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The present invention relates to a system for

making the positional recognition and. control of

¥ TTe

physically distributed equipments or objects in a

5 processing (or working) line, an assembly line or the

e S i

like in a factory (or shop) which include products to be
physically distributed or carried, and physical-

distribution related equipments including various fixed
(or stationary) devices, workers and set forth, and more

10 particularly to a production control syétem in a factory
which can éasily cope with a change in layout of the
line and is suitable for the facilitation of a control
for products to be pﬁysically distributed and a control
for line structurization. ‘

15 A processing line, an assembly line or the
like in the building of a factory includeé.a multi-
plicity of objects including products to be flown along
the line, various equipments for processing or assembl-
ing the products, and workers for handling the vafious

20 equipments. Conventionally, the products flown along

the line as well as containers and.équipmenﬁs for

carrying. the products are_Pos%t;gnagly recognized so
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A procesging line, an assenbly line or the like in the building of a
factory includes a multi- plicity of objects including products to be flo
along the line, various equipnents for processing or assenbl- ing the .
products, and workers for handling the various equi pnents. Conventionally,

the products flown along the line as wel | -a€ contai ners and equi pnents for

carrying the products are positionally recognized so that they are
controlled. For exanpl e, Begeyeialy tywsgussognition of position of

each of moving bodies such as the products, the carrying
containers and the carrying equipments (in particular,
unmanned carrier cars) in the line is made by a method

5 for an unmanned carrier car as an exaﬁﬁle in which the
position thereof is recognized by using a floor
reflecting tape, light, electric waves or the like and
disposing a sensor at a fixed position to detect the
passage of the carrier car and a method for a product, a

10 pallet, a parts box or the like in which the position
thereof is recognized by using a bar code, an IC card 6r
the like and disposing a sensor at a fixed position to
detect the passage of fhe object of interest. However,
the fact for various equipments or devices such as

15 assembling machines, processing machines or robots
disposed at fixed positions and workers is that the
position thereof is subjected to no recognition and
hence no control. Thig results from the reason that
those equipments are stationary though a parts of them

20 (for example, robots) may be displaced and they have a
low necessity of positional recognition, the reason that
an increase/decrease in number and a positional movement
are irregular as in the case of workers and the reasonl
that the quantity of those equipmeﬁés is large.

25 . .
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g, In the above-mentioned prior art, since the

recognition of positions of various moving bodies such
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- Injbeneral, the recognition of position of each of noving bodies such as

thg products, the carrying containers and the carrying equipnents (in

pafticular, unmanned carrier cars) in the line is made by a nethod for an

u nned carrier car as an exanple in which the position thereof is

chognﬂzed by using a floor reflecting't%pé, light, electric waves or the

| iFke and di sposing a sensor at a fixed position to detect.the passage of

} E carrkﬁr ﬁarPQQQU@tﬁe¥ﬁbHeFoPPanWBHﬁea? yhich| gre glgﬁFFEngo§°6r t he
ein ich the positjion thereof |s yecognized,by usjing_ a,par code, an IC
rd or the thﬁer%ﬁﬂeﬁFéﬁﬁs?Héeﬁg§ehgoﬁeaFgﬁkf?géﬁxpogb??gnlgogdetect t he
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systematically perform the recognition of positions of

e

e,

5 all of moving bodies, production equipments and the like
D ' on a floor.

In the existing line structurization, on the
other hand, a small change in layout of a line is
unavoidable in order to make it possible to cope with

10 many-kind and small-quantity production and the change
is required at a considerably high frequency. In order
to satisfy this requirement, the recognition of
positions of various equipments disposed at fixed
positions and workers becomes necessary in addition to

15 the recognition of positions of various moving bodies
such as products and hence the positional récognition
and control of all objeéts on a floor constructing the
line becomes necessary. However, the prior art involves
a problem that even in the case where the positional

20 recognition and control of all objects on the floor is
made, a change in layout of equipments or the like
within the floor, if any, should be followed for a
highly precise control by newly performing a positional
recognition gor each change. Also;.the prior art has

25 proposed no system which systematically makes the
positional recognition and control of all objects on the

floor.
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assenbl i-ng machi nes, processing nmachi nes or robots di sposed at fixed -5
positions-and workers is that the position thereof is subjected to no 2
recognition and hence no control. This results fromthe reason that tho
equi pnents.-are stationary though a parts of them (for exanple, robots) n
be di spl aced and they have a IOM/necessity’oﬁ positional recognition, th
reason that an increase/decrease in nunber and a positional novenent are %

irregular as in the case ofMOPRELS 2fd thse PrESERt LRYEDERONGTEME &7 of
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| is to provide a production control system which easily
enables the positional recégnition and control of

5 physically distributed equipments inq; processing line,
~an assembly line or the like in a factory and physical-
distribution related equipments including various fixed
devices, workers and so on while making it possible to
cope with a change in layout of the line.

10 To that end, according to a first aspect of
the present invention, there is provided a production
control system for controlling, in a factory, objects to
be controlled which include products, parts for the
products, moving bodies for carrying the products and

15 the parts, and equipments for fabricating the products,
comprising position recogniziné means for recognizing
the positions of at least the moving bodies and the
equipments, a memory for storing production plan data
for the products, and control means for comparing the

20 positions of the moving bodies and the equipments
recognized by the position recognizing means with the
prodﬁction plan data stored in the memory to transmit a
control signal for position control to the moving bodies
and the equipments on the basis of Ehe result of

25 compariso;.

It is preferable that each of the objects to

be controlled includes a worker having a receiver device
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u€ts relies upon nethods which are different for the respective
o be controlled, there is a problemthat it is troubl esone and
t to systematically performthe recognition of positions of al

production equi pnents and the like on a floor. In the

%p frequency. In order to satisfy this requirenent, the
eans. _

Further, it is preferable that transmitters
provided at a plurality of predetermined positions in
the factory for transmitting codes inherent to the
transmitters and position data representative of the
positions of the transmitters in the factory are
provided, each of the moving bodies and the equipments
receives the codes and the position data from the
transmitters, and the position recognizing means
recognizes the positions of the moving bodies and the
equipments on the basis of the codes and the position
data from the transmitters received at each of the
moving bodies and the equipments,

With such a construction, the positions of
objects to be controlled including moving bodies,
equipments and workers in a factory can be recognized
always and the objects are controlled on the basis of
the result of comparison of the recognized positions and
production plan data. Therefore, it is possible to
control the production of products always in accordance
with the production plan data. Also, the present

positions of the objects to be controlled are

recognizéd. Therefore, even for a'éhange in layout of a

-

line, the objects to be controlled can be moved to
positions after the change in layout in accordance with

the above-mentioned control signal.

_—
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posi #i ons#of various equi pnments di sposed at fixed positions and wor kel
becones necessary in addition to the recognition of positions of vari @
povi ng bodi es such as products and hence the positional recognition arf
control of all ObjECtS on a floor constructing the |ine becones necess¥i
However, ‘the prior art .involves a problemthat even in the case where ({§E
p05|t|onal recognition and control of all objects on the floor is nade, @&
change in |ayout of equi pweordiag toeal islecomdt hispeche of| §oe Dresgdf, shd
be followed for a highly precise control new y perfor a p05|t|ond_-
recogni ti on foinygakiomandhers 46 H‘-’Iﬁ?é'l}ﬁﬂ%la WP%WPOM&H’

whi ch systematically makes the positional recognition an control(y éﬂl'f
obj ects on thein a space in a factory having objects to be control

including physically distributed products and physical-
s distribution related equipments, compris;hg a plurality
of transmitters which are disposed in the space and
include transmitters respectively disposed at at least
_ three positions on a floor in the space, the floor being
applied with X, ¥ and Z coordinates beforehand, a
10 receiver, an arithmetic circuit and a transmitter
attached to each of moving bodies including products,
among the objects to be controlled, which are carried in
the factory, the receiver communicating with each of the
transmitters disposed on the floor at every preset time,
15 the arithmetic circuit sequentially determining the
position coordinate of each moving body associated with
the carriage thereof a communication between each of the
‘transmitters and the receiver, the transmitter having a
memory which is incorporated therein and has the code of
20 each moving body stored thereih, the transmitter
transmitting the code and the determined position data,
and a controller including a receiver which is capable
of receiving coordinate déta and codes of all of the
objects to bg controlled including the moving bodies
25 through the transmitter énd each of said transmitters
disposed on the floor and a transmitter which recognizes
the positions of all of the objects to be controlled by

subjecting the data received by the receiver to
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4 An object of the present

I nvention made in light of the

abov@-nmenti‘oned problens of the prior art is to provide a production

contfgol systemwhich easily enables the positional
ysically distributed equi pnents in a processing |ine,
e like in a factory and physical -di_styi_bution related equi pnents
wor kers and so on while nmaking it possible

to gope with a C é!gﬁ%ﬁébéé%“¥6 éﬁetgfiéiﬁ of coordlnates set on the

of
or
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I ncfudi ng various fixed devi ces,

floor and is capable of transmitting a control signal
for positionally controlling each moving body on the
basis of the result of recognition. »

According to a third aspect of the present
invention, fhere is provided a production control system
in a space in a factory having objects to be controlled
including physically distributed products and physical-
distribution related equipments, comprising a plurality
of transmitters which are disposed in the space and |
include transmitters respectively disposed at at least
three positions on a floor in the space, the floor being
applied with X, ¥ and Z coordinates beforehand, a
receiver and a transmitter attached to each of moving
bodies including products, among the objects to be
contrblled, which are carried in the factory, the
receiver communicating with each of the transmitters
disposéd on the floor at every preset time, the trans-
mitter storing position data and a code of each moving
body received by the receiver and outputting the stored
data, and a controller including a receiver which.is
capable of receiving coordinate data and codes of all of
the objects to be controlled including the moving bodies
through the-transmitter and each of the transmitters
disposed on the floor, an arithmetic circuit for
sequentially determining the position coordinate of each
moving body associated with the carriage thereof on the

basis of data received by the receiver, and a
Thf T

recogni tion and control
an assenbly line



To that end, according to a first aspect of the present invention, tige
provided a production control systemfor controlling a plurality of O
in,a factory, conprising: (i) atransmtting unit having a plurality @
transmtters disposed at a plurality or'ﬁ?éaeternined positions wthi

o sk bhs. Vbt FetobbEF R 6 SobEERBI A e B8Eps, |
(ot oY, (o el RSN R) B4 CELEnbR BB CEORERREPe BAFY, €652 ¢
the position 88%9e££8ﬁ&é§é9 to the origin of coordinates set on the
floor and is capable of transmitting a control signal
S for position control on the basis of the result of
recognition.

According to a fourth aspect of the present
invention, there is provided a production control system
in a space in a factory having objects to be controlled

'10 including physically distributed products and physical-
distribution related equipments, comprising a plurality
of receivers which are disposed in the space and include
receivers respectively disposed at at least three
positions on a floor in the space, the floor being

15 applied with X, Y and Z coordinates beforehand, a
transmitter attached to each of moving bodies including
products, among the objects to be controlled, which are
carried in the factory, the transmitter being capable of
always transmitting a code and position data associated

20 with carriage to each of the receivers disposed on the
floor, a transmitter which is attached to each of the
objects to be controlled other than the moving bodies
and is capable of transmitting its own code and position
data to each of the receivers dispoéed on the floor, a

25 controller inclgding an arithmetic circuit for receiving
position data and codes of all of the objects to be
controlled inclusive of the position data of each moving

body from the transmitter through each of the receivers
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1.tters of said transmtting unit, position recognizing neans for

y nmeans for storing a code inherent to said each of said plurality of
cts to be controlled, and a transmTt®er for transmtting data
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position coordinate of each moving body associated with
the carriage thereof on the basis of the received data,
and a transmitter which recognizes the position of each
moving body by subjecting the determined coordinate data
to correspondence to the origin of coordinates set on
the floor and is capaSle of transmitting a control
signal for position control on the basis of the result
of recognition, and a receiver which is attached to
each moving body and is capable of receiving the
control signal from the transmitter provided in said
controller.

The plurality of transmitters or receivers
disposed in the space may further include at least one
transmitter or receiver disposed at a position out of a
plane defined by the at least three posifions.

With the above construction, in the case of
the present invention according to the second aspect in
which a piurality of transmitters are disposed on a
floor, the transmission from the plurality of -
transmitters are made periodically at every preset time
to a receiver attached to each moving body such a
product carried in the factory. Thereby, the position
coordinate of each moving body associated with the
carriage or t;ansport thereof is sent through the
receiver to an arithmetic circuit attached to each

moving body and is subjected to sequential operation
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(rii)e a control unit including: a receiver for receiving the data j
representing’ the positions recognized of said plurality of objects and?
codes inherent to said plurality of objects transmtted fromsaid plur 23
of objects to be controlled, nenory nmeans for storing the data represenig
the positions recognized of said plurality)gf -objects, the codes inhererfi
to said plurality of objects, and production plan data for the products-i;
cal cul ati on neapgef@in¢al pykating @atacbbehihbBOoBghpHe eperheipnoduats i
accordance with the data representing the positions recogni zed of said 2
plurality of obtﬁgtaoaéobedeaahSdelﬁgnbbﬂyn&snsnpuOﬁpdrthgoughn&hbor
conparing the actual throughput

transmitter attached to the moving body to a receiver

provided in a controller disposed on thg?floor. In this
5 case, since position data and codes of various fixed

eqﬁipments, workers and so on other than the moving
bodies as well as the data of the moving bodies are
inputted to the receiver provided in the controller
through the plurality of transmitters disposed on the

10 floor, the position data and codes of all of objects to
be controlled are inputted. The inputted data is
subjected to correspondence to the origin of coordinates
set on the floor beforehand so that the positions of all
of the objects to be controlled are recognized in

15 accordance with the correspondence. On the basis of the
recognized position data, a control signal for position
control is outputted from the transmitter provided in
the controller to the receiver attached to each moving
body so that the carriage of the moving body is

20 contrélled to maintain a desired condition.

On the other hand, for a change in layout
including the kinds of equipments associated with the
carriage of different products and the positions of
installation, position data and codes of various

25 equipments, workers and so on, which are made the object
of control after the change in layout, are inputted from
the plurality of transmitters disposed on the floor to

the receiver provided in the controller through the
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he control

esproducts wth the production plan data for the products to obtain a G
st of* conparison, control neans for outputting a control signal L
aid plurality of objects to be controlled in accordance with the result of
onparison fromsaid conparing neans, and a transmitter for transmtting
signal fromsaid control _nggns to said plurality of objects to
be controlled; and (iv) a fixed receliver for correction, disposed at a

communication between the receiver attached to each

equipment or theilike and the plurality of transmitters
disposed on the floor and so on to subject the inputted
data to correspondence to the origin of cqordinates set

on the floor. The position of each equipment or the

like is newly recognized by this correspondence, thereby

making it possible to easily cope with the change in
layout. And, the carriage of each moving bodies can be
maintained and controlled at a desired condition, as

before the change in layout.

