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\  D
c0n ^ish pig production is gradually 
hg^^trating into fewer and larger 
ti0r̂s with increased emphasis on ra-
4ct  ̂ working methods. A decisive 
che in the production economy is 
5  ̂ erd health condition, which has 

i0r influence on the growth rate
f eed utilization.

incondition is reflected 
spSct.Se remarks recorded at meat in- 
^ ei>ef0ri in abattoirs. It is

°re important for the optimiza- 
Production economy at the 

v6g dual farm, that the owner recei- 
t̂Qa a Redback on all the relevant 
li^rks quickly, so that he can uti- 

information for preventive 
as soon as possible.

4 Stt>uiaCt:ural development towards fewer 
lK ther'®5r units has also taken place
slnught-S^auSbtering industry where the 

of approx. 16 million pigs 
^ att0-y today is carried out in 25 
lS in i-kS ‘ slaughtering industry
•°̂ icai 6 middle of a powerful techno- 
b 1Qt‘Ha development and especially 

ati°n technology is currently 
V  introduced in many plants. In 
C°Sily ? have a sound basis for the 
S ui V nvestments in data processing
It *  in the next few years, the 

(ô 1 fS preparing a general action 
tj>Ut°r introduction of CIM

¿ntegrated Manufacturing) in 
 ̂ Pigmeat industry. Essential
 ̂cteas in this action plan are an 

ne exchange of information¡J weeu cxunange or intormation 
Hj ĉ r>S) abattoirs and the pro
têt work on a quality manage-

of .fm * -*-n both these areas the 
be meat inspection is essen-

 ̂ St^*.
b Ŝ °bsib] Veterinary Service which is 

Cebti>ai6 ^or meat inspection plays 
role in both the health

condition of the live pigs and the 
quality assurance at the abattoirs, 
and has shown a considerable interest 
in achieving a better utilization of 
the technological possibilities for a 
better and more effective control 
system at the abattoirs.

This wish to utilize the possibilities 
offered by information technology in 
the future, is the basis for the new 
development of the data capture and 
data processing system for meat in
spection. The aim is to develop an 
integrated data capture and data 
processing system, which can form 
part of the future CIM-concept for 
the industry.

The first stage of the project will 
primarily focus on a more rational da
ta capture system, and a data commu
nication system which can form the 
basis for a later development of the 
data processing system with special 
emphasis on planning and management 
tools.

THE PRESENT SYSTEM

In the present system for meat inspec
tion on the slaughterline, see sketch 
lay-out fig. 1, all carcasses which 
receive disease remarks from the 
carcass inspector (1), are being 
directed for re-inspection via a push 
button activated by the carcass 
inspector. The carcass inspector is 
in audio-visual contact with the two 
other line inspectors (2) and (3) 
examining plucks and stomachs/guts 
respectively. These two inspectors 
can therefore let the carcass inspec
tor know if they find anything which 
requires that the carcass should be 
re-inspected. Disease remarks from 
(2) and (3) are not recorded. At the 
re-inspection station (4) the final 
diagnosis is made. Condemned carcasses 
and carcasses requiring BE (Bacterio
logical Examination) are identified 
on a list. Approved carcasses are 
automatically returned to the main 
slaughterline. Disease remarks (maxi
mum 2 remarks per carcass) from (1) 
and (4) are recorded on a label, 
which is placed on the muscle surface 
of the hind leg, where the natural 
moisture acts as an adhesive.



FIG. 1: SKETCH LAY-OUT FOR MEAT INSPECTION -  PRESENT SYSTEM

MEAT INSPECTION

A t th e  c a rca ss  w e ig h in g  s t a t io n  th e  
la b e l  i s  rem oved, and th e  rem arks a re  
keyed in  by th e  w e ig h in g  o p e ra t iv e  
to g e th e r  w ith  th e  number o f  th e  s u p p l i 
e r  and th e  s la u g h te r  sequence number.

