3R 94=H
- AR gdHe dF FLOW #40 93] 7 ® AJx~ele ofz) ad¥)
- ARE Y3t TAE /AR 4" > AR Y o= st
- MAARE AMAL 7EAR®IZES, AE, 53 59 FHAR(EY, #2494
B OSA/AENAR 5)R FEREle 3t
- F7H R} MAFGEE T 2539 J4 A JMAY JEE BN 7x
a2 ggdn
- A ARE SAFAGY ARG Az g B dadt gES
g3 5 QEE 4
iy Lt LR nii Lt e m rpEaET
v e e arn - i ' P LI -
A e S R, S L
LS Sl e
i =% e
r— ET 1 i S e i anE = m@ we Nkl LRI+ '
e o A e [T = ;
-.--|‘ - - = — - ...: y— ::..h.-. uEE l|:|‘l| L]
i T e o .
i ]
a9l FUPE R dE A 92, MAAAR d=EA
93 3 2945 948 A" /RS MAARE AN 23] AT § %
= FATtoZA ARl WA Ay F7F Al a8lal 23 Z A9 fJF dHolA
S grstazr g,

- 105 -



[
P U I R ST OB WO N S B Ml T

| &

o
NIl
C) -
T B
\_|7_.O \_IFL 1 .ﬁo
Hoow o
g " oy T )
Pl ol 5] T 5 ’
HL T ) ~O
0 o w T
i W oy _ <0
i N N 5o
= <t K
W ot o MM r:a =)
l B o= Au“_
- : % T T -
. G ™
0 N
...... i Wm o ™
wpoHox
Ao MM
o ok
= N
i : ﬂo NL ‘ﬂ% gm_._._
= %
z o} CCIN
................ Nd Bo MEH < )
. 3 T o o )
T X ~ o 0
~ 3o ™ 8 qoua il
o
Mo ) KA ﬂ\_ﬂ
o3 iy TOW W ojn
™ o\ﬁ op o B N
N N NN N A '
Lo
] . Lo ™
o M

- 106 -



- IE5o A o] mEL FAE S BHA FA ddES g53
° 2
[e]

3]
psb shgolA oF 300KBE % ste] 4%

&b G hAe AR (Textd 2)oF F71 A= o(DICOM7| <) Adddt.
- 2960l ek 2ol 5T e mES AFSAY B VRer dFide

b Auel A4 2 z3s A7) 1@
D, Are P 9 s

- AE AR Textdnsh GARARE ol 1Y o] x3F)

Am b2 Pa/BEEe ChglRE Onsiiy CenrGaMiFlr O<hebhe OFaeET | . | aﬂzge?llnl
TR :

AR nm v AT% nm o B gy © HEE® TN = SOATEEA N

=2 WAkl | e HECHT Bl g SRE2 EaEE =

| ||| ||:|-:|n-|:-:|l 5l =] - I:I':rm-\.i-'n.'- = |l | -JJ|HIJ|-:IJ|-|:IJ |Eu- 'llJ b I

1 Hi‘l‘r ! o o) ) . 'h;l"'l'i'ﬂ = II.'-'" E

1 i i Sy i | i

0 fmr - T =] -

i tiam B FECHE- | 1M =

L=

B LI ﬁ g IEP};# £ E

H Himr g TR |21 (£ B

B [y ] i LB ;s o

. ZE TE & :

) 1 = i -Eﬂﬁl s e

] [ImE TH FEOE-0 {15 AT im [

m [ - |10 IRITE L5 [£]

= fimr B D0 1N [ &l

H [ FER- ] [E=] £l

fl iii I | i

P . |- .

