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Fig. 1.
growing greatly into the M. Jongissimus thoracis.

Procedure of image analysis to evaluate the level of depression formed by intermuscular fat in-

D Square measure of the object area of analysis (cm?), @ Maximum length (cm), @ Pattern width (cm).

Closeup of @)

Fig. 2. Sample with thick connective tissue in-
growing greatly into the upper side of the M.
longissimus thoracis.

@ Length of hairline (cm).
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Table 1.

Summary of area, maximum length, pattern width and

length of hairline measured in an area structured with a convex polygon
and the contour line of the upper side over the major axis of the M.

longissimus thoracis

n Average S.D. Minimum Maximum
Area (cm?) 237 0.40 0.46 0.002 2.25
Maximum length (cm) 237 1.81 1.15 0.05 5.10
Pattern width (cm) 237 0.32 0.30 0.04 1.35
Length of hairline (cm) 16 0.67 0.47 0.11 1.56
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Fig. 3. Example images evaluated into 4 levels (None, Small, Middle and Large) for the degree of
depression on M. longissimus thoracis.

Table 2. Least square means, minimum and maximum values' of area, maximum length, pattern width and length
of hairline measured in an area structured with a convex polygon and the contour line of the upper side over the
major axis of the M. longissimus thoracis by the level of depression

Level of depression?

Large Middle Small None
n 11 13 14 199 |
Area (cm?) 1.47% (0.86,2.11) 1.21°> (0.69,1.78) 0.99° (0.33,2.25) 0.25° (0.002, 1.61) !
Maximum length (cm)  3.44% (1.97,4.59) 3.20° (2.14,4.43) 2.87 (1.71,4.30) 1.55° (0.05,5.10 )
Pattern width (cm) 1.50° (1.06,2.37) 1.12° (0.73,2.14) 1.08° (0.61,2.14) 0.21° (0.04,0.69 )

Length of hairline (cm)  0.35% (0.00, 1.53) 0.17° (0.00,1.20) 0.34® (0.00, 1.56) 0.00° (0.00, 0.00 )

- Minimum and maximum values were in the parenthesis. 2: Level of depression was subjectively evaluated by
several researchers. *®°: Means within the same row with different superscripts were significantly different (P<C0.05).
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Table 3. Frequency and percentage of the difference between
the level of heart-shaped ribeye by researchers and by dis-
criminate analysis using image analysis traits

Level of heart-shaped ribeye'

Difference? Large Middle Small  None Total (%)
—1 1 2 1 0 4 (1.7)
+0 10 9 13 198 230 (97.0)
+1 0 2 0 1 3(1.3)

' Level of heart-shaped ribeye was subjectively evaluated by

several researchers.

2 - Difference=(predicted level of the shape

by image analysis)—(subjective level of the shape).

“Fig. 4.
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Images of heart-shaped ribeye for all six progenies from one sire.
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Numbers of sires by appearance percentage of heart-shaped ribeye on their progenies.
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Evaluation Method for the Shape of M. longissimus thoracis
by Computer Image Analysis and Effect of Sire on the Shape
in Japanese Black
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A depression formed by intermuscular fat ingrowing greatly into the upper side of the M. /ongissimus
thoracis (i.e. ‘heart-shaped ribeye’) causes a decrease in the carcass value in Japan. The purpose of this
research was to propose a new method to evaluate the level of the heart-shaped ribeye by computer image
analysis and to investigate the influence of sire on the appearance of the heart-shaped ribeye in Japanese
Black. Digital images of the M. Jongissimus thoracis (ribeye) between the 6" and 7" ribs were taken by an
equipment developed by the authors. The resolution of the image was 1,800X 1,200 pixels with a file size of
800 to 900 KB in JPEG format. A five times dilation and thinning process were performed to smooth the
contour line of the ribeye, which was semi-automatically detected from the binary image using computer
software programmed by the authors. The area, maximum length, pattern width and length of hairline were
measured in an area structured with a convex polygon and the contour line of the upper side over the major
axis of the ribeye. The level of the heart-shaped ribeye has been assigned into 4 levels (None, Small, Middle,
Large) by several researchers. Discriminate anralysis for the level of heart-shaped ribeye assigned by
researchers as the classified variable was performed with 10 covariates associated with image analysis traits.
The percentage of the difference between the level by researchers and by discriminate analysis within®=0
was 97.0%. The level of the heart-shaped ribeye was progeny tested with 237 (32 sires) Japanese Black
steers by image analysis. The heart-shaped ribeye was confirmed in 37 cattle. The effect of the sire on the
level of the heart-shaped ribeye was highly significant (P<<0.01). A trend towards a high appearance
frequency of heart-shaped ribeyes from several sires was found. Heart-shaped ribeyes were recognized in
all six steers from one sire.

Nihon Chikusan Gakkaiho, 74 (1) : 23-29, 2003
Key words : Japanese Black, Image analysis, Shape of ribeye, Effect of sire
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