THE NEW SYSTEM

aThe re q u ire m e n ts  f o r  a new 
c a p tu re  and d a ta  p ro c e s s in g  s$ 
a re  as fo l lo w s :
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The p re s e n t system  w h ich  was i n t r o 
duced i n  th e  la t e  7 0 ' i e s  has been 
fu n c t io n in g  s a t i s f a c t o r i l y  and has 
p ro v id e d  a b a s is  f o r  an e f f e c t iv e  and 
s a fe  meat in s p e c t io n  system . I f  an i n 
c reased  number o f  d is e a s e  rem arks has 
to  be re c o rd e d  e .g .  to  in c lu d e  rem arks 
from  th e  p lu c k s  in s p e c t io n  i t  w ou ld  be 
n e ce ssa ry  to  in c re a s e  th e  number o f  
meat in s p e c to r s /a s s is ta n ts , and th e  
s t r a in  on th e  c a rca ss  w e ig h in g  o p e ra 
t i v e  c o u ld  in c re a s e  w ith  a re q u ire m e n t 
f o r  an e x t r a  o p e ra t iv e  as th e  r e s u l t .  
The re c o rd in g  o f  d is e a s e  rem arks i s  
made in  two p la c e s ,  nam ely by la b e l  a t  
th e  in s p e c t io n  s i t e  and l a t e r  t r a n s 
fe r r e d  to  th e  d a ta  system  a t  th e  
ca rca ss  w e ig h in g  s t a t io n ;  th e  p re s e n t 
system  i s  heavy on re s o u rc e s  i f  more 
th a n  th e  p re s e n t two rem arks a re  to  be 
re c o rd e d .

Data c a p tu re :

*  R e co rd in g  o f  d is e a s e  rem arks 
l y  a t  th e  meat in s p e c t io n  s i t e 1

*  O p e ra t iv e  d ia lo g u e  r e q u i r 1 
minimum o f  re s o u rc e s .

*  Optimum s e c u r i t y  f o r  r e c o r d i^  
c o r r e c t  d a ta .

V ia  an in te g r a te d  d a ta  communi
system  th e  d a ta  must be a v a i la b l6 
d i r e c t  use f o r :

*  A da tabase  ( in t e r n a l  and e x te 
f o r  th e  meat in s p e c t io n .

The payment system .

*  C la s s i f ic a t io n  and s o r t in g  sys
/

lb,
t6;
Wj,
tg;
Hi
y6;
Hi

w
bp.

To

V
/  ba

122



duality assurance system, 
dSat-? °ata Processing system must also 
*y the following criteria:

*
^°vi<je ^  effective planning and 
„ sagement tool with continuous

*

by

^ t i n g .
vide a facility for on-line search 

producers.

is ,lr>st stage of the project, which 
Capj. escribed below, includes data 

-6 data communication up to
Processing.

tht>eaew system is primarily based on 
^evelopments within information 

iri(jüoab0gy ; Automatic identification,
cat1- r'lal terminals and data communi-l on

\
Networks.

*« f iUfj rst system for automatic iden- 
b^C0(J.ion of pig carcasses based on 

of the gambrels was imple
ad of a^0ut three years ago. By the 
'•ill , i-989 automatic identification
^ i s h S ^“'Plemented at five or six 
^6 o slaughterhouses. All gambrels 
c°de a rvidually marked with a bar- 

the corresponding number in 
tbus tumerals. The gambrel number 
^ttibg^Places the slaughter sequence 
j"be car SbamPed on the carcasses. At 

cass weighing station the gam- 
b̂e ŝ Umher is coded to tie up with 

Pplier number.
> st

i terminals are data capture 
t ^stan ’ which are designed to 
haling ^ fche conditions on a slaugh- 
^  0]3 ^ d  for a satisfactory hygie- 

Ration. Within the last five 
H0r>e Increasing number of cheaper 

Suitable terminals have become 
e* A number of industrial 
s which can be used for various

%
ic at
■et lc>ns in an abattoir are on the

tod ay.
b ^ b i s fK q cne
b ^Weenmmunicati

y the increasing need for 
ion and for connection

/̂ S6d e different types of computer- 
vJra Ne^Uapment* a number of Local 
bt ■bed Wr?r^s (LAN’s ) have been de- 

^  They range from standardized 
Spe LAN's, to company or equip- 

k W6 ¡jlfic low level LAN’s. In Den- 
ave reached an advanced state

in the selection of LAN’s for the meat 
industry. It has been decided to use 
the "BIT BUS" developed by INTEL for 
data communication on the slaughterli
ne. This a low level, low cost network 
especially suited for an industrial 
environment. "BIT BUS" is currently 
being installed on all Danish slaugh
terlines cf. fig. 1.

It has also, based on an investiga
tion, been decided to recommend a LAN 
of the ETHERNET type as high level 
LAN.