In the case of the present invention according

to the third aspect in which a plurality of transmitters

are disposed on a floor, the transmission from the

plurality of transmitters are made periodically at every

preset time to a receiver attached to each moving body,
in a manner similar to that mentioned above. Thereby,
the position data and code of each moving body
associated with the carriage are received through a
transmitter attached to the moving body to a receiver
provided in a controller. In this case too, as in the
inyention according to the second aspect, the position
data and codes of all of objects to be controlled are
inputted to the receiver through the transmitter
attached to each moving body and the plurality of
transmitters disposed on the floor and the position

coordinate of each moving body associated with the

carriage thereof. is sequentially operated or determined

by an arithmetic circuit provided in a controller. The
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predet erim ned position within the factory, including neans for cal cu
the ditstante to each of said transmtters of said transmtting unit ir
accordance with the codes inherent to said transmtters of said
transmtting unit and the position data of said transmtters of said 9
transmtting unit transntted therefronrsd2that the position of each of}
said transmtters of said transmtting unit can be corrected. It is }
pref erabl e t hgiosddviowfdate objakl sof othve ebieebs| bd bacreabsobledr ker

havi ng a receiver device 7
inclusive of the position data of the moving bodies

obtained by the operation is subjected to correspondence
to the origin of coordinates set on the floor beforehand
5 so that the positions of all of the obj;;ts to be
controlled are recognized in accordance with the
correspondence. On the basis of the recognized position
data, a control .signal for position control is outputted
from a transmitter provided in the controller to the
10 receiver attached to each moving body so thét the
carriage of the moving body is controlled to maintain a
desired condition.
An operation similar to that in the invention
according to the second aspect is performed for a change
15 in layout. )
In the invention according to the fourth
aspect in which a plurality of receivers are disposed on
a floor, position data from a transmitter attached to
each moving body such as a product carried in a factory
20 and position data from a transmitter attached to an
object to be controlled other than the moving body are
transmitted to the plurality of receivers disposed on
the floor. The transmitter attached to each moving body
makes the tgansmission always and the transmitter
25 attached to an object to be controlled other than the
moving body makes the transmission, as required.
Thereby, position data of each moving dey associated

with the carriage thereof and position data of an object
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eq [pnents recei ves the codes and the p
an@l the position recogni zing neans reco
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cfiui pnent s.

romthe control
hat transmtters provided at a plurality d‘inslsﬁééd@sﬁéém <

neans.

ions in the factory for transmtting codes. i nhere

| i
Fsmtters in the factory are provided, each of the rém,ﬂw Bﬂl} nd the

smtters and position data representative of the p

eadh é nmoving
by each receiver disposed on the floor. The received

data is inputted from each receiver to an arithmetic
circuit provided in a controller. On th;’basis of the
inputted data, the arithmetic circuit sequentially
determines the.position coordinate of each moving body
associated with the carriage thereof and determines the
position coordinate of the object other than the moving
body. - The determined coordinate data is subjected to
correspondence to the'origin of coordinates set on the
floor beforehand so that the positions of all of objects
to be controlled are recognized in accordance with the
correspondence. On the basis of the recognized position
data, a control signal for position control is outputted
from the transmitter provided in the controller to the
receiver attached to each moving body so that the
carriage of the moving body is controlled so that it is
maintained at a desired condition.

For the change in layout, position data and
codes of various equipments, workers and so on, which
are made the object of control after the change in
layout, are inputted from the plurality of receivers
disposed on the floor to the arithmetic circuit provided

in the controller through the communication between the

" plurality of receivers and the transmitters attached to

the various equipments and so on to subject the inputted
data to correspondence to the origin of coordinates set

on the floor. The positions of the various equipments

jtion data.-fromthe transmtters,
zes the positions of the noving



Wth:such#a construction, the positions of objects to be controlled
i'ncl udihg novi ng bodi es, equi pnents and workers in a factory can be E
recogni zed al ways and t he objects arée controlled on the basis of the resis
of conparison of the recognized positions agg production plan data. 1
Therefore, it is possible to control the pr uction of products always i

accordance with t roducti on n dat a. th resent S of'g?
the objects to b"‘é‘%c (Y 1 2F eﬁ%wf c’f)%ﬁ‘l?%'éjdze h@eﬁb Ve x§<§!éﬁ(g)g‘hange'
in | ayout of a line, .the b ts, t t z, osi ti on%
afteryt he changdhSFaBy, Jif iﬁ&a%%oé)d%nlctgfgm %‘ﬁ %ﬁ%‘g’gov -errg%?gnée gontrol 2

si gnal . change in layout. And, the carriage of each moving body

can be maintained and controlled at a desired condition,
5 as before the change in layout. e
Since the coordinate positions of the the

plurality of transmitters disposed on the floor in the
inventions according to the second and third aspects
become the bases for operation of the position data of

10 objects to be controlled, there is the case where the
correction of the positions are required at the time of
a change in iayout of a line or the like. Therefore, at
least one fixed receiver for correction is provided at a
known coordinate position on the floor and it is

15 possible to operate or determine a distance between the
fixed receiver for correction and each transmitter
through the communication therebetween so that the
coordinate positions of the plurality of transmitters

can be corrected arbitrarily in accordance with the

20 determined values.

The correction of the coordinate positions of
the plurality of receivers disposed on the floor in the
invention according to the fourth aspect is similar to
the case of the inventions according to the second and

25 third aspec;é but additionally requires the communica-—

tion between the plurality of receivers and the fixed

transmitter for correction provided at a known

coordinate position on the floor.
' . This Sheet Has Been Rerlaced
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8 AC 0 a second aspect of the present invention, there is provided
‘a prguction control systemin a space in a factory having objects to be
conty@®l | €éd i ncl udi ng physically distributed products and physical -

dis

‘W bution related equi pnents, conprising a plurality of transmtters
¢ are. disposed in the space and inclﬁdg5t7ansnitters respectively
jgpsed at at |east three positions on a floor in the space, the floor
g applied wint lkhe drasi@ds:coor di nat es beforehand, a receiver, an

hnmetic circuit and a_transmitter t ached h of : ;
udi ng product s Figs. 1A and 9 a5 plta% Al showind? 2godi es

example of an equipment arrangement in a processing line
in the building of a facﬁory in a first embodiment of

&

5 the present invention;

Fig. 2 is a perspective view of Figs. 1A and
1B;

Fig. 3 is a diagram for explaining a method
for recognizing the posifion of a moving body such as a

10 product;

Fig. 4A is a diagram showing an example of the
construction of a controller in a second embodiment of
the present invention;

Fig. 4B is a diagram showing an example of the

15 construction of an object to be controlled in the second
embodiment;

Fig. 5 shows an example of the codes of
objects to be controlled and phase data from reference
positions in a floor which are stored in the controller;

20 Fig. 6 is an example of a flow chart showing a
control of the flow of products performed by the
controller;

Fig. 7 shows an-example of production plan
data storgg in the controller;

25 Fig. 8 shows an example of a work instruction

outputted from the controller to an object to be

controlled;
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anDng the objects to be controlled whi ch are carrled in the factor}y
-recelver communi cating with each of the transmtters di sposed on the}
at every preset tine, the arithnetic circuit sequentially determ ning
position coordi nate of each noving body associated with the carriage -
thereof a conmunication between each oflédhe transmtters and the receg
~the transmitter having a nenory which is incorporated therein and hasijihe
code of each noving bddg.stDrsdpwshereiexanpie ofansrikeredayoarts data ng Hl
code and the determined position data, and a controller including a %
recei ver whisgionied dapddie asmtnaddieriing coordi nate data and codes of al$l
the objects to be controlled including the noving bodies through the 3
transmtter and each dH%aild tifalsfloMechart for explaining an

example of an operation in which an instyuction is made

5 from the controller to a worker;
. Fig. 11 is a flow chart showing an example of
a control of an equipment by'the controller;
Figs. 122 and 12B are plan views showing an
example of.an equipment arrangement in a processing line
10 in the building of a factory in a third embodiment of
the present invention;
Fig. 13 is a plan view showing an example of
an equipment arrangement in a processing line for
'explainiﬁg'recognition and control in three dimensions
15 in the present invention; and
Fig. 14 is a cross section of Fig. 13 taken

along line XIV-XIV.

A first embodiment of the present invention
20 will be explained in reference to Figs. 1A, 1B, 2 and 3.
- Figs. 1A and 1B are plan views showing an example of an

-equipment arrangement in a processing line in the

building of a factory. More particularly, Fig. 1A is.a

plan view of tﬂ; first floor and Fig. 1B is a plan view
25. ef the ground floor. Fig. 2 is a perspective view of

:Figs. 1A and 1B, and Fig. 3 is a diagram for explaining

a method for recognizing the position of a moving body.
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eds on the floor and a transm tter which recognizes the positions of
- the :objects to be controlled by subjecting the data received by the
recegver to correspondence to the origin of coordinates set on the floor

s capable of transmtting a control sbgp@j for positionally

contfrol I i ng each noving body on the basis the result of recognition.

e o "%y 2ot Bk eaR” Ll YEPLL et ikgb], By oo 2
cotrol led incl ydi,BgeBN¥AECEbUNE F1bbRUERI tREOBHEEE1 A8 RS EaRory
which has a limited space partitioned off from the wall
and the ceiling and numeral 2 denotes the first floor
5 therein which has a similar space. Théyfloors 1 and 2
!~ are applied or set with XY coordinates. On the floors 1
. and 2 are arranged moving bodies such as products which
are objects to be controlled and are flown along a line,
robots which handle the products and fixed bodies which
10 are equipments such as production equipments for
processing or aésembling. Numeral 3 denotes a product
flown by an unmanned carrier car along a line of the
floor 1 in a direction indicated by arrow in Fig. 1B,
and numeral 4 dehbtes a product flown by a belt conveyor
15 or the like along a line of the floor 2 in a direction
| indicated by arrow in Fig. lA. Usually, a multiplicity
of products 3 and 4 are carried together with their
containers or pallets.
| Numeral 5 denotes transmitters disposed at
20 three positions on the periphery of each of the floors 1
and 2 (preferably at least three positions) in order to
determine the coqrdinate of an object to be controlled.
The transmitter 5 transmits its own position coordinate
and identification code which are inputted beforehand.
25 Numeral 6 deﬁotés a receiver (not shown) which is
attached to each product 3 or 4 to communicate with each
transmitter 5, for example, at each preset time.

Numeral 7 denotes an arithmetic circuit (not shown) for
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"'defFTBution rel ated equi pnents, conprising a plurality of transmtt e 5?
mhlch are disposed in the space and include transmtters respectively s
"di.sposed at at |east three positions on_a.fd gor in the space, the fl oo
bei ng app|led with X, Y and Z coordi nat es "'bef orehand, a receiver and a%
transmtter ng..b dicfg RoRd4Gls anongg
objects to be %gﬁpggfﬁgéigwﬁp %ag?ébcgfr?ggg?ﬁlgghafgc?op the recelve\=
3

comuni cati ng whbRagaaReObst eschr geaahbtte@soél %p8§§€cQEtEaewf1|tﬁo'£h%t evell
preset tine, the trans- mtter ring position data and a code of each

novi ng body re@StYQQgEythEerEC@hVQheaBQsQEt Bt thegpbBe t3bar ed»odamat@nd
controller including a receiver which is capable of receiving coordinate %

data and codesaffi abBeofrom each transmitter 5 through a communication

5 of the receiver 6 with the transmitter 5. The
arithmetic circuit 7 is attached to each product 3 or 4.
Numeral 8 denotes a transmitter (not shown) which is
attached to each product 3 or 4. The transmitter 8
includes therein a memory (not shown) in which an

10 identification code of the product 3 or 4 is stored.
The transmitter 8 is capable of transmitting the
identification code stored in the memory and the
position data determined by the arithmetic circuit 7.
Though the receiver 6, the arithﬁetic circuit 7 and the

15 transmitter 8 are attached to each product, they may be
provided in a container or a pallet on which the product
is placed.

Numeral 9 denotes a controller disposed on

each of the floors 1 and 2, and numeral 10 denotes a

20 receiver provided in the controller 9. The receiver 10
is capable of receiving the coordinate data and code of
each product 3 or 4 through the transmitter 8 and is
also capable of receiving the coordinate data and code
of each of various equipments l§ as objects to be

25 controlled, wh;ch are arranged on the line, through a
transmitter (not shown) attached to the equipment 16 and
having a memory incorporated therein. Numeral 11

denotes a transmitter provided in the controller 9. The

//

as Been RTlaced

\ A



and each of the transn1tters dlsposed'on the roor

retic circuit for sequentially determning theTm@mwa&meen
Fnovi ng body associated with the carriage thereof of data
ved by the receiver,. and a - 10 - transnitter zes the

fFtion of each noving body by subj eetLAg-t he detern1ne coordlnate dat a

tofcorrespondence to the origin of coordinates set on the floor and is

10

15

20

25

cgpabl e of t¢pawemittey hlcbatcapablgnaf recognizing the positions

of all objects to be controlled inclusive of the
products 3 or 4 by subjecting data received by the
receiver 10 to correspondence to the ofisin of the
coordinates which are set on the floor 1 or 2 beforehand
and is capable of transmitting a control signal for

positional control of each product 3 or 4 to the

'receiver 6 on the basis of the result of recognition.

Numeral 12 denotes a fixed receiver for
correction disposed at at least one predetermined
position on each of the floors 1 and 2. The receiver 12
is capable of correcting the position of each trans-—
mitter 5 arbitrarily by determining a distance to the
transmitter 5 on the basis of a communication with ‘the
transmitter 5. Numeral 13 denotes a plurality of
workers arranged for the respectivé process steps,
numeral 14 an elevator and numeral 15 a conveyor.

The operation of the above construction will
now be explained.

