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2 (2):
LMP =100 _'ZPVeight of lean meat

Y. Weight of carcass
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o] &3te] EA olm A9 HARAS oS3, Adel 7]xgk diH] ZFsk(contrast enhancement) AIE E 437

Fdg=p
(4.1.3) A% 247 2AE A= 27

A SAE S3 A = ol omAE WMFHA, o|F 0ISU LA#
(thresholding)& °l-&3to] 3 ot mek A} AR AZE o)lx 922 Canny's edge ParE]Fol
o3 7PgAtE] AES TPt o|F EAY HE el o8 AAAE ol @A 0TSU gE]Fel o5 A
AE A A4S FAhET. ol AAE oA diete] FeiEd Pk A2 Hg (image closing, image
area opening, image filling, image filtering)S F PR o olF F& FHFH< vlxa ojnxE A %3}

A= 5).

=6
Ge7F vhe Z=Aleh M= FAbskaL, e mAlCl e Zb epE B (el npm,

features(SURF) & 118]S 3} scale-invariant feature transform(SIFT), KAZE 5% <uzlE 53 22 ojuX
Azt dagEs AFEste] TS MR tE 2AY olnX|e glo], F omA] 7k TEFHE FiEs FHEE S8
ok 2 AAlde] AMgE KAZE daElEe vy Sk JEIR S AMgsEdl, olg s vy Eat JE|R L oln|
Ao wolz2g g o R HAAATIEAT Tl EAY AAE A thE gyl Hl& HEsiA 7E
A AHE T F Uk, 2 AAdeAs FrrH R 7 oolu ] 7k AA| robust XE HHH3S7] 93|

random sample consensus(RANSAC) &i18]l&S AFE-3}SiT).

2 AA oM Bl =4 oluXE M3l (= 7), 16702 key-point BHAFHE Eolil, o]E wlAE olnZ|
= AGstAtt. Key point7F A HA &2 M2 oA 7} &4 3pgol] So] e KAZE, RANSAC ¢rate]el ¢
a e viaE ojwx 9l WEEy I WA T MEY AR WIHET, T vlEZ Al olgle] 2(3)S o]&3}
o] mfAE olm A oA 2L A0 R key-point GXE viF A AT},

3
(e}
S

21 (3):

[xyv1]= [uvi]=T

'

AZIA [u, vl= A @] MEE 7] ZJAE 2R, [x, vl "vEEH" G949 7] EJAES] A HAETh. Key
point 4igFe e Feor HEYs AP 5 dugFo T 5 ARk Hwd 30709 S A
s = L

A=}
|3t FrHE AT (R 2, 6). B7IE 93 AHEE A 715S ZA A (coefficient of determination),

o
rl

B AN H AFEE key-point AE dme]Fe] A= & AFES BYATHR=0.9, RMSE = 104 pixel, 157
F gy = Abglel] o8 WX <1 27 ovA]
2 gadnh, g olgd eF7e MAL FE2E 5
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[0070]
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[0074]
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* 2
Mean Median Standard dev

RZ 0.8961 0.9072 0.0733

RMSE (pixels) 123.96 133.33 45.31

RMSE (mm) 187.14 201.28 67.93
(4.3) 54 =
W oAAd 54 F% 14 5o F2UE 548 % mdold AgHE WRE ojulsh 4 nhad of
ul x| e} Aol HolE key pointES |83t FEFH UG

