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(57) L ivention concemne un procede d’evaluation de
moities d’animaux abattus par traitement d’images
optique. On obtient un procede simple, facile a mettre en
oeuvre en ce qui concerne la technique de calcul,
permettant une €¢valuation suffisamment stire, mais s1 on
s’est €carte du plan de symetrie a cause d’ une erreur de
decoupe, lors de la découpe des animaux abattus, par le
fait que deux points significatifs et une ligne (5) sont
detectes de fagon stre sur le plan photogrameétrique et
qu’en plus une parallele (6) et une verticale (7) sont
calculées. Comme premier point significatif, on utilise
I"extrémite cote corps de 1'os de raccordement (2) et,
comme premiere direction, 1’axe central du tissu sous-
cutan¢ (4) dorsal.

I*I Industrie Canada  Industry Canada

(57) The mmvention relates to a method for evaluating the
halves of slaughtered animals by optical 1mage
processing. A simple computerized method for
sufficiently reliable evaluation 1s obtained even when the
symmetry plane has been missed during cutting of the
slaughtered animals due to cutting error by detecting two
salient points and a straight line (5) 1n a photogrammetric
reliable manner and by additionally calculating a parallel
lme (6) and a vertical line (7), wherem the end of the
connecting bone (2) on the body side 1s used as first
salient point and the central extension of the back fat (4)
1s used as a first direction.
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(54) Titlee METHOD FOR EVALUATING THE HALVES OF SLAUGHTERED ANIMALS BY OPTICAL IMAGE PROCESSING

(54) Bezeichnung: VERFAHREN ZUR BEWERTUNG VON SCHLACHTTIERHALFTEN DURCH OPTISCHE BILDVERARBEITUNG

(57) Abstract

The invention relates to a
method for evaluating the halves of
slaughtered animals by optical image
processing. A simple computerized
method for sufficiently reliable
evaluation is obtained even when
the symmetry plane has been missed
during cutting of the slaughtered
animals due to cutting error by
detecting two salient points and a
straight line (5) in a photogrammetric
reliable manner and by additionally
calculating a parallel line (6) and a
vertical line (7), wherein the end of
the connecting bone (2) on the body
side is used as first salient point and
the central extension of the back fat
(4) is used as a first direction.

(57) Zusammenfassung

Die Erfindung  bezeichnet
ein Verfahren zur Bewertung von
Schlachttierhiélften durch  optische
Bildverarbeitung. Ein einfaches
rechentechnisch zu  realisierendes
Verfahren fiir eine hinreichend sichere Bewertung, auch wenn durch Spaltfehler die Symmetrieebene bei der Spaltung der Schlachttiere
verlassen wird, wird erzielt, indem zwei markante Punkte und eine Gerade (5) photogrammetrisch sicher erfat und dazu eine Parallele (6)
und eine Senkrechte (7) berechnet werden, wobei als ein erster markanter Punkt das kdrperseitige Ende des Schiofknochens (2) und als
erste Richtung der mittlere Verlauf des Riickenspecks (4) benutzt werden.
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METHOD FOR EVALUATING THE HALVES OF SLAUGHTERED ANIMALS BY
OPTICAL IMAGE

The invention defines a method for evaluating half
carcasses, also known as sides, of slaughtered animals that
are detected at the product entrance, classification points,
or product exit in slaughterhouses and meat packing
facilities, by optical image processing. As a rule, inside
the slaughterhouses and meat packing facilities, these half
carcasses are transported, hanging from a hook, by means of
special transport systems. The evaluation presented here is
designed in particular for sides of pork, but it is also
suitable in principle for sides of cattle, sheep, goats, or
other large and small slaughtered animals.

In general, the sides of pork are registered, weighed
and evaluated. The sides of pork are evaluated commercially
by an appropriate official market classification. The
thickness of the fat and of the flesh is detected at legally
prescribed points specific to particular countries or states.
For sorting purposes, a market value determination of the
carcasses 18 made, as a rule; the finding is more conclusive

if many further specific parameters are included, but usually
these are not standardized.

German Patents DE 41 09 345 C2 and DE 44 08 604 C2
disclose an analysis or evaluation of carcass halves by means
of image processing. In this processing, a photogrammetrical
assessment of partial images of the carcaass halves is done,
beginning at the rumpbone. A disadvantage of such methods is
that the rumpbone, as a prominent point in the picture of the

carcass halves, is not adequately reliably selectable under
the usual conditions in slaughterhouses, since because of
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mistakes in splitting the carcass that sometimes occur (if

"the division is not precisely in the plane of symmetry of the

carcass), portions of the spinal column are missing from one
half of the carcass or are covered with leaf fat, also known
as pork flare, yet the spine is known to be located in only a
narrow region of the plane of symmetry of the body of the
animal. Another disadvantage is that selecting the spinal

- column is complicated and requires much computation by way of

object analysis with predefined contour and object
parameters.

The object of the invention is to develop a method that
assures evaluation of carcass halves by image processing
while overcoming the above disadvantages; in particular with
a method that is gsimple to achieve in terms of computation,
adequately reliable evaluation is intended to be
accomplished, even if splitting errors mean that the plane of
symmetry is missed when the carcasses are split.