Before the line operates, each object to Se
controlled, which includes the product 3 or 4, transmits
ﬁo the receiver 10 of the controller 9 its own code and
coordinate position which are stored beforehand in the
memory included in that object. The dimensions of the
floors 1 and 2 are respectively inputted to the
controllers 9 to determine a reference coordinate (for
example, center coordinate value) of each floor and this

reference coordinate position is set as the origin of




for position control on the basis of the result of recognition. Accordir§
t°0 a fourth aspect of the present invention, there is provided a product$
control systemin a space in a factory having .objects to be controlled §
i ncludi ng physically distributed products,gnd physical- distribution .
rel ated equi pments, conprising a plurality of receivers which are di sposelg

in th | | Lvel | d thre
posi 1 ons.on & yiPhtEe | BECLUE ErpREPETEL IS T, RASRDBFIEAE FIROEESY and 3
coordi nates b zmefaﬁtffnéiﬁnag}}iasa,a}:—&acéﬁgm pefeaab 8beppVingmpogibes

i ncluding products, anmong the objects to be controlled, which are carried |
in the factoryndtheché afpodtt 85 8BpNJegadabset offith coordinates.

After the start of-the operation of the line,

5 the product 3 or 4 becomes a main objeg; to be
recognized and controlled. When the transmission from
each transmitter 5~is made periodically at every preset
time to the receiver 6 attached to the product 3 or 4,
the position coordinate of the product 3 or 4 associated

10 with the carfiage or transport thereof is sent through
the receiver 6 to the arithmetic circuit 7 for
sequential operation therein. Position data obtained by
the operation and the code of the product 3 or 4 is
inputted through the transmitter 8 to the receiver 10

15 provided in the controller 9. The inputted data is
subjected to correspondence to the origin of coordinates
on the floor 1 or 2 so that the position of the product
3 or 4 is recognized in accordance with the corre-
spondence. On the basis of the recognized position

20 data, a control signal for position control is outputted
from the transmitter 1l to the receiver 6 attached to
the product 3 or 4 so that the carriage of the product 3
or 4 is controlled to maintain a desired condition, for
example, in such a manner that the position of the

25 product is corrected in the case where it is deviated’
from a predetermined position.

Since each product 3 or 4 is always placed at

~a condition monitored by the transmitters 5, the control
et Has Been Re‘laced
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nsmtting a code and position data associated with carriage 1o
of "t he receivers disposed on the floor, a transm ty,gkpdV¥ids BednReplaced
atfached to each of the objects to be controlled other t t :
bodi es and is capable of transmtting its own code and pHm‘MmungH
each of the receivers disposed on the flogs, _a controlle

arithnmetic circuit for receiving position data and codes of all of the

obj ccts €0 b genioal e, BeLUSEVENE! pkHR,R05S penedboygiacagheRaY: ng, body

fromthe transmt _ each o e recelvers di sposed on the floor
to sequential | y,6gh@5FiBR bBethe order quantity of parts for assembly,

(0]

i _the ordering time thereof and so on become easily
possible with a far higher precision as-qgmpared with
5 those in the conventional system based.on only the
’ number of delivery from the rack of a warehouse. The
details of the construction of the moving body 3 or 4
and the controller 9 will be explained later on.
Next, a method for recognizing the position of
10 a moving body such as the product 3 or 4 will be
explained in reference to Fig. 3.
Now assume that the positions of the
 transmitters 5 disposed at three reference positions in
the XY plane on the floor 1 or 2 are A, B and C and the
15 position of a moving body is P. The coordinates of A, B
and C are defined as A(-a, b), B(-a, -b) and C(a, -b).
When electric waves are sent from the points A, B and.C
toward the point P, the arithmetic circuit 7 attached to
the moving body determines the distances from the point
20 P to the points A, B and C in accordance with the

following equations (1) to (3):

PA = |(x + a)2 + (y - b)2 cee (1)
FE=‘J(x+a)2 + (y + b)2 ce. (2)
E=J(x-a)2 ¥ (y + b)2 . eee (3)

A curve when a difference between the

distances PA and PB obtained by the above equations (or



pQsiti gn coordi nate of ‘each noving body associated with the carriage
t hereof on the basis of the received data, and a transmitter which :
recogni zes the position of each noving body by subjecting the determ ned %
coordi nate data to correspondence to the origin of coordinates set on the#
floor and is capable of transmtting a contjgol signal for position contr
on the basis of the result of recognition, and a receiver which is attac
to each novi ngabad¥ ralRénice G PNaBeOlof QBRI MG WMl corignde f raym t i
transmtter provided in said controller. The plurality of transmtters or
receivers di sppepéeisented biyaehen®ollowiing dqultith at4) eafd i¥@ine 1
transmtter or receiver disposed at a position out of a
shown by dotted line in Fig. 3. Namely, the egquation

(Line 1) when PA - PB = constant, i

(x+a)2 _y2
V] B2

= 1 (¢, B: constant). ... (4)

5 Similarly, a cufve when a difference between
the distances PB and PC is constant, is-repfesented by
the following equation (5) and is Line 2 shown by

chained line in Fig. 3. Namely, the equation (Line 2)

when EE - PC = constant,

x2 +b)2 ' .
- {x#h) =1 (Y, d: constant). ... (5)
Y )
10 The coordinate of the point P can be obtained

by determining the coordinate of the intersection of the
curves represented by the equations (4) and (5). In the
present invention, it is possible to measure at the
point P to 1/10 phase of the wave length when using
15 electromagnetic wave of 1 GHz. In this case, the

precision of measurement is about 3 cm, the precision of
measurementepan'be further improved; if the electro-
magnetic wave with a higher frequency is used, if the
precision of measurement of the phase is improved, if

20 1o0cal coordinates are used, or if positional recognition

by a laser beam is made, or the like.

-
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ove constr

ase of the present invention according to the Second aspect—iir
h a plurality of transmitters are disposed on ‘a fiiQsket Hhd¥eed RARSQ SSi ON -
the plurality of transmtters are nade peri odi cal eset
to a'receiver attached to each noving body such %Ml’ﬂlmﬂﬂ%ﬁ[ ed in
factory. Thereby, the position coordi2fte of each

Isociated with the carriage or transport thereof is sent through the

cei ver to apaatist foet assemblyi.t dint ddiecdcase edcl@muvifary impdprodudts

bj ected to sequential operation . _
inferiority information is stored into a memory of a

I on,

transmitter 8 attached to the product, thereby making it
possible to surely prevent the inferior Product from
5 entering a group of good products. Thus, it becomes
‘ possible to immediately cope with various situations on
the line of each product.
On the other hand, for a change in layout
including the kinds of equipments associated with the
10 carriage of different products and the positions of
installation, position data and codes of various
equipments 16, workers 13 and so .on, which are made the
object of control after the chénge in layout, are
inputted from the transmitters 5 disposed on the floor 1
15 or 2 to the recei#er 10 of the controller 9 through the
communication petween the transmitters and receivers
attached to the various equipments 16 and so on to
subject the inputted data to correspondence to the
origin of coordinates on the floor 1 or 2. This
20 correspondence to the origin can be taken easily and
simply and the positions of the various equipments 16
and so on after the change in layout are newly
recognized by the correspondence, thereby making it
possible to easily cope with the change in layout. And,
25 the carriage of individual moving bodies including the
produéts 3 or 4 can be maintained and controlled at a

desired condition, as before the change in layout.



12 therein. Position data obtained by the operation and the code of eachd
nDV|ng body Is inputted through the transmtter attached to the noving b&
to a receiver provided in a controller disposed on the floor. In this cad$
since position data and codes of various fl?id equi pnents, workers and sof
on other than the noving bodies as well e data of the aning bodi es #
are inputted to the recei prqvi ded

Y& ontroII -3
plurality of transmtters &F%o?e(?e&?né:gm (Sf"m ent, @ p05|et |po a and 3
o acred to corRYeRtiDa Qi1 A by W i ril uoamgrfaeciéi,ata E

subj ected to cofrespondence rrgin o ordi nate
Fig.-2 and Flgs. 4 to 11. The construction of the

r thr the

second embodiment is similar to that of the first
5 embodiment but is different therefrom ;; that all the
arithmetic circuits 7 attached to moving bodies such as
. the prbducts 3 or 4 in the first embodiment are there-
instead provided in the controller 9.
In the present embodiment, the transmission
10 from each transmitter 5 is made periodically at every

preset time to a receiver 6 attached to each moving body

. such as a product 3 or 4 in a manner similar to that in

‘the first embodiment. Thereby, the position data and
_ céde of the product 3 or 4 or the like associated with
15 tﬁé carriage are received through a transmitter 8 to a
receiver 10 provided in a controller 9. The receiver 10
is inputted with the position data and codes of all
objects to be controlled, as in the first embodiment,
and the position coordinatelof each product 3 or 4 or
20 the like associated with the carriage thereof is
sequentially operated or determined by an arithmetic
circuit 7 provided in the controller 9. The position
data of all of the objects to be controlled inclusive of
the position data of each product 3 or 4 obtained by the
 25 operation is#subjected to correspondence to the origin
- of coordinates set beforehand on the floor 1 or 2 so
that the positions of all of the objects to be

controlled are recognized in accordance with the

Thls “heet Has Been Replace
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.on the floor beforehand so that the positions of all of the objects to
comtrol led are recogni zed in accordance with the correspondence. On the
sis of the recogni zed position data, a control signal for position
ontrol is outputted fronlthe'transnitter;ﬁgovided in the controller to the
riecei ver attached to each noving body so t

t” the carriage of the noving

body is controlled to nmaintain a de ir%p condition. On the other hand, for

a change in | a§8GEeFROPEEPRE -t nOKAEs
carriage of di

G518qREpiEft £ 50981250 BORER OPhe

f d th i ti, fi | l.ati iti
giig and codeséﬁgggg%igégggééfﬁﬁgﬁPé,%W%?%é%égg%80§8h§%? %Ehagpg&ggbélfﬂe
ct of contpol after the;ehanas i B Laxauk 3" Enk"RELEED10E2™ to

10

15

20

25

the receiver 6 attached to each product 3 or 4 or the
like so that-the carriage of the producé‘B or 4 or the
like is controlled to maintain a desired condition.
Next, a method for controlling the product 3
or 4 in the present embodiment will be explained in
reference to Figs. 4A and 4B and Figs. 5 to 11l. Fig. 4A
is.a diagram showing an example of the construction of
the controller in the present embodiment, Fig. 4B is a
diagram showing an example of the construction of an
object to be controlled in the present embodiment, Fig.
5 shows an example of the codes of objects to be
controlled and phase data from reference positions in a
floor which are stored in the controller, Fig. 6 is an
example of a flow chart showing a contfol of the flow of
products performed by the controller, Fig. 7 shows an
example of production plan data stored in the
controller, Fig. 8 shows an example of a work instruc—.
tion outputted from the controller to an object to be
controlled, Fig. 9 shows an example of worker layout
data stored in the controller, F}g. 10 is a floQ chart
for explaining an exémple of an operation in which an
instruction i; made from the controller to a worker, and
Fig. 11 is a flow chart showing an example of a control
\
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Jy-0f transmitters disposed on the floor to the receiver 4
“the controller through the 13 communi cati on between the 3
attached to each equi pnment or the like and the plurality of ,
‘transmtters disposed on the floor and soppn.to subject the inputted datiy
to correﬁpondence to the origin of coordinates set on the floor. The
posi‘tion of each equi pment or ﬁ;ﬁe%é KA 9§ R(IMpe 1RARFYIAH ast B S
correspondence, thereby possible to easily cope with the chang
in layout. And tl %,Cﬁ,ﬁ@qeeéé;mcm and g thedises ttRr 185 as shown in

Fig. 4B. As in the first embodiment, the code of the

object to be controlled is beforehand inputted to the
5 memory 31 through an input terminal BéVof an input

device 33. Phase data and codes of the reference
positions inputted through the receiver 6 are also
stored in the memory 31. Those data are read and are
then sent to the controller 9 through the transmitter 8.

10 : On the other hand, the controller 9 includes a
receiver 10, a transmitter 11, a CPU (or central
processing unit) 100, an arithmetic circuit 7, an
input/output (I/0) board {or I/0 circuit) 101 and a

memory device 102, as shown in Fig. 4A. The memory

15 device 102 has production plan data 103 and layout data
108 which are stored, for example, by a manager from an
input device 35 through the I/0 circuit 101 and a bus
37, for example, at the time of commencement of daily
work or at the time of change in layout.

20 | . The production plan data 103 is composed of
data including kind (or type) 210, throughput 212,
process 213, target througﬁput 214 and sc.on, as an
example is shown in Pig. 7. The kind data 210 is, for
example, data representing the kind of a product (by a

25 code in Fig. 7} The throughput data 212 is data
representing a target (or scheduled) throughput and an

actual throughput of products of the same kind in a

fixed period of time, for example, until the present

-
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pPal ned and controlled at a desired condition, as before the change in
fout. In the case of the present invention according to the third aspect
" which a plurality.of transmtters are disposed on a floor, the

ansm ssion fromthe plurality of transnmtters are made periodically at
ery preset tinme to a receiver attached 2% each novi ng body, in a manner
I m-lar to that nentioned above. Thereby, the position data and cqode of

ach noving body associEP@dcﬂﬁﬁthﬂeiéaﬁPﬂaﬁéeQreréc§ﬁ@@dFPWP86gﬁ°§

cantrol ler. | AdhA TELETa0Gs, PEERE S PO FO Ko OBRA i Lo the second

jpeCt’ the positian dat 3;and Gades (P02 0¥, P875C0E th e @Yty higd are
the hexadecimal notation transmitted from three points
5 A, Band C on a floor. -

‘ A method for management and control of those
déta in the controller 9 will be explained using Fig. 6.
Data transmitted from objects to be controlled or
products 3 or 4 include code and phase data shown in

10 Fig. 5. These data are reéeived by the receiver 10
(step 121) and the positions are thereafter operated or
determined and recognized in accordance with the method
explained in conjunction with Fig. 3 (step 122). The
recognized position data is managed as layout data 108.

15 Fig. 9 shows an example of worker layout data. Equip-
ments are also managed in a similar manner. On the
other hand, position data.of products is stored in the
memory 102. The position data 203 of products among the
recognized position data is compared with production

20 plan data 103 in the memory device 102, in particular,
data of throughput 212, process 213 and target throdgh-
put 214 (step 122) for comparison with the scheduled
values (step 123). The comparison is made in such a
manner that the position data 203 of the corresponding

25 product is c;mpared with.the coordinate of a start
portion of each process step to judge whether or not the

product has reached the step and an instant when the

product reaches is compared with the corresponding

—_
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’_ipputted to the receiver through the transmtter attached to each noving

: body- and the plurality of transmtters disposed on the floor and the
zposition coordi nate of each novi ng body associated with the carri age
thereof is sequentially operated or determ @ by an arithnetic circuit

provided in a controller. The 14 positiordata of all of the objects to
be controlled |ncI SIAY f .th sitign data qf th nDV|n obt,ai ned
by the operation SE éﬁ@ cﬁgﬁ%ﬁﬂgtor é?b&ﬁﬁ%ﬁ’@'t& R& d %en the

coordi nates set

10

15

20

25

EBrQQEPoBQQngir QQQQHQeaches a start portlon of the

corresponding step (for example, step A) is before the -
scheduled instant 8:40, the judgement of the product
flow as being earlier than the scheéﬁle is made so that
the entry of a predetermined symbol, for example, O is
made in an actual column 217 indicating the progress
condition of the product in the step A (step 123). 1If
the instant of interest is after the scheduled instant,
the judgement of the product flow as being later than
the schedule is made so that the entry of a symbol X is
made in the actual column 217 (step 123). Accordingly,
the example shown in Fig. 7 shows that the product flow
is earlier than the schedule in the case of the steps A
and B and is later than the schedule in the case of the
step C.

