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Objetivos

A Classificagdo Linear para Tipo é a base de
todos os sistemas modernos de classificagao
em gado de leite. Trata-se da metodologia que
envolve a avaliagao individual dos animais, por
meio de medidas de conformagao, comparadas
a um padrao de tipo considerado ideal,
estabelecido para uma determinada raca
(ESTEVES et al, 2004). Na pratica, um
avaliador devidamente credenciado fornece
pontuagcdes relativas as caracteristicas de
conformacgdo, sendo que tais escores estdo
sujeitos a subjetividade, podendo ser
influenciados de acordo com o avaliador. Para
evitar tal subjetividade, a aplicacdo de
diferentes métodos computacionais de imagens
poderia permitir, futuramente, a implementagao
pratica de técnicas automatizadas. Portanto, o
objetivo do presente projeto foi o de verificar a
existéncia de possiveis correlagdes entre
pontos previamente demarcados ao longo das
imagens de vacas leiteiras. Tais marcacdes
serdo utiizadas posteriormente para a
determinacao de regides a serem segmentadas
para fins de uma possivel automatizagdo da
Classificacao Linear para tipo.

Métodos e Procedimentos

Cento e vinte e uma (N=121) imagens de vacas
leiteiras  foram  selecionadas no  site
thebullvine.com. A partir disso e baseado nas
medidas de conformagcdo de Classificagao
Linear para Tipo do World Holstein Friesian,
fez-se a marcacgao de 21 (vinte e um) pontos
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biolégicos nessas imagens, com o intuito de
verificar a existéncia de possiveis associagcoes
entre as combinacdes das distancias obtidas
entre os pontos mensurados. Tais pontos foram
distribuidos conforme a Figura 1.

Obtendo-se as coordenadas x e y, referentes a
cada ponto, como em um plano cartesiano,
fez-se a medida (em pixels (px)) do segmento
de reta entre esses pontos por meio da formula

daB = /(xB — xA)?> + (yB — yA)>
Para isso, com as devidas medidas tomadas,
calculou-se a média, desvio padrdo e
coeficiente de variagdo (exemplo na Tabela 1),
baseados nas distancias obtidas para todo o
conjunto de animais.

Distancia | Média (px) | Desvio Coeficiente
padrao de variagao
dAB 8,4056922 | 1,21235 | 14,42%
dAC 18,6875289 | 2,09798 | 11,23%
dAD 20,0479032 | 2,115976 | 10,55%

Tabela 1: Exemplos de métricas estabelecidas entre
0s pontos com suas respectivas médias, desvios
padrao e coeficientes de variagao.

Além disso, também foi calculado o coeficiente
de correlacdo de Pearson entre as medidas
obtidas nos diferentes animais (Tabela 2).
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Coeficiente de
correlagao de Pearson

Pontos de distancias
correlacionadas

RJ-SJ r=0,9773273
QS -RS r=0,964854

NI - NP r =0,9450491
NO - NP r=0,9404415

Tabela 2: Coeficiente de correlagdo de Pearson
entre as distancias dos pontos assinalados.

Figura 1: Pontos biolégicos marcados na vaca,
selecionados de acordo com a Classificagcao Linear
para Tipo

Resultados

Nosso estudo evidenciou distancias fortemente
correlacionadas entre si, com valores de r 2
0,94 (Tabela 2). Tais distadncias serao
fundamentais para a redugdo do numero de
pontos que deverdao ser escolhidos para a
implementacao de técnicas de segmentagéo de
imagens, cruciais para futura implementacéo
de um projeto de classificagdo automatizado.

Correlacdes fracas (menor que 0.15) também
foram detectadas em um estudo piloto, parte
do mesmo projeto, e subsequentemente
descartadas do estudo, até se chegar ao perfil
dos pontos bioldgicos representados nesse
resumo (Figura 1).
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Figura 2: Heatmap das distancias dos pontos
marcados na imagem do corpo da vaca, em projeto
piloto

Conclusoes

Pontos biolégicos, identificados ao longo do
corpo de vacas leiteiras e obtidos por meio de
analises de imagens, potencialmente poderao
ser utilizados durante uma tentativa de
implementacdo automatizada da Classificagéo
Linear para Tipo. A determinacdo de pontos
altamente correlacionados favorece o uso de
um menor numero de pontos a serem
automaticamente detectados no corpo de cada
animal, para fim de segmentagéo de diferentes
areas, assim como em diferentes processos de
Visao Computacional.
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Objectives

Linear Type Traits is the basis of all modern
classification systems for dairy cattle. This
methodology involves the individual evaluation
of animals by means of conformation
measurements, compared to a type standard
considered ideal, established for a given breed
(ESTEVES et al., 2004). In practice, a duly
accredited assessor provides scores for
conformation characteristics, and these scores
are subject to subjectivity, the application of
different computational imaging methods could
enable the practical implementation of
automated techniques in the future. Therefore,
the aim of this project was to verify the
existence of possible correlations between
points previously marked along the images of
dairy cows. These markings will then be used to
determine the regions to be segmented in order
to possibly automate Linear Type Traits.

Materials and Methods

One hundred and twenty one (N=121) images
of dairy cors were selected from the website
thebullvine.com. Based on this and on the
conformation measurements of the Linear Type
Traits of the World Holstein Friesian, 21 (twenty
one) biological points were marked on these
images in order to verify the existence of
possible associations between the
combinations of distances obtained between
the measured points. These points were
distributed as shown in Picture 1.
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After obtaining the x and y coordinates for each
point, as in a Cartesian Plane, the line segment
between these points was measured (in pixels
(px)) using the formula dAB =

J(xB — xA)> + (yB — yA)%.  Once
measurements had been taken, the mean,
standard deviation and coefficient of variation
were calculated (example in Table 1), based on
the distances obtained for the entire group of
animals.

Distance | Mean (px) Standard | Coefficient
deviation | of variation
dAB 8,4056922 1,21235 | 14,42%
dAC 18,6875289 | 2,09798 | 11,23%
dAD 20,0479032 | 2,115976 | 10,55%

Table 1: Example of metrics established between the
points with their respective averages, standard
deviations and coefficients of variation.

Pearson’s correlation coefficient was also
calculated between the measurements in the
different animals (Table 2).
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Points of correlated Pearson’s correlation
distances coefficient
RJ-SJ r=0,9773273
QS -RS r =0,964854
NI - NP r = 0,9450491
NO - NP r =0,9404415

Table 2: Pearson’s correlation coefficient between
the distances of the marked points.

Picture 1: Biological points marked in dairy cattle,
selected base on the Linear Type Traits.

Results

Our study showed distances that were strongly
correlated with each other, with values of r =
0.94 (Table 2). These distances will be
fundamental in reducing the number of points
that must be chosen for the implementation of
image segmentation techniques, which are
crucial for the future implementation of an
automated classification project.

Weak correlations (less than 0.15) were als
detected in a pilot study, part of the same
project, and subsequently discarded from the
study, until the profile of the biological points
represented in this summary was reached
(Picture 1).
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Picture 2: Heatmap of the distances of the points
marked on the image of the cow’s body, in a pilot
project.

Conclusions

Biological points, identified along the body of
dairy cows and obtained through image
analysis, could potentially be used during an
attempt at automated implementation of Linear
Type Traits. The determination of highly
correlated points favors the use of a smaller
number of points to be automatically detected
on the body of each animal, for the purpose of
segmenting different areas, as well in different
Computer Vision processes.
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