, C, D, Egh= & 6709 o= AHojd T8 WFE LA

=4

o

F 3
Features Number Remarks
Based on RP Area 1 Area of carcass mask
region features |Bounding box 2 Bounding box dimensions
properties Of Perimeter 1 Perimeter of mask
mask, centroid \as 4 i 5 Vi d mi ¢ K
and out line ajor and minor ajor and minor axes of carcass mas
axes
Extent 1 Ratio of mask area to bounding box
Orientation 1 Banking angle of carcass
A features 4 Distance from centroid to point of
intersection between outline and lines
connecting centroid to bounding box
vertices
Based on 16 B features 16 From 16 segments of carcass along its
cross—section length (i.e., carcass breadth at
s, centroid different sections)
and outline C features 32 Distance from centroid to point of
intersection between outline and each of
the 16 section line
D features 1024 Inter—point distance between points of
intersection between outline and 32
sections
Based on key E features 256 Inter-point distances between 16 detected
points key points
TOTAL 1340
RP 542 vix=3 H ZAe WA, AA dxte 727, 24, 45 € &=, 299 2 Wk gk Jur) &35
a3 dole] HAelH FEHAT. RP = & sle] SHor AT
B4 Av vtz SACA B2 343 SAA AA dREe] AR oAl A Atole] w7k o] A
g2 AoHen, HEHoR B Ae T VY SHAERE EFHAT
B 54 F&& 98 =AE =882 Adv AA AAE F 167019 YT segment = ARkt =A &
Mol AA Vel RE segmente] sHgAel g el Aol B 5o aFaAALt. veh F 16709 54 B
7} &5
54 (= AEI 54 B Atelo] AR F 32719 C 54 F=ZHAUth

4 D% FES7) e mA A% (54 B F slel AL H5IGT. A5 FE) 27 Aelel

N
i)
Ll

X

2o
.
e

574 B2 flolAM did 54 F& daeSS o8t 253 16789 key pointol A =F
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,_ Z(F-9)°
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At WA

e

o} 7 717} reference @3t d1ZE ghe oula),
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113

b= dgelM &, §- =4 2o 224,
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e 2Rl R 7R o]u X (19, 29 ofuA]) FHel 4
% gl AR B S Al 37EH] R-eRi(dE, A, T

27 29 A

4
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=)
o
e

dolg #HANARE AF & o5 mD FHAAY QA el @ Loke E 1039 2o,

AT HSS 98 F 140

Bl Alo] FHEUAG. 2=

Fo] AEAZE AFEER e, 38 Fo AAMSG-, 40 T FA,
9= 239-598 kg WY R SAHY o, Axe 15-20771Y, ALLE LMY
HE = 48-82%% AFol| AMEH AEAE gl 7 A oA AHEHJT. EAC digh AF ARE x 59

110l aofso] ot &= 11 3}

Aol FA

=3
=

H =
=

2E3}7] $J8 calibration set¥ validation setell thajA] RMSES} 27 ﬁ]?(Rz)% 3}

Jerskoleh. RMSE 2 R gk WA

62 7o LdFoZ fo]

ro

A ZF mEH AEE AL 25A 2 LMP g A
Sk 4= Qlvk. FAO(1991)0] ulzm dutzol io] =& Au 80/fY wiwtoz daxict.
5
Sex Number HCW (Kg) Age (months) LMP (%)
Min - Max| Mean SD Min - Mean SD Min - Max | Mean SD
Max
Castrated 38 299.5 - | 455.40 | 74.11 | 21 - 35| 30.29 | 2.97 49.20 - 58.62 | 4.401
597.9 71.43
Male 40 257.0 - | 424.01| 76.17 | 15 - 77 | 28.07 | 10.04 60.17 - 69.51 | 4.262
560.2 81.64
Female 62 238.8 - | 376.97 | 33.55 |20 - 207| 64.51 | 33.55 47.89 - 60.05 | 4.567
523.1 70.45
Total 140 238.8 - | 411.67 | 77.44 |15 - 207| 44.80 | 28.99 47.89 - 62.37 | 6.361
597.9 81.64
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[0103]

oA LMPS

[0104]

Hlo
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o183 75
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258 RE E74(140071)

Pk
)

ste.

[e)

5

kel

} A5k o)

4 Ak, 2y AA

(2.1) 2%A vs YEA
7,8). 9
(2.2) H=A vs F+=A

-
It

(

[0105]
[0106]
[0107]

o Hla

0
b
B!

B

i

wae) 3

o =

gud

sk LMP

=

A AEHe F =A49 & EAE o)Ly T

s

4]

9

Aow hepdtt,

L
L

Fol 7} gl

A

4 FEI}ANA o] B

71z 4

E%a
A2 A]

3t

=

=

] 4]

o))

T

M2 7hs

s
H

E
=

]

1.99
1.99
2.95
2.31

RMSEP (%)

0.89
0.91
0.84
0.88

Right side
RSEC (%) g* pred.