In a step in which the flow is earlier than
the schedule, instruction data for suppressing the input
of products to this step is given to workers and/or
equipments through the transmitter 11 on the basis of
the above result (step 125).

The instruction data includes data represent-
ing an identification code of a receiver of the
instruction data and the‘conteqts of instruction, as
shown in fig. 8. The data is represented by, for
example, a series of numerals in the hexadecimal
notation. The instruction data may further include

position data of the receiver. The identification code

Qheo:t Has Been Reﬁaced
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A the positions of all of the objects to be controlled are recogni zed
Faccordance with the correspondence. On the basis of the recognized
sition data, a control signal for position control i.s outputted froma
ansmitter provided in the controller to the receiver attached to each
ving body so that the carriage of the-m3ul rg body is controlled to
intain a desired condition. An operation simlar to that in the invention
ccordi ng to thersposihtiespdatai)sipertadnEdomotha tamayt Aataagbotn fin t he
nvention according to the fourth aspect in which a plurality of receivers

are di'sposed oRig.fBeorVapdousi énsiauatipandatarmagnbet stosedadénetiheo

10

15

20

25

memory device 102 beforehand so that one data is
selectively read therefrom. Thereby, gge instruction
data is received by a worker or an equipment correspond-
ing to the read code. For the worker, a warning or the
like may be issued in accordance with the instruction,
for example, to a mbnitor carried by the worker or a
message according to the instruction may be displayed on
the monitor. For the equipment, the input of products
to the process step is suppressed in accordance with the
instruction.

In a step in which the flow is later than the
schedule (step 127), instruction data is given to the

corresponding workers and/or equipments in order to

.input products to the corresponding step (steps 129 and

130) or instruction data is given to a superintendent of
the corresponding line to input workers and/or equip-
ments to the corresponding step.

Whether the flow of products is earlier or
later than the schedule may be judged by comparing a
scheduled value 220 and an actual value 221 of the
throughput 212 of the same kind of products at the
present point of time. 1In this case, the judgement is
made in accordance with whether the throughput bf
products at the present point of time (or the actual
value) is larger or smaller than the scheduled value.

If the actual value is larger than the scheduled value,

This Sheet-Has Been Reilaced




each‘novi-ng body such as a product carried in a fact gH @é&ﬁi Acedat a

froma transmtter attached to an object to be contr t he
nmovi ng body are transmitted to the plurality of receiv t he
floor. The transmtter attached to each noving body na ssion
always and the transmitter attached to an-olf%ct to be controlled ot her

t han the noving body nmakes the transm ssion, as required. Thereby, position

data of each movaRginetyuatieni §0EdSWPPRESEA0PaPE A€ HmEVEoPEaRT ts on

data of an objecg 15
1s issued to workers and/or equipments present in the

start portion of the line in a manner similar to that in
steps 125 and 130. If the actual value is smaller than
5 tha scheﬁuled value, the process step iacluding the late

product flow is listed up (step 128) and an operation !H
simiiar to that in steps 129 and 130 is performed. ‘
Thereby, the control of products on the floors 1 and 2
is performed.

10 Next, a method for contral of workers in the
controller 9 will be explained using Fig. 10. As

mentioned above, phase data of a worker is received by

the receiver 10 (step 131) and the position thereof is

then determined and recognized by the arithmetic circuit

15 7. The recognized position data is stored as the
present position for layout data 108 in the memory
device 102 shown in Fig. 4A and is compared with an
arrangement position in the layout data 108 (step 132).
The worker layout data is represented as the code 231,

20 the arrangement position 232 and the present position
233 of each of workers of that day, as shown in Fig. 9.
The arrangement position is a set position for that day.
Each data is_represented in the hexadecimal notation.
The worker Eode, the arrangement position data and the

25 present position data are represented by, for example,
six digits, nine digits and nine digits, respectively.
The arrangement position data 232 and the present

position data 233 are compared with each other. If both



secontrol l ed other than the noving body are reeet y each receiver
sposed on the floor. The received data is inputtEﬁgfsg&m&m&RﬁEdver to

n arithmetic circuit provided in a controller. On :
nputted data, the arithnetic circuit sequentially d ““NEB osition
oordi nate of each noving body associ ated3gith the ¢ thereof and
eterm nes the position coordinate of the object other than the noving

‘body. The det e¢ig n@st£081€i tRéesdmé é5%5§@é€§fﬁﬂné@ §PnbeEpopgence to the

origin of coordinates set on the floor beforehand so that the positions of

al | of object sexfmpre fo) rid | etbred® aecdomi zeghlith o chudtpememtn t lrg he

g'%respondence. On the basis of the recogni zed position data, a contro
nal for poshéotionttendabd aseodipferent from each other, a symbol

X is stored as the result of judgement, The results of
5 judgement are displayed on a display device 38 (see Fig.
l'i 4A). In this manner, the positions of workers are
checked (step 133). In the case where a worker is
present at a place different from the arrangement
position, data as shown in Fig. 8 is transmitted to the
10 worker to instruct the worker to return to the original
arrangement position (step 135). The instruction for
movement to a worker can be made accurately in such a
manner that the worker can see an instruction from the
controller by means of the above-mentioned monitor, a
15° pocket bell with display function or the like. Thus,
the control of workers on the floors 1 and 2 is
performed.
A method for control of equipments will now be
explained using Fig. 11. Position data of an equipment
20 is received by the receiver 10 (step 141) and the
position thereof is then determined and recognized by
the arithmetic circuit 7. The recognized position data
is stored as the present position for layout data 108 in
the memory devicé 102 shown in Fig. 4A and the layout
25 data is compared with production plan data 103 (step
142) to check the position of the equipment (step 143).
In the case where the equipment is present at a place

different from an arrangement position set in the memory



fromthe transmtter provihed—rﬁwthe.controlIer to the receiver &
.each nmovi ng body $gs $HsatHas Bren B dage of the noving body is cont

that it 'is maintai iifk¢d condition. For the change in

posi-ti on data and qﬁ S equi pnents, workers and so on,
made the object of rol after the cnaﬁée'in | ayout, are inputted
the plurality of receivers disposed_on the_floor to the arithnetic

provi ded in t®evient rBresentnPbagh fakacanduriPeat ivptpeehten daka pey

of receivers and the transmtters attached to_the various, equi pments
on to subjectgﬁﬂE ?%5ﬁ??%ﬂtd§fa598w50+?egb%nd%nb% ?Ba?ﬁﬁlﬁF?éigooi

coordinates sgt, o §0En&LRP" of T0RePLPhE' PRES 145F, Vo) ORe P BNt ST
where the flow of products is not normg}, the condition;
s of abnérma;ity is memorized (step 146). If the
conditions of abnormality occur many times, information
of a troublesome equipment is transmitted to the
superintendent of the line to instruct the super-
intendent to make a change in layout (step 148).

10 By combining the above-mentioned control
methods, it becomes possible to make the simultaneous
control of products, workers and equipments.

The change in layout may be similar to that in
. the first embodiment.

‘15 Next; a third embodiment of the present
invention, in which a plurality of receivers are
disposed on the floor 1 or 2, will be explained in
reference to Figs. 123 and 12B. Figs. 12A and 12B are
plan views showing an example of an equipment arrange-

20 ment in a processing line in the building of a factory.
More particularly, Fig. 12a is a plan view of the first
floor and Fig. 12B is a plan of the ground floor. 1In
Figs. 12A and 12B, the same components as thoée in Figs.
1A and 1B are designated by the same reference numerals

25 as those used in Figs. 1A and 1B.

| In Figs. 12A and 12B, numeral 20 denotes
receivers disposed at three positions on. the periphery

of each of the floors 1 and 2. The number of disposal




. SO on are’ nemﬁ d by the correspondence, thereby maeking it
&Sible to eaSTm e change in |ayout. And, the carriage of
ach novi ng body \ ned and controlled at a desired condition,

"as before the ch

Si nce the coordi nate positions of the the

plurality of transn1tters dlsposed 6n35h& floor in the inventions accordi ng

to the second and third aspects becone the bases for operation of the
posi tion dBPﬁlé#oﬁﬁj8§t§hﬁorS€eéSEFFo?Peas gket8ast £RhEe€adB where the

10

15

20

25

order to determine the coordinate of an object to be
éontrolled. Numeral 21 denotes a transmitter (not
shown) which is attached to each moving pgdy such as a
product 23 or 24 or the like flown along a line on the
floor 1 or 2. The transmitter 21 can always transmit a
code and its own position data associated with the
carriage thereof to each receiver 20. An object to be
controlled other than the moving body is attached with a
transmitter (not shown) which can transmit a code and
its own position data associated with the carriage
thereof to each receiver 20. Numeral 22 denotes a
transmitter (not shown) which is attached to each
product 3 or 4.

Numeral 25 denotes a controller disposed on
each of the floors 1 and 2. Numeral 26 denotes an
arithmetic circuit provided in the controller 25. The

arithmetic circuit 26 sequentially determine the

‘position coordinate of each product 23 or 24 or the like

associated with the carriage thereof on the basis of the
position coordinate and a code from the transmitter 21
and the transmitter of the object to be controlled other
than the moving body received through each receiver 20.
Numeral 27 deqptes a traﬁsmitter provided in the
controller 25. The transmitter 27 is capable of
recognizing the positions of objects to be controlled
inclusive .of the products 23 or 24 or the like by making

the correspondence of the operated coordinate data to

P e e—————— v -



correction of the positions are required at the time of a chany
of aline or the like. Therefore, at |east one fixed receiver f@&
correction is provided at a known coordifiate position on the flo@
is possible to operate or determne a di%?ance bet ween the fixed %

for correction and .each Id CUPDIEIGRI QN JLher
so that the &6 @TERE pos%tqjlség]rﬁ'lséogdlt et-‘-1h%ty g‘@t Fansni ttér y:

corrected arBeldanahd bt G Ghfb1d dr t&%rﬁ%%rtmﬂae@ \¥rites1 They

correction o e coordi nate positions of the plurality of receiversS
di sposed on thefd10¢od Hddia idheantddit raac dicagh @ridaectowst brasiecty

S|n1Iar to thecase of the inventions according to the second and
or the like to the receiver 22 on the basis of the
5 result of recognition. e
Numeral 28 denotes a fixed transmitter for
correction disposed at at least one predetermined
position on each of the floors 1 and 2. The transmitter
28 is capable of correcting the position of each

10 receiver 20 arbitrarily by operating a distance to the
receiver 20 on the basis of a communication with the
receiver 20.

The operation of the present embodiment will
now be éxplained.

15 Before the line operates, position data from
the transmitter 21 attached to each moving body such as
the product 23 or 24 or the like and position data from
the transmitter attached to an object to be controlled
other than the moving body are transmitted to the

20 receivers 21 disposed on the floor 1 or 2. The
transmitter 21 makes the transmission always and the
transmitter attached to an object to be controlled
other than the moving body makes the transmission, as
required. The setting of the origin of coordinates on

25 the floor X or 2 and the appllcatlon of coordinates to
the floor 1 or 2 with the origin taken as a reference
are made in a manner similar to that in the foregoing

embodiments.
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ird aspects but additionally requires the comunica- tion between the
lurality of receivers and the fixed transmtter for correction provided at

a known

17 In the drawings: Figs. 1A and 1B are plan views show ng an

exanpl e of an equi pnent arrangement™i#7 a processing line in the building of
a factory in a first enmbodi ment of the present invention; Fig. 2 is a
perspect ive view of P{ﬁfﬁ tm mrB’Of the Operatlon of the llne,

10

15

20

25

position data of each moving body such as the product 23
or 24 or the like associated with the carriage thereof
and position data of an object to be controlled other
than the moving body are received by each receiver 20
disposed on the floor 1 or 2. The received data is
inputted from the receiver 20 to the arithmetic circuit
26. On the basis of the inputted data, the arithmetic
circuit 26 sequentially determines the position
coordinate of each product 23 or 24 or the like
associated with the carriage thereof and determines the
position coordinate of the object other than the moving
body. The determined coordinate data is subjected to
correspondence to the origin of coordinates on the floor
lor 2 sé that the positions of all objects to be
controlled are recognized in accordance with the
correspondence. On the basis of the recognized position
data, a control signal for posit;on control is outputted
from the transmitter 27 -of the controller 25 to the
receiver 22 attached to each product 3 or 4 or the like
so that the carriage qf the moving body such as the
product 3 or 4 is controlled so that it is maintained at
a desired condition.

For a change in layout of various equipments
16 and so on, pdsition data and codes of various

equipments 16, workers 13 and so on, which are made the

" object of control after the change in layout, are

inputted from the receivers 20 disposed on the floor 1

LI
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Fig. 3.i5 a diagramfor explaining a nmethod for recognizing the position of]
a noving body such as a product; Fig. 4A is a diagram show ng an exanpl e of
the construction of a controller in a second enbodi nent of the present
invention; Fig. 4B is a diagram show ng an exanple of the construction of
an object to be controlled in the second enbgglisent; Fig. 5 shows an
exanpl e of the codes of objects to be controlled and phase data from

reference positi@yis 4 R dHPYr Whnfdt i &8l 16 dhaHO WS dsIleriZ5 6
is an exanple of a flow chart showing a control of the flow of products
performed by the through the communication between the receivers 20 and
the transmitters attached to the various equipments 16,
the workers and so on to subject the.gnputted data to
5 correspondence to the origin of coordinates on the floor
1l or 2. The positions of the various equipments 16 and
so on after the change in layout are newly recognized by
the correspondence, thereby making it possible to easily
cdpe with the change in layout. And, the carriage of
10 individual moving bodies including the products 23 or 24
or the like can be maintaiﬁed and controlled at a
desired condition, as before the change in layout.
Since the coordinate positions of the
transmitters 5 disposed on the floor 1 or 2 in the first
15 and second embodiments become the bases for operation of
the position data of objects to be controlled, there is
the case where the correction of the positions are
required at the time of a change in layout of a line or
the like. Therefore, at least one fixed receiver 12 for
20 correction is provided at a known coordinate position on
each of the floors 1 and 2 and it is possible to operate
or determine a distance between the fixed receiver 12
for correction and each transmitter 5 through the com-
munication therebetween so that the coordinate position
25 of each transmitter 5 can be corrected arbitrarily in
accordance with the determined value. In the case where
only the height of the transmitter 5 is changed, one
receiver suffices. In the case where the position of

\
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Fi.g. 7 shows an exanple of production plan data stored in the
Fig. 8 shows an exanple of a work instruction outputted from

t he ntroller to an object to be controll ed; Fig. 9 shows an exanpl e of
wor kel | ayout data stored in the controllergg Eig. 10 is a flow chart for
expl @ ni ng an exanple of an operation in which an instruction is made from

receivers are required.