2 1EIF = i 1] 15 112 B

= = i = = = %

i e B SR 52 s P L
& »
SE ] WAl | Wad | opgooE | Sosk | B=k WE | FASE T aiUONN | Rz | (s
1 i il 1 = oo

T B

TR AR AA R 23

- 107 -



sho] i 7boteld,

a1 9l

A

A A

4

Hlo

ol

- Ao} AR S QAL

\wwo

2). AR AF

tel Bb71 el dsdv. 118,

EEL

=
=

- A" A

2]

Z

te &= 7H

3|

o W&

gl

A

KeR
=

eqt

& Ao MAe] Textd E 1 Imag
7b s Aol &€ DICOM 7]

al

- %

Al

ol
o

2l

X

AF(elm =] 5%

sk 7l

’

glout

o Aol 7}

o}t

‘gl et

HES =
71%= 15MB) ¢ 5%9] AJ7to] A&

wRarkiks

e Ew DA Ey ChakEe Conede DefrEa i ERe

ailEEE b

T
el - L ]

= diie% e

s mE S

L

+ A%

|

[=nzl = zlj=as

T

WRERE

= ,||

I

[ B4 ]

L L n]

EAs

zljER=]|
= thais
=
=]

|- K

|=n+

B e o O e e W

| ettt L it o W

|

|

| Bl

4o
T

K
o)

e

X

g
XO

—_—

TH

- 108 -



o

™

T

A

o] AR AMSA(T-HT) A 9F 72l

=
=

7 A

3=

S} A}

- BE

9.9}

WA e grdel ok 1

3=

- #Ssaz

A€t (DICOM7Y] <)

e

- JhA e AR (Textd ®)7F 253

H

@¥lo] A4¥r( DICOM H4)

2 T}A] Imagest 2

L

= i

AAS D&

L=

Ll R

BaW dm

Ea

'~ ]

L= R 1

s
B

s
B

)
off

o

)

—_—

o

o
el

W

- 109 -



IMF(%) = -11.54157+(0.41210%bP)+(0.27310%cP)+(0.00073469*eR)+(1.15631*gP)
IMF @ 22 3F5(%)
bP : 198 1WA gray level 25-49 7} A 8t&= H€(%)
cP @ 29 1WA gray level 50-74 7} x}A] &= H]E(%)
gP 1 2% 1WA gray level 150-174 7} x}A8l= B (%)
eR : 29 2o A gray level 100-1247} 2}A]38}+= Pixel <
Y = -852987+[0.38197+IMF (%)]+[0.08642*UEMA]
Y A=
IMF : Z=A% g
UEMA : 19 19 W& (cm2)

AbE Hd=e] o 1910,

£

o
- 534

EETEFF D ETEE LN

sosars]

o
Znue

- 110 -



e
iy

)

o

)

L
00

AEHALS ohge] 1AL o] PAE o] Yk,

94

e

Jhit

|::--' |

L]

L_

i

F L]

(LR

i
- =
= |
o
L
[7]
=1

LT aE T

| e

b8

pry | | o

CTL_ITENE

I L T

gjo} Z7] A s,

2P

oA

- 111 -



ol oy A N

e - F T
o)
7
e}
|

A
A7
}‘\l,

3}
k<
_04

2R (A

2
7, A2 9
Els

s
o]
&}

i
- =
= |
o
L
[7]
=1

i)
L 1 N

T o
| e nlalATEn
—==rer))
. i
L& =
£ wE.
1
9

oo
o Mo ®

[e)
o
DICOM 7]
A

d g rA g

- 112 -



=ofof[ o] 7|0 &

A

)
A
Hr

o)
g
ol

Bt

B

=
N

7 ¥t &} a2}

A A=

2]

)

BN

R

£l

iy
o

o

AA

B
=

ojn
N

v
i
!
o
of

gl
&

—

21|
™
%
o
o

—_—

0

"
o
jod

B
o
<M
o

Aol echo 54 & Decision tree’| He %

2e

!

o
r
o
s

oy
=y
ojn
N
o7
"
N
o]J
sl

ol

w7 f4A 8t

Fol S-2lutetel A 7}

S

<

[e) = O_ 3 o
e 299 IS

1}

A 3}

9

;5_11‘
3708l 7]1E el s}

o

o] =
AR

o

Ton

oy

B
1o

()

A

(%) 0. % Diagrami4 7|H& o] &

=N
[¢)

N 56 3171870 9

Fol 5 7Fell A

3|

ol thate] A5 127

?l.