1.67
1.83
2.45
1.98

0.92
0.91
0.89
0.91

2.03
2.13
2.12

RASEP (%) chal.
2.09

X6
0.88
0.88
0.84
0.87

Left side
RUSEC ) 18" pred.
1.84
2.00
1.39
1.74

R cal.
0.92
0.90
0.94
0.92

ojuA] vs 271 o]m ]

feat + Ext.

feat.
Select.
feat
Average
e}

Select.
All

(2.3)

[0109]

[0110]

o

[0111]

o 10%°]%, RMSE

e}

]

(SN

.

woh e 3 wglon, Rk

ok

ki3

o2

H
gl

7]

=

=

B o

o

X Enﬂ
o N

o

3.43
4.02
4.58
4.30
4.08

Fedet.
B AFsET

RMSEP (%)
B10-909] 7}5X] ¢k

o]

0.77
0.65
0.63
0.60
0.66

o

.

1 image

RUSEC )R pred.

2.97
3.08
3.01
2.49
2.89

o] A EA(#3)

0.83
0.79
0.79
0.87
0.82

R cal.

2

X7
RMSEP (%)
2.32
1.99
2.15
2.13
2.15
- 13 -

0.85
0.91
0.88
0.88
0.88

2 images

RUSEC ) 1R” pred.

2.24
1.83
1.91
2.00
2.00

£

0.87
0.91
0.91
0.90
0.90

7el

2

R cal.

p
T

149] 23}

AVERAGE

LEFT COLD
RIGHT WARM
83 =

RIGHT COLD
LEFT WARM

2.4) ¢

3
It
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A gake wg mE g,

X 8
Selected Features Selected + External Features
RZ cal. |RMSEC RZ pred. RMSEP chal. RMSEC RZ pred. RMSEP
LEFT COLD 0.87 2.32 0.83 2.59 0.87 2.24 0.85 2.32
RIGHT WARM 0.92 1.67 0.89 1.99 0.91 1.83 0.91 1.99
RIGHT COLD 0.89 2.06 0.89 1.94 0.91 1.91 0.88 2.15
LEFT WARM 0.92 1.84 0.88 2.03 0.90 2.00 0.88 2.13
Average 0.90 1.97 0.87 2.14 0.90 2.00 0.88 2.15
(2.5) BE 54 vs A¥H 54
% 9v 25A FEAA FEE BE 5A4E olgd FET Ry Jdud EAS ol&d 53 RES Huw
@ Holth, HeIAE A %, BE 54& ASF (PR 7 malu 54¢ s £ MR 29
o gsel 5T AL FAT + Uk AA S ¥ PR RDE calibrationolH $5E AAE wAAW
AA & F Ay £4 FeUk. 53] calibrationd} validation? AT AE3 xfolE Bow, 254
RE 7%, RISEE oF 8507} S7bshe 2 21 & Aok o Agd 543 3ud MR B2 75
¥ Rdo A= calibration set¥} validation set®] A& Zpo]7F A Fth(A o ths) R= oF 29 7+A 3}
Qom | RMSEXE oF 1.6% #Zadts AF}ES B . LIP 43S 98] Adeg 237 54 76k MR RS BE

oX,
olr

ERe Alge may v s 5%0 R Z71erdom | RISENIAE oF 30%7hEke] AAS melth, o)
Aol i i P

Aol = 149 87 FRIAE Wes Hd £ 54 AeT Yo B
sk A LIP g Atolol ol AE AREAZL o] BARAAW, EAL A8 AL oud Uy
¥ % Ao,