The new system based on the above 
mentioned elements is shown in the 
sketch lay-out fig. 2 and in the 
data communication lay-out fig. 3*

DESCRIPTION OF THE SYSTEM

The carcass is automatically identi
fied at the carcass inspector (1) as 
a gambrel number which is shown on the 
terminal display. The carcass inspec
tor records the preliminary diagnoses 
on the terminal and information is 
automatically passed on to the con
veyor control system if the carcass 
is destined for re-inspection. Any 
observations recorded at inspection 
sites (2) and (3) . which require re
inspection have the same function. 
All recorded disease remarks are 
displayed on all three terminals toge
ther with the identification number. 
Correct data connection for each 
carcass at (1), (2) and (3) is as in 
the present system ensured by a 
syncronized control of the three 
conveyors.

At the re-inspection site (4) the 
final diagnosis is made and is record
ed on the terminal together with the 
automatically read gambrel number. As 
an assistance in making the final 
diagnosis all remarks which are 
recorded by (1), (2) and (3) are 
displayed on the terminal at (4). A 
printer at (4) prints out all the 
remarks which are recorded by (1), 
(2), (3) and (4) for each carcass. 
Remarks and identification for con
demned carcasses and BE-carcasses are 
entered manually onto lists which are 
then keyed in on terminal (4), alter
natively on a separate terminal.
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FIG. 2: SKETCH LAY-O U T FOR MEAT INSPECTION NEW SYSTEM

At the carcass weighing station the 
gambrel number is  again read automati
ca lly. With the gambrel number as a 
reference the disease remarks are then 
connected to the supplier number, the 
sex and the hot carcass weight.

Data communication via the "BIT BUS" 
net means in principle that a ll the 
d ifferent systems which are connected 
to the net are able to exchange data 
freely . In the "BIT BUS controller" 
related data can be assembled into 
various records e.g. a record of 
individual carcasses giving informa
tion about iden tifica tion  number, 
supplier number, sex and remarks from 
meat inspection. Via the "GATEWAY" 
the d ifferent records are then access
ib le for the superior LAN which is o f 
the ETHERNET type.

The superior high leve l LAN is the 
information "backbone" o f the company, 
where large data quantities can be

transferred at high speed. At  ̂
level a ll the connected units ; 
free access to the data from the

sn:
Bu
st,
to

dividual sub systems, either <  hi
central database or via  d istri1

nj

Ídatabases. In the system shown 
the so-called production compnt6 
microcomputer) acts as a databaSe .

°Hi
(b

a ll carcass records and for conn®̂ :
to the mainframe computer and exte ,j
data systems. The various work 
tions (personal computers) sel®0̂  
required data in the carcass dat0,

sn
C0]
to

and then perform the desired Pr°^f ^
ing. The results o f the data  ̂ jjOi 
cessing in the work stations are j S 
stored in the database. Eack »

d>J,producer (supplier) has a 
connection via a modem to the d <
and the work station for meat ^
tion and can through this link re  ̂ .j, 
information in the form o f PV° CJ  c ' 
data and s ta t is t ic a l infor® i ^  
about the health condition 0 
slaughtered animals.
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FIG. 3: SKETCH LAY-O U T FOR DATA COMMUNICATION

ec0r>(J. ------------------------------------------------
of remarks from the ante- 

teln^Pection can be made on hand- 
g*l8 f i n a l s .  Data from these termi- 

then be transferred to the 
St̂ ti0n net or directly to a work 
h° W i d SeS • 3» As an alternative 
o^'Wr • ~^eId terminals the present 

of .. en lists can be entered onthe terminals (1), (2), (3) or

aiJghterhouses collect blood for"v= Us^  WoUl(j S* ^or these slaughterhouses
N inflt0 Ueiûhi

an advantage to establish 
Nation flow about

ihf, thfa tio n
carcass

from the meat inspection 
coh^atiolood treatment unit. The 
 ̂ °n controlling a possible

fr l0n of the blood will origi- 
3 (̂ ) ® the terminals (1), (2), (3) 

the BUT BUS net.

CbUS;
ion
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°utlined above has being 
cb c&Il as an open, modular system 

b>e implemented in stages

according to each company's require
ments and possibilities.
The first stage will be a more ratio
nal data capture system where disease 
remarks are entered directly onto ter
minals at the meat inspection sites. 
The terminals will be connected to the 
already established "BIT BUS" LAN and 
data transmission and data processing 
is carried out by the existing system.

The new data capture system will re
quire less resources than the present 
system when up to two disease codes 
per carcass are recorded. Even when 
the number of disease remarks per 
carcass is increased this will still 
be the case.

It must be emphasized that the design 
of a complete system concept has been 
considered already in this first stage 
of the project. This gives each compa
ny the possibility to plan a staged 
implementation, but it is also an im
portant factor in ensuring that the 
system can be integrated in a proper 
CIM concept.
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