23 e AA

g]

A A

|

- 113 -



A 2 A

2}

of oA 1

3}
=

B

B
of u}

o
Hr
w

il

o

’

al

]

]

1o

3]
of

0=
T =

Aol Tz, wope] 4] o

=
-

ol

s} 8b4 o] 11

&ttt

R

|

%

¢

i

o
N
Br

o

ol

oy

Nr

H)
N

fol 2k A7l A7) e Tz, dote] WMeh o

S

_?4

9 2g Aol A

o]0l A7 erske}.

7=

3

Dz

s
<
i

ﬂ.n_,.o

il

o
o}

29 Aol o] Ttk 23 dxel: g ATAle] HF

A

RES 7]

¢

7l
R
o

4

Oﬂ

)

}

aL, ofel ut

s
m

Bl

R

¢+

=
ﬁo

el

)

<
No

B
o
0

-

ol
B

]

d A8E 272 22AdRe] AR

3

o AA]

A % (Transferring), 57}

@.

_(')4

(Paper Printing), At% RH#&S 93+ A 3H(Documentation)”}

(Reading), #F

H)
!

i

Z2aRI A AL

N

B
!

)
Ca)

)
o

o

o
N

R

ol
%

AENA AR

3

!

w-

el
fretas

o

NE
22

R

R

3
T

(Data) 24 2]

b o,

S|

aAF A

- 114 -



Y
e
<

0

3k

A34d. DICOM7] =< ©o]&

ojv] i HEFH ARSHO A gton, HelH <

o]
A

vzl

X
B
R

0

1EQE o] Fo]

L
L

Aol A

NE
2s

ol 55l

S

K

il
=

el

!
o
Nfo

A
)

AP B

FSA ot

S

A 4=

Jo

ol

pul

F50) Az ol HA A

z:gl.

w7k AAel o

Fol=

aF

—_
o

2

o

A
~
X

o

N

Mo

ol

el

3
o

el
G

5
ol
T
4r

ma
o

o

Y

- 115 -



El

040
ol

ol

M
Il

Tl

T

o}

-1

K0

A 5

5

=9l 7heke]

Al 253 7]

.l

A3} 85%0] 42l Azt vl

ot}

ol

ARE 7E

1

7] AFg el A

Hagrezm ApgH o]

QA el owl ol F7kek @7

[e]
T

=
T

;"__‘1

|

)A
N
!

o,

—_—
1o

ajo

ojp

<
S

ofn

N

o))
s

285

A el gk7] =l

At

EEIRRE!

)

=
=

;F.

=

=

At A A

Nl

S
A

Ry

ul
=

A AA

=K

Hr

e
el
H

H

el

13 A= TE =

[

, 71E8 el E =

2l
th

%

—

0

A

)

%

¢+

—~

ol
4
N
ol

4

BN
o

N
_

ﬁo
1

s
ol

ot

—

)

o]
=n

]

Gkl Alzgo] ThEel] AA

pariy
o

el

K

o 2]

=
=

el Wat

A

B!

bel seb o)

o]

Al

=
T

A

BK
~

e

B
i

W

on

N
™

!

%

i

o
s
0
)
;OT

10°

~or
O

N
oy

50

:Iﬁﬂ 0

Mo

b, A, ol A
=]

- 116 -

aFo] of

HA Z2ALS

°

1

&t

S



A 6

olo

- 117 -



M7 &

o

ikl
Mo
rok

al

Berry, M. J. A. and Linoff, G. S. 1997. Data Mining Techniques. New York : John
Wiley & Sons. New York.

Brethour, J. R. 1990. Relationship of ultrasound speckle to marbling score in cattle. J.
Anim. Sci. 68:2603-2613.

Devitt, C. J. B,, and J. W. Wilton. 2001. Genetic correlation estimates between ultrasound
measurements on yearling bulls and carcass measurement on finished steers. J.
Anim. Sci. 79:2790-279

Gresham, J. D., S. R. McPeake, J. K. Bernard, M. J. Riemann, R, W. Wyatt and H. H.
Henderson. 1994. Prediction of live and carcass characteristics of market hogs by
use of a single longitudinal ultrasonic scan. J. Anim. Sci. 72:1409-1416.