Tk LMPe] A} npvA R dA B FES FA A5 A5 dEAE AR AES B AT 95

2} T 548 A wr AEgt B8 Eg2 753 ZdolA RMSE kel WEstA A =

g 4= Stk v dF & v 2A e RMSEPES At oS3 2k, HOW(from 29.10 kg to 23.43

kg, 871 W ARE), ¢FAl tenderloin (from 0.89 to 0.77 kg, 2370 ¥5); SAl_sirloin (from 4.96 to 3.10
H

rr
2,

kg, 25 70 WM); AME_striploin (from 1.32 to 1.31 kg, 2870 W<=); Al _chuck-roll (from 3.42 to 3.04
kg, 19 7§ ¥W5); orhE]_fore shank (from 2.79 to 2.24 kg, 18 7 ¥F); $%_top round (from 2.43 to
1.53 kg, 19 7} ¥

H

9 ; AX_bottom round (from 3.44 to 2.61 kg, 2170 W<=); %A _brisket (from 9.18 to
3 ; A}El_hind shank (from 1.68 to 1.25 kg, 227§ ®A57); ZH|_ribs (from 5.23 to 4.97
kg, 22 7] W), ol=idk A AEe A 95 T S 4 Qv AEd EAS AMEste] A2 39 AT

glolE (o]m|x])e] B 4 54 F&F Al wol= E FIHHE TAHEA gk FEo] AP 4 9lon ) o]t =
olzE BRHE FF Fol B4 FE e FAAES 2 F du. I EE o2V B2 HoHMEES §
3 AYE = 2l FHFL2 S 2] oy, o]Edt 8R1EL Bdlo EHQ3% ERAAS Fosla, AAHL
2 2do] A3 (over-fitting) A WHET}. o]= calibration set 237} ¢ &4 validation set® Tt H&
AREE HoleA Audtt. deHor SFSE Fdl Wge] £E FolW, BE8¥ 54 wmo|=vt A7
RES G gl A 22 A5s 2olA d.
F* 9
All variables (1400, GPR) Selected variables (SFS, MLR)
Re | RUSEC [pro | musers 2o | RuSEC: [ | RuSEPr [ Select
LMP_ (%) 0.89 2.45 0.84 2.95 0.92 1.67 0.89 1.99 23
HCW (kg) 0.97 15.75 0.91 29.10 0.94 24.03 0.92123.43 (5.6%) 8
(3.8%) (7.1%) (5.8%)
Tenderloin wt. 0.90 [0.60 (6.5%)| 0.83]0.89 (9.6%)| 0.91]0.51 (5.5%)| 0.87 | 0.77 (8.4%) 23
(kg)
Sirloin wt. (kg) 0.8313.65 (9.2%)| 0.80 4.96 0.91(3.17 (8.0%)| 0.88 | 3.10 (7.8%) 25
(12.5%)
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==35

2.61 (5.9%)
1.25 (6.6%)

=
=)

0.86(3.04 (13.2%)

3.16
(13.7%)

0.91(1.09 (9.1%)| 0.86 | 1.31 (10.9%)
0.95[5.54 (6.4%)| 0.93 | 6.07 (7.0%)

0.90

1.32
(11.0%)
3.42
(14.9%)
9.18
(10.6%)
0.91(1.10 (5.8%)| 0.83 |1.68 (8.8%)| 0.92|1.14 (6.0%)| 0.90

0.86

2.78

(12.1%)
0.90|2.04 (6.3%)| 0.85(2.79 (8.6%)| 0.93]2.10 (6.5%)| 0.88 | 2.24 (6.9%)

0.88]1.69 (6.1%)| 0.83 2.43 (8.7%)| 0.92 |1.60 (5.7%)| 0.92 | 1.53 (5.5%)

0.90 {2.41 (5.5%)| 0.85|3.44 (7.8%)| 0.93 [2.48 (5.6%)| 0.91
0.8914.17 (7.1%)] 0.835.23 (9.1%)| 0.89 [4.92 (8.5%)| 0.86 | 4.97 (8.6%)

0.9216.94 (8.0%)| 0.88

0.89

(kg) | 0.92]0.80 (6.6%)| 0.82

(kg)
round wt.
(kg)
Hind shank wt.
(kg)

Fore shank wt.
(kg)

(kg)
Top round wt.

Bot .
Brisket wt.

Chuck-roll wt.

Striploin wt.
(kg)

(kg)
Ribs wt.
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