The correction of the coordinate position of
each receiver 20 disposed on the floor 1 or 2 in the

5 third embodiment is similar to the case 'vf the first and

:‘ second embodiments but additionally requires the
communication between each receiver 20 and a fixed
transmitter 28 for correction provided at a known
coordinate position on each of the floors 1 and 2.

10 " The recognition and control of physical
distribution in an XY plan have béen explained in
conjunction with the foregoing embodiments. Next, the
recognition and control in three dimensions additionally
including an XZ-or YZ plane on the same floor will be

15 explained in reference to Figs. 13 and 14. Fig. 13 is a
plan view showing.an example of an equipment arrangement
in a processing line for explaining the recognition and
control in three dimensions in the present invention,
and Fig. 14 is a cross section of Fig. 13 taken along

20 line XIV-XIV. In Figs. 13 and 14, the same components
as those in Figs. 1A, 1B and 2 are designated by the
same reference numerals as. those used in Figs. 1A, 1B
and 2.

In Figs. 13 and 14, reference numeral 17

25 denotes a cénveyor arranged at a ceiling and numeral 33
denotes moving bodies including a plurality of products
which are cafried in a building by the conveyot 17 so

that they are movable in an upward/downward direction.
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Fig. 11 iss a fil ow chart show ng an exanple of a control of an equi pnent?
the controller; Figs. 12A and 12B are plan views showi ng an exanpl e of
equi pnent arrangenent in a processing line in the building of a factory
a third enbodi ment of the present invention;_ Fig. 13'is a plan view showfg
an exanpl e of an equi prent arrangenent in aabrocessing line for explaining:-

recogni tion and contrQI I n three di nensj t he, present invention;, and

Filg. 14 is a cr oSY IRV an § r\?ﬁf@ ‘F*F%esxé‘iﬁ% g/naéiqe?rgse

ebodi ment of NGy S n i NRMSTLEL 'p oS5t EX0hE] PEebdn I El8RoRRE O Fi oS
control of physically distributed equipments in a

processiné line, an assémbly line or the like in the
5 building of a factory and physical-distritution related
equipmenté including various fixed devices, workers and
set forth, and an effect that the system can easily cope
with a change in layout of the line.
Now, the aforesaid embodiment may be modified
10 such that the transmitters 5 or receivers 20 may be
disposed at least three positions in the space defined
by the X, ¥ and Z coordinates. Fyrther, the plurality
of transmitters or receivers disposed in the space may
further include at least one transmitter or receiver
15 disposed at a position out of a plane defined by the at
least three positions.
Furthermore,'thé communication among the
transmitters and the receivers may be performed by using

optical communication.

—_—
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1A and 1B are plan views show ng an exanple of an equipnent
ngerment in a processing line in the building ofafactory—ibre

icularly, Fig. 1Ais a plan view of the first fl
view of the ground floor. Fig. 2 is a perspectlﬁm“ﬂ "ﬁml 1A and

pl a

1B, jand Fi-g. 3 is a diagramfor explaini-ngda fret hod for o eacogmi zs
posjtion of a noving body. 19 In Figs. 1A and 1B, reference nuneral
den

tes the greﬁagméloor in the building of a factory which has a |Iﬁ1ted
spage_partitio fromthe wal
1. A production control system for controlling,
in a factory, objects to be controlled which include
products, parts for the products, movipg bodies for
carrying the products and the parts, and equipments for
fabricating the products, comprising:

position recognizing means for recognizing the
positions of at least said moving bodies and said
equipments; |

a memory for storing production plan data for

said products; and

control means for comparing the positions of
said moving bodies and said equipments recognized by |
said position recognizing means with said production
plan data stored in said memory to transmit a control
signai for position control to said moving bodies and
said equipments on the basis of the result of
comparison,
2. | A production control system according to Claim
1, wherein each of said objects to be controlled
includes a worker having a receiver device which
receives the control signal from said control means.
3. A production control system according to Claim
1, further gomprising transmitters provided at a
plurality of predetermined positions in the factory for
transmitting codes inherent to said transmitters and
position data representative of the positions of said

transmitters in the factory, each of said moving bodies

ThlS Sheet Has Been RT aced
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and the’ceiling and numeral 2 denotes the first fl erei n which has

simlar space. The floors 1 and 2 are applied or set “mu“iﬂ“ﬂ%m

On the floors 1 and 2 are arranged novi ng bodi es sucH'm } ch

objects to be controlled and are fl own along a line, tobobts wlich handle
p

the products and fixed bodies which are &q@Ppients such as production
equi pnents for or assenbling, Nuneral enot e roducgt flo

'SS| 3
by an unnanned‘%&f%ggf 2%?“%?%%@t% F?ﬂ%1%¥n9hEh?IBB$ei 0 aghgr88§i5h°n
i ndicated b in Fig. 1B, d | 4 d { es. A. fl b '
ol t conveyor O he TTREEat OrGE R RHECST S ad TR cersstt B of HFpabt Fbfls ™ °
ndi cat ed by anfeund & n i nd SRl | Yoo Belbht | 6E 841X v RhG HGRZeS 200 4
' and said equipments on the basis of the codes and the

position data from said transmitters r;;eived at each of
said moving bodies and éaid equipments.

4, A production control system in a space in a
factory having objects to be controlled including
physically distributgd products and physical-distri-
bution related equipmenté, comprising: |

a plurality of first transmitters respectively
disposed at at least three positions on a fléor in said
space, said floor being applied with X, Y and Z-
coordinates beforehand;

a first receiver, an arithmetic circuit and a
second transmitter attached to each of moving bodies
including products, among said objects to be controlled,
which are carried in the factory, said first receiver
communicating with each of said first transmitters
disposed on said floor at every preset time, said
arithmetic circuit sequentially determining the pbsition
coordinate of each moving body associated with the
carriage thereof a communication between each of said
first tran§mitters and said first receiver, said second
transmitter having a memory which is incofporated
therein and has the code of each moving body stored

therein, said second transmitter transmitting said code

and the determined position data; and
This Sheet Has Been Re’ilaced
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cgntainers or pallets. Numeral 5 denotes transmitters disposed at three
pesi tions ‘on the perlphery of each of the floors 1 and 2 referably at

ast three positions) in order to determne the coo(lﬁlﬂl@ﬁ"ﬂlﬂ“ﬂ'ﬁct to
be controlled. The transmitter 5 transmts its own p and
|dent|f|cat|on code which are inputted befprehand. Nuneral 6 dénotes a
receiver (not shown) which is attached to each product 3 or 4 to

cpmunicate with each !LARsHlLINED ke uRHPICsRonfATRAIGRE! whlilth

Numeral 7 denotes an arithnetic circuit (not "shown)
is capable of receiving coordinate data and codes of all

' of said objects to be controlled including said moving
bodies through said second transmitter and each of said

first transmitters disposed on said floor and a third

1!’ transmitter which recognizes the positions of all of the
| objects to be controlled by subjecting the data received
by said receiver to correspondence to the origin of
coordinates set on said floor and is capable of
transmitting a control signal for positionally
controlling each moving body on the basis of the result
of recognition.

5. A production control system according to Claim

4, further comprising a fixed receiver for correction

disposed at a predetermined coordinate position on said
-floor for determining a distance from each of said first
transmitters disposed on said floor through a communi-
cation with the first transmitter to arbitrariiy correct
the position of each of said first transmitters.
6. A production control system in a space in a
factory having objects to be controlled including
physically distributed products and physical-distribu-
tion related eqﬁipments, comprising:

a plurality of first transmitters respectively
aisposed at least three positions on a floor in said
space, said floor being applied with X, ¥ and Z

coordinates beforehand;

This Sheet Has Beén Rerla
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20 sequentlally operatlng or determning the position coordinate of eagh
product 3 or 4 associated with the carriage theréof on the basis of theg
position coordi nate and code fromeach transmtter lﬂq

comuni cation of the receiver 6 with the transm’ttuﬂl mmnnzm‘"muetlc
circuit 7 is attached to each product 3_q54. Nunerfal 8. denbt es &
transmtter (not shown) mhich Is attached to each product 3 or 4. The

transnitter 8 includes thetein Qeggggg¥ Rat asBeWBhal R r¥hEmi £ 8B

i dentification code of he product I's store The transmtter 8 i3

capabl e of tr%@éﬁngH”Qot@ Shd%Etﬁg a%blg@dqg@el@bghgqn?np&bguaggpry and

the position data determ ned by t rirthmetic circuit
among said objects to be controlled, which are carried

in the factory, said receiver communicating z}th each of
said first transmitters disposed on said floor at every
preset time, said second transmitter storing pqsition
data and a code of each moving body received by said
first receiver and outputting the stored data; and

a controller including a second receiver which
is capable of receiving coordinate data and codes of all
of said objects to be controlled including said moving
bodies through said second transmitter and each of said
first transmitters disposed on said floor, an arithmetic
circuit for sequentially determining the position
coordinate of each moving body associated with the
carriage thereof on the basis of data received by said
second receiver, and a third t:ansmitter which
recognizes the position of each moving body by
subjecting the determined coordinate data to
correspondence to the origin of coordinates set on said
floor and is capable of transmitting a control signal
for position control on the basis of the result of
recognition,
7. A/production control system aqcbrding to Claim
6, further comprising a fixed receiver for correction
disposéd at a predetermined coordinate pdsition on said
floor for determining a distance from each of said first

transmitters disposed on said floor through a

—
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Thdpgh the.receiver 6, the arithmetic circuit 7 and

att pched to each product, they may be provided in a* | et

on ich the product is placed. Nuneral 9 denotes a’ qm@gmﬁ“mm" d on
- of the floors 1 and 2, and nuneral 10 genotes a [

controller 9. The receiver 10 is capaﬁ

are

er provided in
e of receiving the coordinate

d de of h product 3 t he t tt d I
bl e of T ecSH L %9‘5&%}2[@% r ”ﬁ}we BRRRe rrefTanAly o
ts 16 t
5gﬁnastrang%sﬁrtq}tjéecretc(t§\% %iglt? CPtO t e%gfulﬁgétantfgle%% anttdp %.%/:

ry incorporgt ed the”ﬂWbrodﬂ&?ﬁéﬂ é&ntrol system in a space in a
factory having objects to be controlled including
physically distributed products and ph;;ical—distribu—
tién related equipments, comprising:

a plurality of first receivers respectively
disposed at at least three positions on a floor in said
space, said floor being applied with X, ¥ and %
coordinates beforehand;

a first transmitter attached to each of moving
bodies including products, among said objects to be
controlled, which are carried in the factory, said first
transmitter being capable of always transmitting a code
and position data associated with carriage to each of.
said receivers disposed on said floor;

a second transmitter which is attached to each
of the objects to be controlled other than said moving
bodies and is capable of transmitting its own code and
position data to each of said first receivers disposed
on said floor:

a controller including an arithmetic circuit
for receiving position data and codes of all of said
objects to be controlled inclusive of the position data
9f each moving body from said first transmitter through
each of said first receivers disposed on said floor to
sequentially determine the position coordinate of each

moving body associated with the carriage'thereof on the

Sheet Has Been Replaced
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denotes,a transmtter provided in the controller

i s capabl e’ of recognizing the positions of all oIIe
inclusive of the products 3 or 4 by subjecting daium m ,L@m 11\_7,-
recejver .10 to correspondence to the origygs of the*coor ar
set on the floor 1 or 2 beforehand and is capable of transnitting a cont¥ol ¥

4

T ool o of A S ooy Slcelpchnbl RS ¢ QLA erdhentpretier 0 o

for correcti onyuhi @PosEsb@hiPés | €RS pOELE PoLUSE st afoving body by
subjecting the determined coordinate data to
correspondence to the origin of coordinates set on said
floor and is capable of transmitting a control signal
for position control on the basis of the result of
recognition; and

a second receiver which is attached to each

moving body and is capable of receiving the control
signal from said third transmitter provided in said
controller,
9. A production control system according to Claim
8, further comprising a fixed receiver for correction
disposed at a predetermined coordinéte position on said
floor for determining a distance from each of said first
receivers disposed on said floor through a communication
with the first receiver to arbitrarily correct the
position of each of said first receivers.
10. A production control system accofding to Claim
4 or 6, wherein said plurality of transmitters disposed
in said space further include at least one transmitter
disposed at a position out of a plane defined by said at
least three positions.
.ll. A production control systém according to Claim
8, wherein said plurality of receivers disposed in said
space further include at least one receiver disposed at
a position out of a plane défined by said at least three

positions. -~‘~"—““--~_~_~
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p05|It|on on:each of the floors 1 and 2. The rece ﬁme of
corriecting the position of each trans- mtter 5 B‘ﬁm“m ““/“m term ning
a dlistance to the transmtter 5 on t-hé8ba5|s of ni cation*with the

transmtter 5. Nuneral 13 denotes plurality of workers arranged for the
respect i ve'Brocess §t8§9duﬁﬁﬁ€f‘af’°§ﬁr% §V§§§F‘o?u8ﬁﬁaﬁﬁﬁéﬂ-&w 85 a conveyor,

Thetoperatjon of éhe above construction will now be expl ai ned. Before the
liné oper aP€Ee1Ry ﬁSSBngSS ¥otBeTebRTFBFrele ARACAS] ﬁ&EHBEEaFﬁQ pPoduct 3

b, h h de and .
coof di nat eFBEETt LofOuAr cRidPe. B BPeltLBF oF SR 1P EPhd nBRofYSi nl uded i n
thaj obj eCLchHsaHHIEESHPQ\%lR&st he
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pectively 1 nputted to the con -9 to deter
a tefer'ence coordinate (for exanple, center coordin tEIQMIBL(s) t@fammmp
and this reference coordinate position is set as the¢ origin of -

coordi nates of the floor 1 or 2. Each of the floors 1and 2 is f|ner

di vided, for exanple, at ?
wi th coordinates. After the start 0 e opera Fon of the line, the proddjct

3 or 4 becones a main object to ARSTRAXYNi zed and controll ed. Wien the

transm ssion from
A production control system for controlling,

in a factory, objects to be controlled which include
products, parts for the products, moviqg bodies for
carrying the products and the parts, and equipments for

fabricating the products, includes a position recogni-

tion unit for recognizing the positions of at least the

moving bodies and the equipments, a memory for storing

production plan data for the products, and a controller
. for comparing the positions of the moving bodies and the
equipments recognized by the position recognition unit
with the production plan data stored in the memory to
transmit a control signal for position control to the
moving bodies and the equipments on the basis of the

result of comparison.