Hartjen, P., R. Preisinger and E. 1993. Prediction of bovine carcass composition. 1.
Prediction of carcass composition of live cattle using ultrasonic measurements and
at carcass side using additional traits. Arch. Tierzucht. 36:315-324

Hassen, A., D. E. Wilson, and G. H. Rouse. 2003. Estimation genetic parameters for
ultrasound-predicted percentage for intramuscular fat in Angus cattle using random
regression models. J. Anim. Sci.81:31-45.

Hassen, A, D. E. Wilson, V. R. Amin, G. H. Rouse, and C. L. Hays. 2001. Predicting
percentage of intramuscular fat using two types of real-time ultrasound equipment.
J. Anim. Sci. 79:11 - 18.

Kemp, D. J, W. O. Herring, and C. J. Kaiser. 2002. Genetic and environmental
parameters for steer ultrasound and carcass traits. J. Anim. Sci. 80:1489-149

Perkins, T. L., R. D. Green and K. E. Hamlin. 1992. Evaluation of ultrasonic estimates
of carcass fat thickness and longissimus muscle area in beef cattle. J. Anim. Sci.
70:1002-1010.

SAS. 2000. Getting Started with the Enterprise Miner Software. Release 4.1. SAS
Institute Inc. Cary. NC. USA.

Song, Y. H., Kim, S. J. and Lee, S. K. 2002. Evaluation of ultrasound for prediction of
carcass meat yield and meat quality in Korean native cattle(Hanwoo). Asian—Aust.
J. Anim. Sci. Vol. 15. 4:591-595.

- 118 -



Waldner, D. N.,, M. E. Dikeman, R. R. Schalles, W. G. Olson, P. L. Houghton, J. A.
Unruh, and L. R. Corah. 1992. Validation of real-time ultrasound technology for
predicting fat thickness, longissimus muscle areas, and composition of Brangus bulls
from 4 months to 2 years of age. J. Anim. Sci. 70:3044 - 3054.

JEH 25, 1982, W81 5 BN E BB B HEE LB 5 fEJE. # KR 29:1-65.

7. 1986, & > YV EAG O SmERBI T~ OB, e EHAS Bk 72 - 77
AT 2. WA, pp. 978-1002.

ZEE AFA, F55. 1998. Enterprise Minier®] QAMAAUFEEA Gl E. shar SAS
AR AR s AR AL pp. 169-186.

FRA, e, AFF, 1A, A7, 1999. SAS Enterprise MinierS ©] 43+ d] o] ] v}o]

] A
Y- e 2 28 Afolatdm.

ARAE, AGF YrlE, S92, AAT. 1995 AA NN &I ZAH7)E o] &3 I$ =A
A FAo] B3 AT T3], 37:336-340.

WEE, 78, 194, 1994, & %—xl o]l 253 =4, 334, 36:409-414.

WSS 1997, 2535 o] &% g AA Wkt =AR Y] wlal §5A]. 39:117-123.

&8, A=, 094, 1997, 6&% H GG A A o] 289 54, 54, 39:113-116.

S5E B nES AR AEsE A H G AR AA #E AF Fol

rﬁ
=
e
R
Loz N
>~
>
%
o
i
Mo

AEE, 1997 Bl GdolA 2gS AASHH w=AZHAe Bl BF AT, Fobrhs)

|
N
ofr
A=
>~
2>
ofo
g
_|>i
o
9,
Y
fin)
=

HEF, g, ddE, 71:‘%*—1 1998. dlolgntold SJAPA G4, A Bk,

QA

- 119 -



Badtram G. A., Gaines ]J. D, Thomas C. B., Bosu W. T. K. 1991. Factors influencing the
accuracy of early pregnancy detection in cattle by real-time ultrasound scanning of
the uterus. Theriogenology, 35:1153-1167.

Baxter S. J, Ward W. R. 1997. Incidence of fetal loss in dairy cattle after pregnancy
diagnosis using an ultrasound scanner. Veterinary Record, 140:287-288.

