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ABSTRACT

The objective of this study was to use digital imagdyamasystem in order to predict carcass

weight of different breeds of slaughtering beef catffeusing some carcass measurements
and to develop prediction models. A total of 50 digital iesagnd carcass measurements were
taken such as carcass weight (CW), carcass area ¢@wpass length (CL) and carcass depth
(CD) from different breeds of beef cattle namely)dti®in, Brown Swiss and their crosses.

For prediction of carcass weight, CA was found toHeeliest predictor compared to CL and
CD. Linear, quadratic and cubic effects of predictorsenstamined and Rvalues of CA
were higher than those of other measurements foredids and were 85.9, 72.9 and 84.1%
for Holstein, Brown Swiss and crossbreds respectivélifhen considering correlation
between CW and other measurements, correlation vafués were greater than the rest for
all breeds. The correlation coefficients between @wd CA were 0.93, 0.85 and 0.92 for
Holstein, Brown Swiss and crossbreds respectively fmdhd statistically significant
(P<0.05).

The results indicated that digital image analysis syst®ould be used to predict CW.
However, there is still a need for further studies in otdalevelop better techniques to use it
for prediction.
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INTRODUCTION

Digital image analysis has been considered to be érieeomost promising methods for
objective carcass evaluation. It has also been utilisedietermination of colour and fat
thickness, marbling scores and water retention capacihgef (Gardneet al., 1995, Monin,
1998, Albrechet al., 1996, Irieet al., 1996, Greineet al., 1995).

The use of this technique has been reported to develop artivbjegstem for carcass
classification which has been used as a standard of gmayto European Union beef
producers based mainly on determination of confirmaticth slaughtering characteristics
(Borggaard et al., 1996).

In this study it was aimed to predict carcass weighslafightered beef cattle of different
breeds by using digital image analysis system.



MATERIAL and METHODS
Selection and measurements of carcasses

A total of 50 digital images and carcass measurements taken such as hot carcass weight
(HCW), carcass area (CA), carcass lenght (CL),asardepth (CD) from beef cattle.

The carcasses used in this study were from a group (stditg Brown Swiss and their
crosses slaughtered at a commercial beef packing pl&f€@W was taken as carcasses
hanging on the rail by a weighing scale with a digitaptiy (kg).

Digital images and Image analysis

Images were captured using a digital camera. The camesas@taon a standard quality
(640x512 pixel resolution). lllumination conditions, looatiof camera and camera settings
were tried to be the same and constant for all sanhole carcass images were taken by
placing the reference card over each carcass and olgtdmd sequential but separate images
without moving the camera head unit in a fixed position petigelar to the long axis of the
carcass.

Images collected by the instrument were obtained whiteasaes were in a stationary
position on the rail. In digital carcass images,

CA was measured from the left side as the area aroundhible carcass in ¢in

CL was the distance from the point of the shouldetsé ischium (cm);

CD was from sternum area immediately caudal to thelifobs to the top of the thoracic
vertebra (cm) as indicated by Cross and Belk (1994).

In order to calibrate the software a reference catd avknown ruler (15cm) was positioned

next to the object such that the same distance angs faere kept when images were

captured. Digital images were downloaded from the cansesacbmputer file and processed

using Image Pro Plus 5 software to obtain carcassunements from the images. An image
of left side of carcass with reference card and thegemprocessed by software are shown in
Figure 1.

Satigtical analysis

Regression models were developed and assessed for predictiot carcass weight (HCW)
and some carcass traits using some carcass measurasy@neslictors. Descriptive statistics
and regression analysis of HCW on each of the variakdgs performed using the GLM
(General Linear Model) procedure (Minitab). Pearson’sretation coefficients were
calculated between actual and predicted values obtainaddgeianalysis. Linear, quadratic
and cubic effects of independent variables on HCW wwleded in the following model:

Yi = bytbyxi+box +Hoax *+e

Where; Yi= HCW observation of anth animal, b= intercept, b, b, and k= corresponding
linear, quadratic and cubic regression coefficignts= carcass measurements (CA, CL, CD),
e = residual error term.
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Figure 1. An image of left side of carcass with referencedand the image processed by

software

RESULTS and DISCUSSION

The results of multiple regression analysis of latass weight on digital measurements of
CA, CL and CD used as predictors for prediction of HCWsdrown in Table 1, together with
coefficient of determination @b). Since the effect of quadratic and cubic terms ofbées

on HCW was found non-significant they are not presgint the table.