(Fig. 1A)
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tter 5 is made periodically at every preset tine to the
ttached to the product 3 or 4, the position coordinate of the
_ or 4 associated with the carriage or transport thereof is sent
gigh the receiver 6 to the arithnetic circuit 7 for sequential operation
i n. Position data obtained by the operation and the code of the
#Ect 3 or 4 is inputted through the transnmitter 8 to the receiver 10
2% ded in the controller 9. The inputted data is subjected to
lcspondence to the origin of cooEp Eqﬁgs othhe loor 1 or 2 so that the
i on of the product 3 or 4 is rkco ed i rdance with the corre-
dence. On the basis of the recognized p05|t|on data, a control signal
posi tion control is outputted

5 13 16 16 1@3 13 P
OI___I_E Yo \2: O
B HP REF
uf] o o315
1A HAsH HF +
Lo A -
N/ Jo
f 12 5 I 5
110 (6.7.8)
X

14— :"'D:}
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fromtheftransmtter 11 to the receiver 6 attached to the product 3 or 4 so
that thegfcarriage of the product 3 or 4 is controlled to maintain a desired
conditigh, for exanple, in such a-manner that the position of the product
is corrgcted in the case where it is deviated froma predeterni ned

positi of. Since each product 3 or 4 is always placed at a condition

noni torgd by the transmtters 5, the control -23- of the progress of the
productf 3 or 4 as well as the calculation of the order quantity of parts

FIG. 2
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the o™ tinme thereof and so on beconme easily possible with a far
JFTeCi sion as conpared with those in the conventional system based on
/e nunber of delivery fromthe rack of a warehouse. The details of
the genstruction of the nmoving body 3 or 4 and the controller 9 will be

f rence positions in the XY plane on the floor 1 or 2 are A, B and C and
g8 position of a noving body is P. The coordinates of A, B and C are
ned as A(-a, b), B(-a, -b) and C(g, -b).

FIG. 3

A (-ab) ; LINE 1

i ﬁii“ |



e ——

e C Waves are sent fromthe points A, B and C toward the point P,
g¥etic circuit 7 attached to the nmoving body deternines the

S fromthe point Pto the points AL B and Cin accordance with the
hg equations (1) to (3): [err] A curve when a di fference between the
es PA and PB obtained by the above equations (or 24 a difference
hase of electric waves) is constant, is represented by the follow ng

*quatlon (4) and is Line 1
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shows® dotted line in Fig. 3. Nanely, the.equation (Line 1) when [err] =
consint, [err] Similarly, a curve when a difference between the distances
PB PCis constant, is represented by the follow ng equation (5) and is
shown by chained line in Fig. 3. Nanmely, the equation (Line 2) when
[ er rEmx2 (y+b)2 [err] The coordi nate of the point P can be obtained by
det e§f ni ng the coordinate of the intersection of the curves represented by
t he 3uations (4) and (5). In the present invention, it is possible to
neagi@® e at the
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to thg above-

this case,

hree dlnen5|onal

or

coordlnates are used,
the like.

coordi - nates iFﬂ'cI‘wG]g a? coordinate in addition

if the electro-

1/ 10 phase of the wave | ength when using el ectromagnetic wave of
the precision of neasurenent is about 3 cm
of nmeasurenent can be further inproved,
i f the precision of nmeasurenent of
or if positional

t he
magneti c

- 25 - In the case
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& X, Y coordi nates are to be detern1ned .an additional (fourth)

ter 5 may be disposed in the direction of ‘Z-axis on the floor 1 or

termne the coordinate P of the intersection of three curved

es, that is, a first curved surface obtained fromdifferences of

di stj@nces fron1the first and second transmtters, a second curved surface

ned fromdifferences of distances fromthe second and third

-snitters hitd cu d surface obtained fromdifferences of distances
ad urtﬁtsransnitters. The determ nation of the coordinate

of leach noving body 1% not  limted to the disclosed nethod. Another known

hod can be used. The determ ned coordKnagqygﬁTth§ point Pis
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ecelver 10 of the controller 9
~ected—-t 0 "corre- spondence to the origin of coordinates

oor 1 or 2, thereby recognizing the position of the point P. In

“present invention nmentioned above, since all products flown along the

e can be recognized and controlled, it is possible to surely confirmthe

sitions and quantity of products even in the case where inferiority is

und out in the product 3 or 4 or in the case where products are renoved

romthe line, for exanple, in the case where partially fabricated itens

re yielded due to the deficiency of

) FIG. I2A
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o

o for assenbly. In the case .of an |nfer|or product |nfer|or|ty
‘Lanils stored into a nenory of a transmtter 8 attached to the
hereby neking it possible to surely prevent the inferior product
ering a group of good products. Thus, it beconmes possible to
;dlately cope with various situations on the line of each product. On

ot her hand, for a change in layout including the kinds of equipnents
Fociated with the carriage of different products and the positions of
stallation, position data and codes of various equi prents 16, workers 13

agd so on, which are made the
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object of

i \ B i Woe A% [les
control after the change in |ayout, #re inputted fron1fﬁ€ T

transmtters 5 disposed on the floor 1-6r 2 to the receiver 10 of the
controller 9 through the communi cati on between the transmitters and

receivers

attached to the varlous equi pnents 16 and so on to subject the

I nputted data pongenceqt o the ordQgin of coordinates on the floor
DS SHEETORS S

or 2. This cor

the positi

origin can be taken easily and sinply and
ons of t hdEPhACKUSs eqyi pnents 16 and so on after the change in

| ayout are newWy recogni zed By the coPE&Fdence, thereby making it
possible to easily cope with the change in layout. And, the carriage of

i ndi vi dual

nmovi ng bodi es including the products 3 or 4 can be naintained

and controlled at a PRODUCTION CONTROL SYSTEM

A production controcl system for controlling, in a
factory, objects to be controlled which include products (3,4),
parts(3,4) for the products, moving bodies (3,4) for carrying the

. products and the parts, and equipments for fabricating the

products, ' includes a position recognition unit (7) for
recognizing the positions of at least the moving bodies and the"
equipments, a memory (102) for storing production plan data for
the products, and a controller (9) for comparing the positions
of the moving bodies .and the equipments recognized by the

- pogition recognition unit with the production plan data stored

in the memory to transmit a control signal for position control
to the moving bodies and the equipments on the basis of the

result of comparison.

FIGURE 1A
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“desired condi ti on,

~enmbadi nent

-and 1B, Fig. 2 and Figs.

is simlar
that all

controll er

of the present invention wll

9. In the present enbodi nent,

as before the change in layout. -
be expk
4 to 11. The construct
to that of the first enbodi nent but
the arithnetic circuits 7 attacbeg Lo
products 3 or 4 in the first enbodi nent are ther

the tria

qLor5(86 TPos
Next ’a second

f FIGS. 1A

27 -

?ﬁgﬁﬁ'r&fﬂ’ﬁﬁ;ﬁ)dl rsemt

u
.....

@f*iw%©U|es suth*a§rkm%_s
“Hastgad p ovf de@ulc@ﬁgd}q.‘

i fitssian _.J

-----

PRODUCTION CONTROL SYSTEM

The present invention relates to a system for

making the positional recognition and control of

physically distributed equipments or objécts in a

processing (or working) line, an assembly line or the

like in a factory (or shop) which include products to be

physically distributed or carried, and physical-

distribution rélated equipments including various fixed

(or stationary) devices, workers and set forth, and more

particularly to a production control system in a factory

which can easily cope with a change in léyout of the

line and is suitable for the facilitation of a control

for products to be physically distributed and a control

for line structurization.

A processing line, an assembly line or the

like in the building of a factory includes a multi-

. plicity of objects including products to be flown along

the line, various equipments for processing or assembl-

ing the products, and workers for handliné the various

equipments.

Conventionally, the products flown along

the line as well as containers and equipments for

carrying the products are poéitionally recognized so

that they are controlled.
176806.

For example, see JP-A-2-
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fromeach transmtter 5 is nmade periodically at every preset tine to a
receiver 6 attached to each noving body such as a product '3 or 4 in a
manner simlar to that in the first enbodi nent. Thereby, the position data
and code of the product 3 or 4 or the like associated with the carriage are
~received through a transnmtter 8 to a recejver 10 provided.in a controller
9. The receiver 10 is inputted with the position data and codes of al

obj ects to be control | ey aie%%%fe the Skoea8ALE TBA! orapdstbeoROBi! | on

coordi nate of each product or t I ke associated with the carriage
thereof is segueht icH lmb H&difs SEERT A5NEHebprotuetist, bl easiryGwgt 7

provided in the controller 9. The position data of all of the objects to be

controll ed i ngbntiaiheXs and the carrying equipments (in particular,
unmanned carrief cars) in the line is made by a method
for an unmanned carrier car as an example in which the
position thereof is recégnized by using a floor
reflecting tape, light, electric waves or the like and
disposing a sensor at a fixed position to detect the
paséage of the carrier car and a method for a product, a
pallet, a parts box or the like in which the position
thereof is recognized by using a bar code, an IC card or
the like and disposing a sensor at a fixed position to
detect the passage of the object of interest. Eowever,
the fact for various equipments or devices such as
assembling machines, processing machines or robots
disposed at fixed positions and workers is that the
position thereof is subfected to no recognition and
‘hence no control. This results from the reason that
those equipments are stationary though a parts of them
-(for example, robots) may be displaced and they have a
low necessity of positional recognition, the reason that
an increase/decrease in number and a positional movement

are irregular as in the case of workers and the reason

that the quantity of those equipments is large.

In the above-mentioned prior art, since the

recognition of positions.of various moving bodies such

This is the repiacement shost

26 J0L wil

Date:



the position data of each product 3 or 4 obtained by the operation is
subjected to correspondence to the origin of coordinates set beforehand on
the floor 1 or 2 so that the positions of all of the objects to be
controll ed are recogni zed in accordance with the - 28 - correspondence.
On the basis of the recognized position data, a control signal for position
control is outputted froma transmitter 11=-pBowvided in the controller 9 to
the receiver 6 attached to each product 3 or 4 or the like so égggnér]or
carriage of the 3% deredugtsr relies; ypon methods which are dif
the respective objects to be controlled, there is a
problem that it is troublesome and difficult to
systematically perform the recognition of positions of
all of moving bodies, production equipments and the like
on a floor. |
In the existing line structurization, on the
other hand, a small change in layout of a line is
unavoidable in order to make it possible to cope with
many-kind and small-quantity production and the change
is required at a considerably high frequency. In order
to satisfy this requirement, the recognition of
positions of various equipments disposed at £ixed
positions and workers becomes necessary in addition to
the recognition of positions of various moving bodies
such as products and hence the positional recognition
and control of all objeéts on a floor constructing the
line becomes necessary. However, the prior art involves
a problem that even in the'case where the positional
.recognition and control of all objects on the floor is
made, a change in layout of equipments or the like
within the floor, if any, should be followed for a
highly precise control by newly performing a positional
recognition for each change. Also, the prior art has
proposed no system which systematically makes the
positional recognition and control of all objects on the

floor.
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like is controlled to naintain a desired condition. Next, a method for
controlling the product 3 or 4 in the present enbodinent will be explained
in reference to Figs. 4A and 4B and Figs. 5 to 11. Fig. 4Ais a diagram
showi ng an exanple of the construction of the controller in the present
enbodinment, Fig. 4B is a diagramshow ng an exanple of the construction of
an object to be controlled in the present gnbodi nent, Fig. 5 shows an
exanpl e of the codes of objects to be controlled and phase data from
ref erence positi onaAni pbjeldto@f whec lpreserst arrecknti ¢omenadetinl Leght Fod. 6
is an exanple of a flow chart showing a control of the flow of products
perfornmed by the asbaveemeatichiey proaiilemms of shenprief aybdigtton pl an
data stored in the . .
provide a production control system which easily enables
the positional recognition and control of physically
distributed equipments in a processing line, an assembly
line or the like in a factory and physical-distribution
related eguipments incluéing various fixed devices,
workers and so on while making it possible to cope with a
change in layout of the line.