Bellows, R.A. and R.E. Short. 1978. Pregnancy detection in the bovine by ultrasonics. J. of
Anim. 33:407.

Boichard, D. 1990. Estimation of the economic value of conception rate in dairy cattle.
Livest. Prod. Sci. 24:187.

Boyd J. S, OmramS. N, Ayliffe T. R. 1990. Evaluation of real-time B-mode ultrasound
scanning for detecting eraly pregnancy in cows. Veterinary Record, 127:350-352.

Call, E. P, and ]J. S. Stevenson. 1985. Current challenges in reproductive management.
J. Dairy Sci. 68:2799.

Campos, M. S., C. J. Wilcox, C. M. Becerril and A. Diz. 1994. Genetic parameters for
yield and reproductive traits of Holstein and Jersey cattle in Florida. J. Dairy Sci.
77:867.

Chaffaux S., Reddy G. N. S, Valon F., Thibier M. 1986. Tranrectal real-time ultrasound
scanning for diagnosing pregnancy and for monitoring embryonic mortallity in dairy
cattle. Anim. Reprod. Sci.. 10:193-200.

Comparison of Three Weaning Ages on Cow-Calf Performance and Steer Carcass

Traits
Congelton, W. R., and L. W. King. 1984. Profitability of dairy cow herd life. J. Dairy
Sci. 67:661.

Crews, D. H. Jr and R. A. Kemp 2001. Genetic parameters for ultrasound and carcass
measures of yield and quality among replacement and slaughter beef cattle

Journal of Animal science, 79(12) : 3008-3020,

Curran S., Pierson R. A. Ginther O. J. 1986b. Ultrasonographic appearance of the bovine
conceptus from day 20 through 60. J. of American Veterinary Medicine Association,
189:1295-1302.

- 120 -



Davis M. E., Haibel G. K., 1993. Use of real-time ultrasound to identify multiple fetuses in
beef cattle. Theriogenology, 40:373-382.

Dechow, G. W. Rogers, and ]J. S. Clay. 2001. Heritabilities and Correlations Among
Body Condition Scores, Production Traits, and Reproductive Performance. J. Dairy
Sci. 84:266-275

Dielema S. J., and Schoemarkers, H. J. N 1979. Radioimmunoassays to determine the presence
of progesterone and estrone in the starfish Asterias rubens. Gen. Comp. Endorcr.
39:534-542.

Dieleman S. J., Bevers, M. M., van Tol, HT.M. Willesmse A. H, 1986. Peripheral plasma
concentrations of QOestradiol, progesterone, cortisol, LH and prolactin during the
oestrous cycle in the cow, with emphasis on the peri-oestrus period. Anim. Reprod.
Sci. 10:275-292.

Echternkamp S. E., Gregory K. E. 1993. Identification of twin pregnancies in cattle by
ultrasonography to improve neonatal calf survival. J. of Anim. Sci., 71(suppl .1):73.

Eriksson, S., A. Niasholm, K. Johansson and J. Philipsson 2004 Genetic relationships
between calving and carcass traits for Charolais and Hereford cattle in Sweden '
J. Anim. Sci. . 82:2269-2276

Esslemont, R. J., and E. J. Peeler. 1993. The scope for raising margins in dairy herds
by improving fertility and health. Br. Vet. J. 149:537.

Fricke P. M. 2002. Scanning the Future-Ultrasonography as a Reproductive
Management Tool for Dairy Cattlel. J. Dairy Sci. 85 : 1918-1926

Gallo, L., P. Carnier, M. Cassandro, R. Dal Zotto, and G. Bittante. 1999. Genetic aspects
of condition score, hearth girth and milkyield traits in Italian Friesian cows. Br.
Soc. Anim. Sci. Occas. Publ. 24:159-164. Dairy Sci. 81:1109-1119.

Ginther O. J., Pierson R. A. 1983. Ultrasonic evulation of the reproductive tract of mare:
principles, equuipment and techniques. J. EquineVet. Sci. 3:195-201.