Table 1. Multiple linear regression equations to predict HC¥hg CA, CL and CD

Prediction equations |[Constant| CA CL CD |R*%

Y=a+bX1+bsXs+b3X3

Holstein -197 0.023| 0.30% [1.65"| 88.0

Brown Swiss 48 0.02 0.22 -0.65 73.5
Crosses -103 0.032| -0.27% |0.01°| 84.2

Y=a+b1X1+b2X2

Holstein -175 0.025| 0.776 - 87.0

Brown Swiss 30 0.01 0.13 - 73.0
Crosses -103 0.032| -0.228| - 84.2

Y=a+b1X1+b3X3

Holstein -172 0.024 - 1.95( 87.9

Brown Swiss 68,9 0.02 - -0.54| 73.3
Crosses -114 0.032 - -0.78| 84.2

Y=a+b2X2+b3X3

Holstein -425 - 1.88° |4.89%| 56.7

Brown Swiss -124 - 1.31 1.800 44.2
Crosses -242 - 1.4%° |3.31%| 57.0

ns: statistically non-significant (P>0.05).
# Only non significant regression coefficients had supigitso(ns), the rest were significant at P<0.05.

The highest Rvalues (Table 1) were obtained from the multiple resjoesequation that
contained all carcass traits for each breeds&®& 73.5 and 84.2% for Holstein, Brown Swiss
and Crosses respectively). Similar results wereinddafor all breeds from both the equation
containing CA and CL as predictors except CB=@¥, 72 and 84.2% respectively) and the
equation that included CA and CD, excluding CL as predict@fs87.9, 73.3 and 84.2%



respectively), but the equation that included CL and CD gevg low R values for all
breeds (56.7, 44.2 and 57% respectively). Multiple regresssuttseshowed that inclusion of
CA as a predictor in the equations increaséd/&ues remarkably. Similar trend was also
reported by Bozkurét al. (2006)

The results of linear regression analysis of hotasmaveight on variables CA, CL and CD
used as individual predictors for prediction of HCW arewshan Table 2, together with
coefficient of determination (%6).

Table 2. Linear regression equations to predict HCW using GAafd CD as individual predictors*

Prediction equations Constant CA CL CD R%
Y=a+b1X1
Holstein -72.2 0.027 - - 85.9
Brown Swiss 455 0.01 - - 72.9
Crosses -123 0.031 - - 84.1
Y=a+b2X2
Holstein -401 - 3.81 - 46.3
Brown Swiss -99 - 1.90 - 38.8
Crosses -264 - 2.97 - 52.9
Y=a+b3X3
Holstein -283 - - 7.44 514
Brown Swiss -21 - - 3.43 33.3
Crosses -176 - - 565 544

* All corresponding constants of variables were stafifisignificant (P<0.05).

Among the equations that included only one predictor iddally; CA gave the higher
coefficient of determination values for all breedsnti®L and CD respectively.’Rialues of

CA were 85.9, 72.9 and 84.1% for Holstein, Brown Swiss and<sbreds respectively.

The lowest R values were obtained by CL for all breeds (Table 2)redeer, regression
coefficients of all variables in all equations were fdwignificant (P<0.05) but still CL and
CD variables produced very low?Ralues for all breeds (Table 2). These results were in
agreement with those reported by Bozleirl. (2006).

Correlation coefficients of variables between HCW ather carcass measurements in breeds
are shown in Table 3.

Table 3. Correlation coefficients of variables between H@kd other carcass measurements in breeds

HCW
Varaibles Holstein (n=16) Brown Swiss (n=8) Melez (n=26)
CA 0.93 0.85 0.92
CL 0.68 0.62° 0.73
CD 0.72 0.58° 0.74

ns: statistically non-significant (P>0.05).

When considering correlation between HCW and other uneasents, correlation values of
CA were greater than the rest for all breeds. Thieetagion coefficients between CW and CA
were 0.93, 0.85 and 0.92 for Holstein, Brown Swiss and Qredshbespectively and found
statistically significant (P<0.05).



CONCLUSION

It can be concluded that CA obtained by digital imagdyaisaas only one parameter can
provide a considerably reliable prediction of hot caregsght. It is unavoidable that some
images may not be clear enough for processing due tagtiter§ conditions inside the plant
and improper position of reference cards placed on casass make it difficult to measure
correctly especially carcass areas on digital imaBesdiction ability of the equations may
also be affected by the variation of the slaughteret@is breed type and size.

Therefore, HCWSs can be predicted by the digital imagdysis system with confidence and
flexibility because the acceptable agreement and the ctdationship between predicted CA
and HCW gives general support to provide predictions of lastass weights of the

slaughtered animals.. However, there is still a neediuidher investigations under better
controlled experimental conditions.
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