To that end, according to a first aspect of the
present invention, there is provided a production control
system for controlling a plurality of objects in a
factory, comprising:

(i) a transmitting unit having a plurality of
transmitters disposed at a plurality'of predetermined
positions within the factory, each of said plurality of
transmitters transmitting a code inherent thereto and
position data representing position thereof within the
factory;

. (ii) said plurality of objects to be controlled,
each of said plurality of objects to be controlled
including:

a receiver for receiving the position data from said
transmitters of said transmitting unit,

position recognizing means for recognizing a
position of said each of said plurality of objects to be

controlled in accordance with the position data received

by said receiver,
This iz the replacement sheet
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controller, Fig. 8 shows an exanple of a work instruc- tion outputted from
the controller to an object to be controlled, Fig. 9 shows an exanpl e of
wor ker | ayout data stored in the controller, Fig. 10 is a flow chart for
expl ai ni ng an exanple of an operation in which an instruction is made from
the controller to a worker, and Fig. 11 +sSa=fl ow chart show ng an exampl e
of a control of an equipnent by the controller. 29 Each object 3 or 4 to

be controlled has 4 JRSR) Ynddns?ebEo8tYSinG §"dole! ARt LB add SPOWN
each of said plurality of objects to be controlled, and

a transmitter for transmitting data representing the
position recognized.of said each of said plurality of
objects and the code inherent to said each of said
piurality of objects;

(iii) a contrél unit including:

a receiver for reCeiving the data representing the
positions recognized of said plurality of objects and the
codes inherent to said plurality of objects transmitted
from said plurality of objects to be controlled,

memofy means for storing the data representing the
positions recognized of said plurality of objects, the
codes inherent to said plurality of objects, and
production plan data for the products,

calculation means -for caiculating an actual
throughput of the products in accordance with the data
representing the positions recognized of said plurality
of objects stored in said memory means, |

comparing means for comparing the actual throughput
of the products with the production plan data for-the
products to obtain a result of comparison,

control means for outputting a control signal for '
said plurality of objects to be controlled in accordance
with the result of comparison from said comparing means,
and

a transmitter for transmitting the control signal

from said control means to said plurality of objects to

This is the replacement sheet

pate: 26 JUL 1997



Fig. 4B. As in the first enbodi ment, the code of the object to be
controlled is beforehand inputted to the nenory 31 through an i nput
terminal 32 of an input device 33. Phase data and codes of the reference
positions inputted through the receiver 6 are also stored in the nmenory 31.
Those data are read and are then sent tTd®ttie controller 9 through the
transmtter 8. On the other hand, the controller 9 includes a receiver 10,
atransmtter 11, a CPU i central processing unit) 100, an arithnetic
circuit 7, an %p%??%ﬁ?b ?d(IPGF board (or 1/Ocircuit) 101 and a nenory
devi ce 102 as shown,ip Fi 4A. The nenory device 102 has production plan

data 103 and | ayout (%t a@1 BxGhi TRCsiveT; &Ly COrFechighs Sisppse

froman predetermined position within the factory, including

means for calculating the distance to each of said
transmitters of said transmitting unit in accordance with
the codes inherent to said transmitters of said
transmitting unit and the position data of said
transmitters of said transmitting unit transmitted
therefrom so that the position of each of said
transmitters of said transmitting unit can be corrected.
‘It is preferable that each of the objects to be

controlled includes a worker having a receiver device

. This is the replacement shest
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i nput device 35 through the I/Ocircuit 101 and a bus 37, for exanple, at
the tinme of commencenent of daily work or at the tinme of change in |ayout.
The production plan data 103 is conposed of data including kind (or type)
210, throughput 212, process 213, target throughput 214 and so on, as an
exanmple is shown in Fig. 7. The kind data?210 is, for exanple, data
representing the kind of a product (by a code in Fig. 7). The throughput
data 212 is data representing a target (or schedul ed) throughput and an
act ual t hroughputhdehpregeévesothehcopdirokisignal LromehefeRtred tine,

for exanple, until the present
means.

Further, it is preferable that transmitters
provided at a plurality of predetermined positions in
the factory for transmitting codes inherent to the
transmitters and position data representative of the
positions of the transmitters in the factory are
provided, each of the moving bodies and the equipments
receives the codes and the position data from the
transmitters, and the position recognizing means
recognizes the positions of the moving bodies and the
equipments on the basis of the codes and the position
data from the transmitters received at each of the
moving bodies and. the equipments.

With such a construction, the positions of
objects to be controlled including moving bodies,
equipments and workers in a factory can be recognized
always and the objects are controlled on the basis of
the result of comparison of the recognized positions and
-production plan data. Therefore, it is possible to
control the production of products always in accordance
with the production plan data. Also, the present
positions of the objects to be controlled are
recognized. Therefore, even for a change in layout of a
line, the objects to be controlled can be moved to
positions after the change in layout in accordance with

the above-mentioned control signal.
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- 30 - instant of time of this day. The process data 213 is data

representing a fabrication process of products. In an exanple shown in Fig.
7, the process data 213 has coordinate data 215 of a start portion of each
of three process steps (for exanple, nine digits in a hexadeci mal notati on)

" and a schedul ed instant 216 at which the $roduct reaches the start portion

of the process step. The schedul ed instant may be a schedul ed instant for
the first one of a series of products of the sanme kind or a schedul ed

I nst ant for each _of thog.?c%&%;h# sonla[\;'\n%{@?*@tg S@E émglgpgg Q£ each

product is recognized f Ied I nstant or t hat
product. . jpvention, there is provided a productzon control system

in a space in a factory having objects to be controlled
including physically distributed products and physical-
distribution related equipments, comprising_a plurality
of transmitters whichlére dispoéed in the space and
include transmitters respectively disposed at at least
three positions on a floor in the space, the floor being
‘applied with X, Y and Z coordinétes béforehand, a
receiver, an arithmetic circuit and a transmitter
attached to each of moving bodies including products,

- among the objects to be controlled, which are carried in
the factory, the receiver comqunicating with each of the
transmitters disposed on the floor at every preset time,
the arithmetic circuit sequentially determining the
position coordinate of each moving body associated with
the carriage thereof a communication between each'of the
transmitters and the receiver, the transmitter having a
memory which is incorporated therein and has the code of
-each movlng body stored therein, the transmitter
transmitting the code and the determined position data,
and a controller including a receiver which is capable
of receiving coordinate data and codes of all of the
objects to be controlled including the moving bodies
through the transmitter and each of said transmitters
disposed on the floor and a transmitter which recognizes
the positions of all of the objects to be controlled by

subjecting the data received by the receiver to

This is the replacement sheet
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The target throughput data 214 is a target throughput 219 of the sane kind
of products, for exanple, per one day. The |ayout data 108 manages data of
equi pnrent 109 and worker 110. As shown in Fig. 5, an object to be
control | ed (product, worker,. production equipnment and so on) is nanaged as
data 201 (for exanple, six dlglts in the fhexadeci mal notation) which
represents the code of the object and phase data 202 (for exanple, nine

“digits) which I?)‘z ';i,?ﬁdgggg b t,_. J ?g, o}h%ggg%q&%tt%reﬁtgro‘# b the

menory device 1 € purpose o I f1Cat I"y" one” for

117 R SRACL SRR o ShapEEy € ke B
for positionally controlling each moving body on the
basis of the result of recognitién.

| According to-a third aspect of the present
invention, there is provided a production control system
in a space in a factory having objects to be controlled
including physically distributed products and physical-~-
distribution related equipments, comprising a plurality
of transmitters which are disposed in the space and
include transmitters respectively disposed at at least
thrée positions on a floor in the space, the floor being
applied with X, Y and Z coordinates beforehand, a
receiver and a transmitter attached to each of moving
bodies including products, among the objects to be
controlled, which are cgrried in the factory, the
receiver communicating with each of the transmitters
dispo;ea on the floor at eyery p:eset-time} the_trans-
mitter storing position data ané a code of-each moving
body received by the receiver and outputting the stored
data, and a controller includiﬁg a receiver which is
capable of receiving coordinate data and codes of all of
the objects to be controlled including the moving bodies
through the transmitter and each of the transmitters
disposed on the floor, an arithmetic circuit for
sequentially determining the position coordinate of each
moving body associated'witq the carriage thereéf.on the

basis of data received by the receiver, and a
This is the replacement sheet
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wor kers and production equi pnents, their respective data are nmanaged. -
31 - The code 201 is conposed of a kind nunber 203 and a reference nunber
204. The phase data 201 represents phase data (205, 206, 207) of three _
digits in the hexadecimal notation transnmitted fromthree points A, B and C
~on a floor. A nethod for nmanagenent ard ¥®ntrol of those data in the
controller 9 will be explained using Fig. 6. Data transmtted from objects

to be control |l gdagmitter which recognizes the position of each moving
body by subjecting the determined coordinate data to
correspondence to the origin of coordinates set on the
floor and is capable of transmitting a control signal
for position control'on the basis of the result of
recognition.

| According to a fourth aspect of the present

invention, there is provided a production control system
in a space in a factory having objects to be controlled
including physically distributed products and physical-
distribution related equipments, comprising a plurality
of receivers which are disposed in the space and include
receivers respectively disposed at at least three
positions on a floor in the space, the floor being
applied with X, Y and Z coordinates beforehand, a
transmitter attached to each of moving bodies including
products, among the objects to be éontrolled, which are
carried in the factory, the transmitter being capable of
always transﬁitting a code and position data associated
with carriage to each of the receivers disposed on the
floor, a transmitter which is attached to each of the
objects to be controlled other than the moving bodies
and is capable of transmitting its own code aﬁd position
data to each of the receivers disposed on the floor, a
controller including an arithmetic circuit for receiving
position data and codes of all of the objects to be'
controlled inclusive of the position data of each moving

body from the transmitter through each of the receivers

‘This is the replacement shest
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products 3 or 4 include code and phase data shown in Fig. 5. These data are
received by the receiver 10 (step 121) and the positions are thereafter
Operated or determ ned and recogni zed in accordance with the nethod

expl ained in conjunction with Fig. 3 (step 122). The recogni zed position
data is managed as | ayout data  108. Fig.lg Shows an exanpl e of worker

| ayout data. Equip- nents are also nmanaged in a simlar manner. On the

ot her hand, podildgysdiiich Hhdr Pt St SségReReiaM § "eetBrRiNe 108e The
position data 203 of products anong the recogni zed position data is

conpared w th positdicdmeddrdltt® dfeachtheoviRgobydgeasseciftedi with

particul ar, data of throughput 212, process 213 and target through- put 214

(step 122) for thenparixiayge thesdef someche ebasis of the received data,
and a transmitter which recognizes the position of each
moving body bx subjecting the determined coordinate data
to corresporidence to the origin of coordinates set on
the floor and is capable of transmitting a control
signal for position control on the basis of the result
of recognition, and a receiver which is attached to
each moving body and is capable of receiving the
control signal from the transmitter provided in said
controller. .

The plurality of transmitters or receivers
disposed in the space may further include at least one
transmitter or receiver disposed at a position out of a
plane defined by the at least three positions.
With the abové construction, in thé case of

the piesent invention according to the second ;spect in
which a plurality of transmitters are disposed on a
floor, the transmission from the plurality of
transmitters are made periodically at every pfeset time
to a receiver attached to each moving body such a
product carried in the factory. Thereby, the position.
coordinate of each moving body associated with the
carriage or trahsport thereof is sent through the
receiver to an arithmetic circuit attached to each

moving body and is subjected to sequential operation

This is the replacement shas!
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val ues (step 123). The conparison is made in such a manner that the
position data 203 of the corresponding product is conpared with the
coordinate of a start portion of each process step to judge whether or not
t he product ‘has reached the step and an instant when the product reaches is
conpared with the correspondi ng 32 sehbliuted instant. For exanple, if an
I nstant when the correspondi ng product reaches a start portion of the

corresponding stage ({00 SXBTRLEL 021 80¢D) obtalBkd Byt RR EREILKIS Ba™
' the code of each moving body is inputted through the
transmitter attached to the moving body to a receiver
provided in a controller disposed on the floor. 1In this
case, since position data and codes of various fixed
equipments, workers and so on other than the moving
bodies as well as the data of the moving bodies are
inputted to thelreceiver provided in the controller
through the plurality of tfansmitters disposed on the
floor, the position data and codes of all of objects to
be éontrolled are inputted. The inputted data is
subjected to correspondence to the origin of coordinates
set on the floor beforehand so that the positions of all
of the objects to be"controlled are recognized in
" accordance with the correspondence. On the basis of the
recognized position data, a control signal for position
control is outputted fiom the transmitter provided in
the controller to the receiver attached to each moving
body so that the carriage of.the moving body is
controlled to maintain a deSired.condition:

On the other hand, for a change in layout
including the kinds of equipments associated with the
carriage of different produc;s and the positions of
installation, position data and codes of various
equipments, workers and so on, which are made the object
of control after the change in layout, are inputted from

-~

the plurality of transmitters disposed on the floor to

the receiver provided in the controller through the -
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flow as being earlier than the schedule is made so that the entry of a
predeterm ned synbol, for exanple, [err] is nmade in an actual colum 217

i ndi cating the progress condition of the product in the step A (step 123).

If the instant of interest is after the schedul ed instant, the judgenent of
the product flow as being | ater than the 388hedule is made so that the entry
of a synbol x is nade in the actual columm 217 (step 123). Accordingly, the

éexanple shown i gohintinicatiyE ﬁé%%eéﬂetﬁéOgééél@EPWhtEa@ﬂEh'%B Egéﬁethe

. schedule in the case of the steps A and B and is later an the schedule in
the case of theegudpnent bR EHEPLike Whehthéepilpylityeak! kehnkhikths

schedul e, instruction data for suppressing the input .
disposed on the floor and so on to subject the inputted
data to correspondence to the origin of coordinates set
on the floor. The position of each equipment or the
like is newly recognized by this correspondence, theréby
making it pd#sible to easily cope with the change in
layout. And, the carriage of each moving bodies can be
maintained and controlled &t -a desired condition, as
before the change in laydut.

In the case of the present invention according
to the third aspeét in which a plurality of transmitters
are disposed on a floor, the transmission from the
plurality of transmitters are made periodically at every
preset time to a receiver attached to each moving body,
in a manner similar to that mentioned above. Thereby,
the position data and code of each moving body
associated_with the carriage are receivéd through a
transmitter attached to the moving body to a receiver
provideé in a controller. 1In this case too, as in the
invention according to the second aspect, the position
data and codes of all of objects to be controlled are
inputted to the receiver through the transmitter
attached to each moving body and the Plurality of
transmitters disposed on the floor and the position
coordinate of each moving body associated with the
carriage thereof is sequentially operated or determined

2.

by an arithmetic circuit provided in a controller. The
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of products to this step is given to workers and/ or equi pments through the
transmtter 11 on the basis of the above result (step 125). The instruction
data includes data represent- ing an identification code of a receiver of
the instruction data and the contents of_jnstruction, as shown in Fig. 8.
The .data i~s represented by, for exanpltnlﬁtkeries of nunmerals in the
hexadeci mal notation. The instruction data may further include position
data of the receiver. The identification code - 33 - _
position data of all of the objects to be controlled
inclusive of the position data of the moving bodies
obtained by the operation is subjected to cqrrespondenée
to the origin of coordinates set on the floor beforehand
so that the positions of all of the objects to be
controlled are recognized in accordance with the
correspondence. On the basis of the recognized position
data, a control signal for position control is outﬁutted
from a transmitter provided in the controller to the
receiver attached to each moving body so that the
cafriage of the moving body is controlled to maintain a
desired condition.

An operation similar to that in the invention
according to the second aspect is performed for a change
in layout.

In the invention according to the fourth
aspect in which a plurality of receivers are disposed on
a floor, position data from a transmitter attached to
each moving body such as a product.carried in a factory

~ and position data from a transmitter attached to an
object to be controlled other than the moving body are
transmitted to the plurality of receivers disposed on
the floor. The transmitter attached to each moving body
makes the transmission always and the transmitter
attached to an object to be controlled éther than the
moving body makes the transmission, as required.