Hansen, L. B., A. E. Freeman, and P. J. Berger. 1983. Yield and fertility relationships in
dairy cattle. J. Dairy Sci. 66:293.

Hanzen C., Delsaux, B. 1987. Use of transrectal B-mode ultrasound imaging in bovine

pregnancy diagnosis. Vet. Rec. 121:200-202.

- 121 -



Harada. 1995. Change of estimates of carcass traits before and after calving in
Japanese black cows. J. Ani Sci. 66(8);698-704.

Hayes, J. F., R. 1. Cue, and H. G. Monardes. 1992. Estimates of repeatability of
reproductive measures in Canadian Holsteins. J. Dairy Sci. 75:1701.

Hoekstra, J., A. W. van der Lugt, J.H.J. van der Werf, andW. Ouweltjes. 1994. Genetic
and phenotypic arameters for milk production and fertility traits in upgraded
dairy cattle. Livest. Prod. Sci. 40:225-232.

Hughes E, A, Davis, D. A. R. 1989. Practical uses of ultrasound in early pregnancy
in cattle. Vet. Rec. 124:456-458.

Izatkke Y., Suzuki O., Shimada K., Takenouchi N., Takahashi M., 1991. Observations by
ultrasonography of embryonic loss following the transfer of 2 or 3 embryos in beef
cows. Theriogenology, 36:939-947.

Jensen, J., W. D. Hohenboken, P. Madsen, and B. B. Andersen. 1995. Sire X Nutrition
interactions and genetic parameters for energy intake, production and efficiency
of nutrient utilization in young bulls, heifers and lactating cows. Acta Agric.
Scand. Sect. A. Animal Sci. 45:81-91.

Joanne, h. 2002. Marbling and your cow herd. Min. of Agri. Food $ Rural Affairs.

Jones, H. E, 1. M. S. White, and S. Brotherstone. 1999. Genetic evaluation of
Holstein-Friesian sires for daughter condition—-score changes using a random
regression model. Anim. Sci. 68:467-475.

Kamimura S., Ohgi T., Takahashi M., Tuskamoto T. 1993. Postpartum resumption od ovarian
activity and uterine involution monitored by ultrasonograph in Holstein cows. ]J. Vet.
Med. Sci., 55:643-647.

Kastelic J. P., Bergfelt D. R., Ginther O. ]J., 1991a. Ultrasonic detection of the conceptus and
characterisation of intrauterine fluid on days 10 to 22 in heifers. Theriogenology,
35:569-581.

Kastelic J. P, Curran S., Ginther O. ]J., 1988. Accuracy of ultrasonography for pregnancy
diagnosis on days 10 to 22 in heifers. Theriogenology, 31:813-820.

Kastelic J. P, Curran S., Pierson R. A., Ginther O. J., 1989. Ultrasonic evulation of the
bovine conceptus. Theriogenology, 29:39-54.

- 122 -



Kastelic J. P., Northey D. L., Ginther O. ]J., 1991b. Spontaneous embryonic death on days 20
to 40 in heifers. Theriogenology, 35:361-363.

Khn W. 1992. Ultrasonography as a diagnostic tool in female animal reproduction. Ani.
Reprod. Sci., 28:1-10.

Koenen, E. P. C., and R. F. Veerkamp. 1998. Genetic covariance functions for live
weight, condition score, and dry-matter intake measured at different lactation
stages of Holstein—Friesian heifers. Livest. Prod. Sci. 57:67-77.

Koenen, E. P. C., R. F. Veerkamp, P. Dobbelaar, and G. De Jong. 2001. Genetic analysis
of body condition score of lactating Dutch Holstein and Red-and-White heifers.
J. Dairy. Sci. 84:1265-1270.

Lalman, D.L., et al. 1997. Influence of Weight and Body Condition Change on duration
of Anestrus by Undernourished Suckled Beef Heifers. Journal of Animal Science
5.

Lent, C. A, M. L. Looper and R. P. Wettemann. 1997. Effects of postpartum body
condition score of beef cows on milk components and weaning weights of calves.
OSU Research Report.

