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Study of the Measuring Method Based on Volume of Mammary
Tissue of Dairy Cows
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Abstract: After getting a three-dimensional description of the outward features of the cow breast and depth information
about the distribution region of the cow breast based on the analysis of ultrasound images, a three-dimensional grid of this
area, both the inner and outer parts, can be built, and the volume of the entire organization can be estimated. By using algo-
rithm local clustering and region labeling to process and analyze the ultrasound image, the area of the breast and fat can be

separated in order to calculate the proportion of the breast. The volume of breast tissues can be computed based on the prin-

ciple that the area density is equal to its volume density. Simulation results have verified the feasibility of the method.

Key words: binocular vision; ultrasound image; three-dimensional point; stereology

E FUIRA SRR T e Al 4Rl 3% T
S E B S 9L R T AR A
Dbt 5 s L I s SERE BBl | FL IR EE AN EL
SARHE, SRR Y A BN R, [ A S TR
WA B i Sl gking, i F LR AL U 2 AE B
L RN PR, BRI G710k S BE A
WA FUARAH SR AR . TSR A ) S5 =X, R
A RLMEGZ I 2 AR SV BAE O, (HICE RS
87 W AR , LTIk T ) — AR A K
HINFUIRA LU R TS L.

NI, AT — R A 2L b =i = 5T
P PRI A BT L AR A AL R ik 3 M AH 45 6 19 T8 1A 0
FFUIRA SRR &y vk | A SRR E

K EHE: 2011-12-05; f&EIHHH: 2012-03-08

A T P PR 0 R A A FLIR 4
UG IR N ANZ s B, T3 H R A 21
A DI SRR, SR I5 R FHTE FS TE f  A R A
FUIRAY TR REE , fJ Bk TR s B R F LR
A,

1 DFIABERZREZERE

FUBARTHAOAG SR, B e s b 2L s = HiEfiig
AR R 5 HER A DR FL D 2R 2 1 25 0 IO A5 [ o
PR HRRIAR. A SCHR[4] 2 2R 75 A W A4 SME 9 = 4 a5
=B LR, RUAIRAR N 1 AL
SMER =i s, B PRSI EON 1 267.

EEE: WY (1971—) , B, dest A, RIZER, huxt@tust.edu.cn.



T2 .

&

LEed I
Ak w4

B1 M4IEN=%xA

Fig. 1 Three-dimensional point of cow udder

AR SCRREIME =4 i = 5 DN 7S R RAT L
PR3 DX R B 7 R AR ZE G, 0 LR A DX B
WHNZ R, I E R AN S = ik i, A
RERSTEVE [ 7 0] BT N2 S s AL EAE R

I BE WO sk T ) B8 A 2 R 3 ] i )
A, R R 2 Fm B ke AR s A U
A HhTET , LA R s AR R ) iR A2 R i )
e A A T T, SR A S R B
By ARE AT HERY AT AR AT BT s 1 R8I A5 SRR A
FHMRER IR AL b 3R SR s i — Ui TAT , DA 3RA5 £
TEMEBRIE R ) . BRI

F(x,y,2) =myx’ +my* +m,z" + mx +
m,y +msz +m (1)
W 6 ITABHHE M 6 ARG R R 3E 7
F ATLGRAS IR (1) BB WIS IS P(x, v,2) B9
[ 4y
F (x,y,z) =2myx +m,
F,(x,y,2)=2my+m, 2)
F (x,y,z)=2m,z + m;
H 2 (2) ARG FALIE R n(e,e,,e,) , BT FEIY
B M d , WNERS SR S =k S(x, ', 27)
x'=x+de
{y' =y+de, 3)
' =z +de,

30 3o B R TR 1 ) R AR B 1 S s 5 X

i ) FE AN ] 2 .

2 DHIABRRERERE

Fig.2 Cow breast point and normal vector
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Fig.3 Cow breast ultrasound image
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Fig.4 Image after being processed with the method of
K-means clustering
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Fig. 5 Image after being processed with method of local

clustering
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Fig. 6 Image after being processed with the method of
region-growing algorithm
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Fig.7 Reconstructed images of inner and outer three-

dimensional point cloud
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Fig. 8 3D model and section
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Tab.1 Experiment results of different images

2 B 1 AL

Vx/em® 19.681 2 9.798 5

Vp/em® 4.989 6 3.124 0

Velem® 5.0325 3.097 7

Ac 34 567 94 658

Ax 135188 29 820
A 0.255 70 0316 14

AXTHERZE % 0.859 8 0.8419
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