This object is attained with the characteristics
recited in claim 1. Further features of the invention will
become apparent from the dependent claims.

The object is attained essentially in that for the
photogrammetrical evaluation and agssessment, only those body
components that extend anatomically over a wide region
relative to the plane of symmetry of the carcass and are
reliably detectable visually are used; the hipbone, the

gluteus medius muscle (MGM), in particular, and the back fat
meet these requirements.

Because there are two hipbones, which meet solely in

the plane of symmetry (inside the hip joint), the cut always
runs through a hipbone and is thus optically visible and can
be reliably evaluated by computation. Because it cannot be
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overlapped by leaf fat, the split surface cannot be visually

concealed. The MGM and the back fat extend in the same over
broad portions of the width of the back and are always
reliably selectable visually and by computation by way of the
transitions in brightness or color. '

One advantageous exemplary embodiment of the invention
is explained in further detail in conjunction with Fig. 1 in
the form of photogrammetrical evaluation.

In Fig. 1, an image region 1 furnished for
photogrammetrical evaluation includes an optical picture of
the loin and leg region of the carcass half, including the
end of the hipbone 2 nearer the body, the end of the MGM 3
nearer the body, and the outer boundary of the back fat 4.
The oval-rounded hipbone (bright in front of a red peripheral
region), which is readily visible and selectable by
computation because of the transitions in brightness or

‘color, is detected, and advantageously the end of the hipbone

2 nearer the body is made available, as a first prominent
point, to the photogrammetrical evaluation. The back fat is
also detected with respect to its boundaries on the basis of
the brightness or color transitions (bright in front of a red
peripheral region or background) and made available to the
photogrammetrical evaluation in the form of a first straight
line 5, in terms of its mean course. It is conceivable at
the same time to detect its boundaries and the surface area
or the width to be determined or detected, and to make a
point of minimal fat thickness available as a second
prominent point to the photogrammetrical evaluation.

However, it 1is advantageous to detect the MGM 3 on the basgis
of the brightness or color transitions (red in front of a
bright peripheral region) and to furnish the end of the MGM 3
nearer the body to the photogrammetrical evaluation as a
second prominent point. Given a known side of the carcass

O e e ——— YA - - e




10

15

20

CA 02308760 2000-04-19

WO 00/10396 PCT/DE 99/01854 1 '

half, the straight line 5 can be represented by computation
ag a parallel 6 through the first prominent point - in the
form of the end of the hipbone 2 nearer the body - whereupon
a vertical 7 through the second point is unequivocally
determined; this vertical is advantageously calculated with

respect to its segments as far as the parallel 6 and the
outer boundary of the back fat 4. An advantageous refinement
provides the calculation of the length from the first
prominent point - in the form of the end of the hipbone 2
nearer the body - to the base point of the vertical 7;
further base points 8 derived from this length can also be
calculated - such as a point which divides this line in a
ratio of 2:1 and by which further verticals 9 are determined
- and their segments are advantageously calculated
analogously. The calculated lengths of the segments or area
values between them serve as specific parameters for
evaluating the carcass half. It is especially advantageous,
by way of this computationally reliable selection of two

‘points and one direction, to simulate the classical two-point

method in modified form photogrammetrically.
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Reference Numeralg Used

1l Image region
2 Bnd of a hipbone nearer the body
3 End of the MGM nearer the body
4 Back fat

5 Straight line
6 Parallel

7 Verxrtical

8

9

Further base points
Further vertical
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Claims

1. A method for evaluating carcass halves by optical
image processing, in which an image region (1) furnished for

- photogrammetrical evaluation contains an optical picture

taken of the loin and leg region of the carcass half, and
readily visible body components are detected by computation
and specific parametexs for the evaluation are ascertained,

characterized in that

two prominent points and one straight line (5) are
reliably detected photogrammetrically, with the end of an
hipbone (2) nearer the body is used as a first prominent
point, and the mean course of the back fat (4) is used as the
straight line (5);

- that a parallel (6) through the first prominent point
and a vertical (7) through the second prominent point
relative to the straight line (5) are calculated; and

- that the length of the segments of the vertical (7)
to the parallel (6) and to the outer boundary of the back fat
(4) .are used as specific parameters for the evaluation,

2. The method for evaluating carcass halves by optical
image processing of claim 1, characterized in that

as the second prominent point, the point of minimal fat
thickness of the back fat (4) or the end of the MGM (3)
nearer the body is reliably detected photogrammetrically.

3. The method for evaluating carcass halves by optical
image processing of claim 1 or claim 2, characterized in that
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the length of the distance on the parallel (6) from the first

prominent point to the base point of the vertical (7) is
calculated.

4. The method for evaluating carcass halves by optical

image processing of claim 3, characterized in that from the
calculated length of the distance, further base points (7) on

the parallel (6) and further verticals (8) are calculated.

5. The method for evaluating carcass halves by optical
image processing of one of claims 1-4, characterized in that

a two-point method modified for reliable photogrammetrical
detection is realized.

One Drawing Page Follows
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Fig. 1
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