Makarechain & 1990

Marti, C. F., and D. A. Funk. 1994. Relationship between production and days open at
different levels of herd production. J. Dairy Sci. 77:1682.

Mike, T. 2002. Making sense of ultrasound and carcass measurements Sidebar:

Understanding genetic correlatiions. Montana state uni. News Service.

Odde, k. G. 1997. Reproductive efficiency precalving nutrition and improving calf

survival. Proc. Bovine Connection. p. 86-92.

Oltenacu, P. A., A. Frick, B. Lindhe. 1991. Relationship of fertility to milk yield in
Swedish cattle. J. Dairy Sci. 74:264.

Oltenacu, P. A., R. D. Smith, and A. Lednor. 1986. Control of the reproductive process
for optimum performance in dairy herds. A case study for systems analysis.
Page 130 in Proc. 35th Annu. Natl. Breeders Roundtable, Poultry Breeders Am.,,
St. Louis, MO.

- 123 -



Pelissier, C. L. 1982. Identification of reproductive problems and other economic
consequences. Page 9 in Proc. Natl. Invit. Dairy Cattle Workshop, Louisville, KY.
Ext. Commun. Policy Sci. Educ. Admin., US Dep. Agric., Washington, DC.

Perry R. C, Corah L. R., Kiracofe G. H., Stevenson J. S. Beal W. E. 1991. Endocrine
changes and ultrasonography of ovaries in suckled beef cows during resumption of
postpartum setrous cycles. J. Anim. Sci., 69:2548-2555.

Pierson R. A. and Ginther O. J. 1984b. Ultrasonic appearanceof the bovine uterus during the
oestrous cycle. J. Anim. Vet. Med. Assoc. 190:995-1001.

Pierson R. A. and Ginther O. J. 1984a. Ultrasonography for detection of pregnancy and study
of embryonic development in heifers. Theriogenology, 22:225-233.

Pieterse M. C,, Szenci O., Willemse A. H, Bajcsy C. S. A, Dieleman S. ]J., and Taverne
M.AM. 1990. Early pregnancy diagnosis in cattle by means of liner-array real-time
ultrasound scanning of the uterus and a qualitative and quantative milk progesteron
test. Theriogenology, 33:697-707.

Pryce, J. E., B. L. Nielsen, R. F. Veerkamp, and G. Simm. 1999. Genotype and feeding
system effects and interactions for health and fertility in dairy cattle. Livest.
Prod. Sci. 57:193-201.

Pryce, J. E.,, M. P. Coffey, and G. Simm. 2001. The relationship between body condition
score and reproductive performance. J. Dairy Sci. 84:1508-1515.

Pryce, J. E.,, M. P. Coffey, and S. Brotherstone. 2000. The genetic relationship between
calving interval, body condition score and linear type and management traits in
registered Holsteins. J. Dairy Sci. 83:2664-2671.

Raheja, K. L., E. B. Burnside, and L. R. Schaeffer. 1989. Relationships between fertility
and production in Holstein dairy cattle in different parity. J. Dairy Sci. 72:2670.

Rasby, P. C and J. H. Topps. 1981. The effect of body condition of dairy cows at
calving on their food intake and performance when given colplete diets.
70:420-431.

Rutledge, J. J. 1971. Effect of body condition score of beef cows on milk components

and weaning weights of calves. J. Anim. Sci. 33:563.

Scott, P. G. 2001. Genetic relationships. Virginia Cooperative Extension.

- 124 -



Selk, G. E., 1988. Relationships among weight change, body condition and reproductive
performance of range beef cows. J. Ani. Sci. 66:3153.

Smith R. D. 1991. Evaluation of diagnostic tests. In: Verterinary clinical epidemiology.

A problem-oriented approach. Butterworth Heinemann, 29-43.

Spitzer, ]J.C., D.G. Morrison, R.P. Wetteman and L.C. Faulkner. 1995. Body Condition at
Calving Key for high rebreeding rates in first—Calf heifers J. Anim. Sci. 73:1251.

