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Fig.1 Graphics processing interface
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b. Vertical view
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Fig.2 Measuring parameter of body size
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LMP= x100% D)
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IS B T B, AT IR Y, AT T R
A, 116 H SRR gt 45 Rk 1.

*1 TNEREAGIT
Table1l Descriptive statistics of measured values

il A N ‘ 9’
om0 s MK me
b5 Lean meat Side body Back body 200y Chest “ Hip Waist
Index percentage Ie c:]dy alc t?]y height depth length width width
1% engt eng /em  /cm 9 /em /cm
/cm /em /cm
FAf
Average 57.54 101.27 99.76 64.13 41.31 5246 23.12 18.98
vaue
P2
Standard 2.56 3.25 321 210 309 419 198 233
deviation
1.3 HEHWH

AFBERE YR B EA R B R
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B BT LA A K L 4 TRELBIEAE
IMAFAES BN, Il Id SPSS M4 1T ix Le ML
SRR AR, AT AR 5 SMERHIEZ [ 474
RAB:
LMP=8.499- cbr+3.173- hbr+1.501- hwr+
54.875-11.285- bbr, R*=0.989 (2
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b. Result of image preprocessing c. Result of image segmentation  d. Result of contour extraction
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e. Key points detection
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Fig.3 Comparison of different image processing stages
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Fig.4 Prediction result of RBF neural network
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2.1 BEGIREUSE
Sralxt 7 HEGEHRAT A, BB GRS B
B K, B LA KA K L 4 TikepiE, 5

SEMEAEVEEL L, TIHERG N
Pre—M

rce= alPre=Meal) o @

Mea

A Acc ZHETRIE (%), Pre £T{E, Mea &Ly,
ZERUNFR 2,

F2 FNTEE bR
Table2 Comparison between measured and predicted values

JER A ey L BRI

T LL

HE KK L

e Ratio of chest depth to body height Ratio of hip width to body length Ratio of hip width to waist width Ratio of abdomen length to body length
Sz i Sz i Szl i Sz i
© et pedcet I ere ot P e maioss A et pece [ EOE
value value value value value value value value
1 0.567 0.514 90.65 0.258 0.271 94.96 1.324 1.249 94.34 0.511 0.499 97.65
2 0.658 0.612 93.01 0.395 0.355 89.87 1.092 1.112 98.17 0.675 0.657 97.33
3 0.545 0.575 94.50 0.312 0.296 94.87 1.223 1.118 91.41 0.714 0.716 99.72
4 0.585 0.626 92.99 0.314 0.338 92.36 1.265 1.237 97.79 0.556 0.532 95.68
5 0.634 0.598 94.32 0.376 0.402 93.09 1.334 1.286 96.40 0.588 0.547 93.03
6 0.675 0.614 90.96 0.267 0.301 87.27 1.198 1.097 91.57 0.672 0.635 94.49
7 0.652 0.692 93.87 0.335 0.317 94.63 1.251 1.295 96.48 0.554 0.541 97.65
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A, I G A E R WA RE A B G R S REE S
BERAREMAERE, WA, Buidki, B
FEE 5 EE R B A4 K BE A T 28 TR0 A A SR B IA B T
92.90%. 92.44%. 95.17%F1 96.51%, AV /& RS T K.
2.2 EREMEN

AEMRIRIT) 7 HSEOvRANGE S, d 5T szl
AR NZRI) RBF #1128 (X 28 A A I8 R %6, A 28 1T
FADSRAE R A0 (8), Tl Hi B -5 S I E PR = 1y H s
% 3.

%3 ETREEGIZEUFIER RBF M4 TR &R
Table3 Predicted results of lean meat percentage by RBF
neural network based on image features

e SEME TRE %
1D Measured value/%  Predicted value/% Accuracy/%
1 56.84 53.39 93.93
2 55.78 52.72 94.51
3 54.25 57.81 93.44
4 56.25 59.32 94.54
5 56.82 58.85 96.43
6 55.62 59.01 93.91
7 57.06 53.47 93.71
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Estimation method of pig lean meat percentage based on
image of pig shape characteristics

Zhang Meng*?, Zhong Nan'*, Liu Yingying®
(1. College of Engineering, South China Agricultural University, Key Laboratory of Key Technology on Agricultural
Machine and Equipment (South China Agricultural University), Ministry of Education, Guangdong Provincial
Key Laboratory of Food Quality and Safety, Guangzhou 510642, China; 2. Institute of Agricultural Economy and
Information, Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract: Lean meat percentage (LMP) is an important indicator of pig quality, playing an important role in pig
breeding and sale. At present, methods for detection of LMP are mostly destructive, i.e.,, by way of segmentation,
weighing and calculation. However, advanced ultrasound equipment is expensive, and most individual farmers are
unable to afford the cost. For slaughtering and food processing industries, it is very necessary to develop a rapid
nondestructive LMP detection method. In this study, machine vision technology was applied to estimate LMP through
external physical characteristics of pigs, so as to provide decision-making basis of pigs quality for breeders and buyers.
Therefore, technology should have a capacity of processing alarge amount of vision information and high detection
speed, and use a nondestructive detection method capable of acquiring global indexes. With MATLAB as a devel opment
tool, in this study, we realized the software interface through the Graphical User Interface (GUI), and selected the side
image and back image of pigs as research objects. Different focal lengths and object distances would result in different
ratio scales of images. To avoid these factors, ratios of parameters were selected rather than specific length, area and so
on. Firstly, 116 sets of measured data were collected and analyzed. The results showed that the ratio of chest depth to
body height, the ratio of hip width to body length, the ratio of hip width to waist width and the ratio of abdomen length
to body length had certain relations with the LMP. Secondly, with 100 sets of measured data as training samples and
remaining 16 sets of measured data as test samples, a prediction model based on radial basis function(RBF) neura
network was built. The results showed that the average error of the test samples was 0.31%, and the maximum and
minimum errors were respectively 0.47% and 0.07%. The precision and rate of the network all fulfilled the requirement.
Then, seven groups of pig images were photographed, and after image gray processing and preprocessing by a series of
weighted formulas, binaryzation by Otsu method, and secondary image denoising by morphological operations, and
outline shapes were extracted. Based on Harris algorithm and inherent external physical characteristics of living pigs, we
extract body length, body height, chest depth, abdomen length, hip width, waist width and other characteristic parameters.
Finally, the calculated parameters were used as the input in the model to obtain corresponding LMP values which were
compared with the measured data to verify feasibility of the method. In this study, seven groups of pig shape images
were processed, respectively. The average estimated accuracy rates of the four ratios were 92.90%, 92.44 %, 95.17%
and 96.51%, respectively. The average estimated accuracy rate of LMP reached 94.35%, and the maximum and
minimum errors were 6.56% and 3.57%, respectively. The results showed that the new assessment method based on
shape characteristics could be used for estimation of LMP of pigs with low cost and high efficiency. Furthermore, the
future development trends of machine vision on nondestructive test of livestock were proposed since it prevents from the
animal stress and anthropozoonosis.

Keywords. computer vision; image segmentation; models; lean meat percentage; living pig; RBF neural network



