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SUMMARY
Twenty-six Holstein ccws and 45 crossbred beef heifers were measured
for height and body length. Each animal was videotaped and corresponding
measurements taken off the videotape images using a computer image
analysis system. Although physical and corresponding video measurements
did differ significantly for some of the traits measured, the mean
differences were small. Measurements taken on the same animals at a later
date did not differ significantly from predicted values for wither height
and hip height in dairy and beef, and hip width and one msasure of body
length in beef. Thus there is potential for using video image analysis to
quickly obtain objective measures of animal conformation.
INTRODUCTION
Aniiral conformation encompasses a variety of traits of importance to
the producer. Cattle, swine and sheep producers rate their animals on
degree of muscling, foot and leg conformation, and other aspects thought
to be related to ultimate carcass quality or length of stay in the herd.
Producers thus need objective information on their animals to make
informed selection decisions.
Researchers need accurate, repeatable
methods of measuring conformation to be able to determine the genetic
factors underlying these traits.
Measurement of animals for conformation has been done in the past in
two ways. Animals can be examined visually and assigned a value by
comparison to a standard, which nay be a photo or drawing or an imagined
view of the ideal animal. The alternative is to physically measure the
animal. The first of these techniques is subjective, thus open to bias
and misinterpretation. The latter is more objective and has proved to be
useful.
For example, Gresham et al (1986) used linear measurements to
predict nature cow composition with correlations ranging from 0.5 to 0.9.
However physical measurement is time consuming and may not be feasible in
all situations. Recent developments in microcomputer image analysis allow
for the possibility of using this technology to evaluate animal
conformation in an objective fashion.
MATERIAL AND METHODS
Two studies were carried out to examine the relationship between
physical measurements on animals and measurements taken off photographic
views.
The same basic procedure was used in each study.
Anatomical
reference points and lines of predetermined length (scale markings) were
marked on each animal.
Physical measurements were made on the animal
while it was in a normal standing position. These measurements included
wither height, hip height, heartgirth, the distance from the anterior
portion of the pelvis to the top of the scapula, and a similar distance
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from the pelvis to the proximal joint of the humerus. Each animal was
then videotaped and the videotape examined for the best image of the
animal in a normal standing position. This image was digitized using a
Bioquant
Image Analysis System (R&M Biometrics, Inc., Nashville, TN,
USA). Explicate measurements taken from each image included those traits
physically measured on the animal.
The scale markings allowed direct
conversion of image measurements to true size measurements.
In the first study, 26 purebred Holstein cows ranging in age from 2.5
to 10 years were measured and videotaped (Trial 1). The regression of the
physical measurement on the image measurement was determined (SAS
Institute Inc., 1985), and the equation used to predict a second physical
measurement. Each animal was then physically measured again (Trial 2) and
predicted values compared to the physical values using a paired t-test.
The second study used 45 Hereford and Simmental cross heifers of
approximately 1.5 years of age. Each animal was measured and videotaped
while restrained in a headgate (Trial 1). One month later 30 of these
heifers were measured and photographed again, and image measurements
obtained (Trial 2). Values were predicted from the Trial 2 image
measurements using the regression equation developed from Trial 1, and
compared to the Trial 2 physical measurements using a paired t-test.

RESULTS
Repeatabilities of duplicate measurements on the same image of the
videotape ranged from 90 to 99%. There was no significant difference
between the physical measurement and the image measurement for three of
four traits rreasured in a side view of the dairy cattle (Table 1). Two of
these traits measured in Trial 2, wither height and hip height, were
predicted with no significant difference from the physical measurement
(Table 2).
Table 1

Means and standard deviations of physical and image measuremants
on dairy ccws (Trial 1)

Variable
Wither height, cm
Hip height, cm
Pelvis-humerus, cm
Pelvis-scapula, an

Physical

Imaqe

Mean

St. Eev.

141.9
142.4
169.2
147.0

4.16
4.57
8.03
9.31

Mean
142.1
142.1
167.3
144.0 *

* Actual and image measurements significantly different, P<0.05
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St. Dev.
4.27
4.85
9.25
8.88

Table 2 Prediction of Trial 2 physical body measurements (Y) from image
measurements (X) in dairy cows
Variable

Regression Equation

Wither height
Hip height
Pelvis-humerus
Pelvis-scapula

Y
Y
Y
Y

=
=
=
=

13.09
16.32
44.74
29.14

+
+
+
+

0.91X
0.89X
0.74X
0.82X

R2

Averaqe Difference of
Predicted and Physical

0.86
0.88
0.72
0.59

1.01
0.77
17.39
19.64

*
*

* significantly different at P<0.05
Physical measurements were significantly different from image measurements
for three of five traits measured on the side view of the beef heifers
(Table 3). However, there was a significant difference between the
predicted measurements and the physical measurements in Trial 2 for only one
of these traits, pelvis to scapula distance (Table 4).
Table 3 Means and standard deviations of physical and image measurements on
beef heifers (Trial 1)
Variable
Wither height, cm
Hip height, cm
Pelvis-humerus, cm
Pelvis-scapula, cm
Hip width, cm

Mean

Physical
St. Dev.

123.6
129.6
98.0
76.7
47.0

4.54
5.56
5.08
3.92
1.99

Image

st. rev

Mean
123.5
130.7
98.4
73.3
46.0

*
*
*

4.07
5.00
4.48
3.97
2.15

* actual and image measurements significantly different, P<0.05
Table 4 Prediction of Trial 2 physical measurements (Y) from image
measurements (X) in beef heifers
Variable

Regression Equation

Wither height
Hip height
Pelvis-humerus
Pelvis-scapula
Hi width

Y
Y
Y
Y
Y

=
=
=
=
=

-1.54
6.18
6.51
28.13
23.01

+
+
+
+
+

1.01X
0.94X
0.93X
0.66X
0.52X

R2
0.82
0.71
0.67
0.44
0.30

Averaqe Difference of
Predicted and Physical
0.78
0.74
0.89
1.40
0.22

*

* significantly different at P<0.05
DISCUSSION
Video image analysis techniques have been used to predict total lean
and fat in the carcass from video images of particular cuts with good
results (Cross et al, 1983). However taking measurements from live animals
is more difficult because of movement of the animal as it is being measured.
Greenough (1988) had success in evaluating beef cattle for conformation
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using 35 mm transparencies, as long as standardized procedures were
carefully followed.
However, lower correlations of physical and image
measurements than in the present study were found in a trial of dairy cattle
where iirage measurements were taken from 35 mm photographs (Patterson,
1989). Videotaping the animal rather than taking still photographs gives
mors opportunity to choose a suitable pose.
The above data shows that although in some cases predicted body
measurements are different from the actual body measurements, these
differences tend to be small.
However, it is critical that animals be
videotaped in a standard manner, and more work needs to be done on hew best
to restrain or handle animals to accomplish this. If image measurements are
to be taken in actual units (rather than as the ratio of one trait to
another) scale indicators must be placed in the same plane as the trait to
be measured, or distortions result.
Image analysis techniques appear to
have potential in evaluating animal conformation.
The images allcw for
taking measurements that are difficult to take on the actual animal, such as
the angle of the pelvis, and a number of conformation factors can be quickly
obtained from the one image.
Work is thus continuing on standardizing
techniques, on using more automated methods of measuring images, and on
studying traits such as calving ease and carcass components using image
analysis techniques.
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