Szenci, O., Varga, J., Bajcsy, CsA. 1999. Role of early pregnancy dignosis by means of
ultrasonography in improving reproductive efficiency in a dairy herd: a
retrospective study. The Bovine Practitioner. 33:67-69.

Szenci, Otto. 2004. Factors affecting accuracy of early pregnancy diagnosis by means of

ULtrasonography. K. J. Buiatrics. 9(1):1-18.

Taverne M. A. M., Szenci O., Szetag J., and Piros A. 1985. Pregnancy diagnosis in cows

with linear real-time ultrasound scanning: a preliminary note. Vet. Quart. 7:264-270.

Thompson, J. A., Marsch. W. E. Etherington, W. G., Momont, H. W., Kinsel, M. L.
1995. Evulation of the benefits of the timing of pregnancy testing by transrectal
palpation in dairy cattle. J. Am. Vet. Med. Ass. 207:1462-1465.

Toal, R. L., Walker M. A., Henery G. A. 1986. A comparison of real-time ultrasound,
palpation, and radiography in pregnancy detection and litter size determination in
the bitch. Vet Radiol 27:102-108.

Veerkamp, R. F. 1998. Selection for economic efficiency of dairy cattle using
information on liveweight and feed intake: a review. J. Dairy Sci. 81:1109-1119.

Veerkamp, R. F., and S. Brotherstone. 1997. Genetic correlations between linear type
traits, food intake, live weight and condition score in Holstein—-Friesian dairy
cattle. J. Ani. Sci. 64:385-392.

Veerkamp, R. F., E. P. C. Koenen, and G. De Jong. 2001. Genetic correlations among
body condition score, yield, and fertility in 1st parity cows estimated by random

regression models. J. Dairy Sci. 84:2327-2335.

- 125 -



Veerkamp, R. F., J. K. Oldenbroek, H. J. Van Der Gaast, and J. H. J. Van Der Werf

2000. Genetic correlation between days until start of luteal activity and milk

yield, energy balance, and live weights. J. Dairy Sci. 83:577-583.

Wettemann R. P., C. A. Lents, M. L. Looper. 1981. Effect of postpartum body condition

score of beef cows on milk components and weaning weights of calves.
Dairy Sci. 70:515-523.

J.
Whittier, J. C. and B. Steevens. 1993.

Body Condition scoring of beef and dairy
animals. G2230. Uni. of Missouri Cooperative Exetension.
Yeager, A. E. Mohammed H. O., Meyers-Wallen, V. 1992. Ultrasonographic appearance

of the uterus, placenta, fetus, and fetal membranes throughout accurately timed
pregnancy in Beagles. Am. J. Vet.Res. 53:342-351

A= HIH, 9714, vl A, 1996, AEAGA QALY we T
2% 2eu4. 1 Hol L eolsTREY Hi: pEa
36(1):235-245.

$5. 2000, Hm=ARel A 25

2877 Ak o

e}

R AFAA] FA

CARE, AW, AR, 1996, AEANA QAL W o
I del 2 eelspxme

=7l o dudF
36(1):247-254.

- 126 -



	DICOM기술을 이용한 한우 생체육질진단과 조기 임신진단 통합시스템 개발

	요약문

	제1장 연구개발과제의 개요

	제2장 국내외 기술개발 현황

	제1절 초음파영상정보를 비육우 관리체계 및 한우 생체 육질자동 판별 시스템 개발

	제2절 번식우의 조기임신진단과 관리프로그램 개발

	제3절 DICOM 기술을 이용한 한우 생체 육질진단과 조기 임신진단 통합시스템 개발


	제3장 연구개발 수행 내용 및 결과

	제1절 초음파영상정보를 이용한 비육우 관리체계 및 한우 생체 육질자동판별시스템 개발

	제2절 번식우의 조기 임신진단과 관리프로그램 개발

	제3절 DICOM기술을 이용한 육질진단과 조기임신진단 통합시스템 개발


	제4장 목표달성도 및 관련분야에의 기여도

	제5장 연구개발결과의 활용계획

	제6장 연구개발과정에서 수집한 해외과학기술정보

	제7장 참고문헌