- Thereby, position data of each moving body associated
with the carriage thereof and position data of an object
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(or position data) is read fromthe | ayout data shown in Fig. 8. Various

I nstruction data may be stored in the nenory device 102 beforehand so that
One data is selectively read therefrom Thereby, the instruction data is
recei ved by -a worker or an equi pnent correspond- ing to the read code. For
the worker, a warning or the like may bel®ssued in accordance with the

I nstruction, for exanple, to a nonitor carried by the worker or a nessage

acoording €0, e P RN LRl EE AOIRE 038l Sk ERLallRe

Socoriance, o by, BAEHL PUUUIVAO M b A I8P ik LGSy L Pepfuotebasker hen
data is inputted from each receiver to an arithmetic
circuit provided in a controller. On the basis of the
inputted data, the arithmetic circuit sequentially
determines the position coordinate of each moving bodx
associated wiﬁh the carriage thereof and determines the
position coordinate of the object other than the moving
body. The determined coordinate data is subjected to
correspondence to the origin of coordinates set on the

" floor beforehand so that the positions of all of objects

to be controlled are recognized in accordance with the
correspondence. On the basis of the recognized position
data, a control signal for position control is outputted
from the transmitter provided in the controller to the
receiver attached to each moving body so that the
carriage of the moving.body is controlled so that it is
maintained at a desired condition.

For the change in layout, position data and
codes of various equipments, workers and so on, which
are made the object of control after the change in
layout, are inputted from the plurality of receivers
disposed on the floor to the arithmetic circuit provided
in the controller through the communication between the
plurality of receivers and the transmitters attached to
the various equipments ahd so on to subject the inputted
data to correspondence to thé origin of coordinates set

on the floor. The positions of the various equipments
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correspondi ng workers and/or equipnents in order to input products to the
correspondi ng step (steps 129 and 130) or instruction data is given to a
superintendent of the corresponding line to input workers and/or equip-
ments to the corresponding step. Wether the flow of products is earlier or
| ater than the schedul e may be judged=bybconparing a schedul ed val ue 220
and an actual value 221 of the throughput 212 of the sane kind of products

at the present int of tinme. In this case, the judgenent is de in
accordance wit ‘%h%‘?h%? RRE PRMEYGREGLIFL 28% RYcth& Canke C&y0i nt of

T nC it b Ry B g7k EASe 816 TR g (" I e val e
change in layout. &and, the carriage of each moving body
can be maintained and controlled at a desired condition,
as before the change.in layout.

Since the éoordinate positions of the the
plurality of transmitters disposed on the floor in the
inventions according to the second and third aspects
become the bases for operation of the position data of
objects to be controlled, there is the case where the
correction of the positions are required at the time of
a change in layout of a line or the like. Therefore, at
least one fixed receiver for correction is provided at a
known coordinate position-on the floor and it is
possible to operate or determine a distance between the
fixed receiver for correction and each.transmitter
through the communication therebetween so that the
coordinate positions of the plurality of transmitters
can be corrected arbitrarily in accordance with the
.determined values.

The correction of the coordinate positions of
the plurality of receivers disposed on the floor in the
invention according to the fourth aspect is similar to
the case of the inventions according to the second and
third aspects but additionally requires the communica-
tion between the plurality of receivers and the fixed
transmitter for correction provided at a known

‘coordinate position on the floor. |
’ This is the replacement sheet
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- 34 - an instruction for suppression of the input of products is issued to
wor kers and/ or equi pnments present in the start portion of the line in a
manner simlar to that in steps 125 and 130. If the actual value is smaller
than the schedul ed val ue, the process step including the |ate product flow
is listed up (step 128) and an operatiom 87nm-lar to that in steps 129 and
130 is perfornmed. Thereby, the control of products on the floors 1 and 2 is

per f or med. “bXtInEEﬂE“5§gbiR§s§°ntro' of workers in the
| Figs. 1A and 1B are plan views showing an
example of an equipment arrangement in a processing line
in the building of a factory in a first embodiment of
the present invention;
 Fig. 2 is a perspective view of Figs. 1A and
'1B;

Pig. 3 is a diagram for explaining a method

for recognizing the position of a moving body such as a
" product;

Fig. 4A is a diagram showiﬁg an example of the
construction of a controller in a second embodiment of
the present invention;

Fig. 4B is a diagram showing an example of the
construction of an object to be controlled in the second
embodiment;

Fig. 5 shows an example of the codes of
objects to be controlled and phase data from reference
positions in a floor which are stored in the controller;

Fig. 6 is an example of a flow chart showing a
éontrol of the fiow of products performed by the
controller;

Fig. 7 shows an example of production plan
data stored in the controller;

Fig. 8 shows an example of a work instrucéion
outputted from the controller to an object to be

- controlled;
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controller 9 wll be explained using Fig. 10. As nentioned above, phase
data of a worker is received by the receiver 10 (step 131) and the position
thereof is then determ ned and recogni zed by the arithnetic circuit 7. The
recogni zed position data is stored as the present position for |ayout data
108 in the nmenory device 102 shown in Fig.18A-and is conpared with an
arrangenent position in the |ayout data 108 (step 132). The worker | ayout

data 1o Lepresented a5 U S0% Ziks! U2 SRARMIETEE' wagRE AR AL e
foprosent ed | n ST b, B i SR SRBEAEFER! The vor ker cotle, the arr angement
position data and the Fig. 10 is a flow chart for explaining an
example of an operation in which an instruction is made
from the controller to a worker;
| Fig. 11 is a flow chart showing an example of
a control of an equipment by the controller;

Figs. 12A and 12B are plan views showing an
example of an equipment arrangement in a processing line
in thelbuilding of a factory in a third embodiment of
the present invention;

Fig. 13 is a plan view showing an example of
an equipment arrangement in a processing line for
explaining recognition and control in three dimensions
in the present invention; and |

Fig. 14 is a cross section of Fig. 13 taken

along line XIV-XIV.

A rirst embodiment of the present invention
will be explained in reference to Figs. 1A, 1B, 2 and 3.
Figs. 1A and 1B are plan views showing an.example of an
equipment arrangement in a processing line in the
building of a factory. More particularly, Fig. 1A is a
plan vieﬁ of the first floor and Fig. 1B is a plan view
of the ground floor. Fig. 2 is a perspective view of
Figs. 1A and 1B, ahd Fig. 3 is a diagram for explaining

a method for recognizing the.position of a moving body.
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present position data are represented by, for exanple, six digits, nine
digits and nine digits, respectively. The arrangenent position data 232 and
the present position data 233 are conpared with each other. If both 35
the data are the sane, a predeterm ned synbol, for exanple, [err] is stored
as the result of judgement. If both tirelfata are-different from each qther,
a synbol x is stored as the result of judgenent. The results of judgenent

are displayed on & diSPLAYd5l C9a2 29D Mibectined mididarymer. the
denotes the ground floor in the building of a factory
which has a limited space partitioned off from the wall
and the ceiling and numeral 2 denotes the first floor
therein which has a similar space. The floors 1 and 2
are applied or set with XY coordinates. On the floors 1
and 2 are arranged moving bodies such as products which
are objects to be controlled and are flown along a line,
robots which handle the products and fixed bodies which
are equipments such as production equipments for
processing or'assembling. Numeral 3 denotes a product
flown by an unmanned carrier car along a line of the
floor 1 in a direction indicated by arrow in Fig. 1B,
and numeral 4 denotes a product flown by a belt conveyor
or the like along a line of the floor 2 in a direction
indicated by arrow in Fig. 1lA. UsuaI;y, a multiplicity
of products 3 and 4 are carried together with their
containers or péllets.

Numeral 5 denotes transmitters disposed at

three positions on the periphery of each of the floors 1
and 2 (preferably at least three positions) in order to
determine the coordinate of an object to be controlled.
The transmitter 5 transmits its own position coordinate
and identification code which are inputted beforehand.
Numeral 6 denotes a receiver (not shown) which is
attached to each product 3 or 4 to communicate with each
transmitter 5, for example, at each preset time.

Numeral 7 denotes an arithmetic circuit (not shown) for
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checked (step 133). In the case where a worker is present at a pl ace
different fromthe arrangenent position, data as shown in Fig. 8 is
transmitted to the worker to instruct the worker to return to the original
arrangenment position (step 135). The instruction for novenent to a worker
can be made accurately in such a manner £Rar the worker can see an
instruction fromthe controller by neans of the above-nentioned nonitor, a

Ot P P R ik o o€ kL 4 SELA Ry 1
now be expl ai nedosdileeEl e MucPsiidon 4G of ALSHLAIEidR fgge ved
carriage thereof on the basis of the position coordinate
and code from each transmitter 5 through a communication
of the receiver 6 with the transmitter 5. The
arithmetic circuit 7 is atfached to each product 3 or 4.
Numeral 8 denotes a transmitter (not shown) which is '
attached to each product 3 or 4. The transmitter 8
includes therein a memory (not shown) in which an
identification code of the product 3 or 4 is stored.
The transmitter 8 is capable of transmitting the
identification code stored in the memory and the
position data determined by the arithmetic circuit 7. |
Though the receiver 6, the arithmetic circuit 7 and the
transmitter 8 are attached to each product, they may be
provided in a container or é pallet on which the product
is placed. - |
Numeral 9 denotes a controller disposed on
each of the floors 1 and 2, and numeral 10 denotes a
.receiver provided in the controller 9. The receiver 10
is capable of receiving the coordinate data and code of
each product 3 or 4 through the transmitter 8 and is
also capable of ;eceiving the coordiﬁate data and code
of each of various equipments 16 as objects to be |
controlled, which are arranged on the line, through a
transmitter (not shown) attached to the equipment 16 and

. having a memory incorporated therein. Numeral 11

denotes a transmitter provided in the controller 9. The
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position thereof is then determ ned and recogni zed by the arithnetic
circuit 7. The recogni zed position data is stored as the present position
for layout data 108 in the nenory device 102 shown in Fig. 4A and the

| ayout data is conpared with productionégewldata 103 (step 142) to check

the position of the equi pment (step 143)

Im the case where the equi pnent

is present at a place different froman arrangenment position set in the

menory

- 36 trai@ilidtePrEF e papaB1EabE RBEOYRLKingStheChbaitdana for

t hat equi pnent as shown in Fig. 8 is transmtted to a

of all objects to be controlled inclusive of the

" products 3 or 4 by subjecting data received by the

receiver 10 to correspondence to the origin of the
coordinates which are set on the floor 1 or 2 beforehand
and is capable of transmitting a control signal for
positional control of each product 3 or 4 to the
receiver 6 on the basis of the result of recognition.

Numeral 12 denoteés a fixed receiver for
correction disposed at at least one predetermined
position on each of the floors 1 and 2. The receiver 12
is capable of correcting the position of each trans-
mitter 5 arbitrarily by determining a distance to the
transmitter 5 on the basis of a communication with the
transmitter 5. Numeral 13 denotes a plurality of
workers arranged for the respective-process steps,
numeral 14 an elevator-and numeral 15 a conveyor.

The operation of the above construction will
now be explained. |

Before the line operates, each object to be
controlled, which includes the product 3 or 4, transmits
to the receiver 10 of the controller 9 itslown code and

coordinate position which are stored beforehand in the

. memory included in that object. The dimensions of the

floors 1 and 2 are respectiveiy inputted to the
controllers 9 to determine a reference coordinate (for

example, center coordinate value) of each floor and this

reference coordinate position is set as the origin of

This is the replacement sheet

Datc:. 2 B JUL- 1997



superintendent of the line (step 145). In the case. . where the flow of
products is not nornmal, the conditions of abnormality is menorized (step
146) . If the conditions of abnormality occur many tines, .information of a
troubl esome equipnent is transnmitted to the superintendent of the line to
instruct the super- intendent to nmake a-cl22nge in |layout (step 148). By
conbi ni ng the above-nenti oned control nethods, it becones possible to nake

Tayout may bo_ Sesukaates raf TR | HLOPF L SEndoai RATE, SReghe SIPRFEGE S '
.enbodi ment of ltar}x% p{eissenéixinen]\./y?néai.g{]deép E\Q.itchgmﬁié'faﬁl:WvQI'yrfCEﬁl\/eéé are
| that the floor is applied or set with coordinates.

After the start of the operation of the line,
the prdduct 3 or 4 becomes a main object to be
recognized and controlled. When the transmission from
each transmitter 5 is made periodically at every preset
time to the receiver 6 attached to the product 3 or 4,
the position coordinate of‘%he product 3 or 4 associated
with the carriage or transport thereof is sent through
the receiver 6 to the arithmetic circuit 7 for_
sequential operation therein. Positidn data obtained by
the operation and the code of the product 3 or 4 is
inputted through the transmitter 8 to the receiver 10
provided in the controller 9. The inputted data is
subjected to correspondence to the origin of coordinates
on the floor 1 or 2 so that the position of the product
3 or 4 is recognized in accordance with the corre-
spondence. On the basis of the'recognized position
data, a control signal for position control is dutputted
from the transﬁitter 11 to the receiver 6 attached to
the product 3 or 4 so that the carriage of the product 3
or 4 is controlled to maintain a desired condition, for
example, in ﬁuch a manner that the position of the
product is corrected in the case where it is deviatgd

 from a predetermined position.

Since each product 3 or 4 is always placed at

a condition monitored by the transmitters 5, the control
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di sposed on the floor 1 or 2, will be explained in reference to Figs. 12A
and 12B. Figs. 12A and 12B are plan views show ng an exanple of an

equi pment arrange- nent in a processing line in the building of a factory.
More particularly, Fig. 12Ais a plan view of the first floor and Fig. 12B
is a plan of the ground floor. -In Figs- 23A-and 12B, the sanme conponents as
those in Figs. 1A and 1B are designated by the same reference nunerals as

Focel vers di spaceyts RHEeEE e g R e e Tach of the
floors 1 and 2¢caib@iaeisl & HSSPdr quantity of parts for assembly,
the ordering time thereof and so on become easily
possible with a far higher precision as compared with
those in the conventional system based on only the
number of delivery from the rack of a warehouse. The
details of the cbnstruction of the moving body 3 or 4
and the controller 9 will be explained later on.

Next, a method for recognizing the position of
a moving body such as the product_S or 4 will be
explained in reference'to Fig. 3.

Now assume that the positions of the
transmitters S5 disposed at three.reference positions in
the XY plane on the floor 1 or 2 are A, B and C and the
position of a moving body is P. ihe coordinates of A, B
and C are defined as A(-a, b), B(-a, -b) and C(a, -b).
When electric waves aré sent from the points A, B and C
toward the point P, the arithmetic circuit 7 attached to
the moving body determines the distances from the point
P to thHe points A, B and C in accordance with the

following equations (1) to (3):

P_'A=J(x+a)2 + (y - b)2 cee (1)
55'=\((x+.a)2 + (y + b)2 cee {2)
§=\{(x-—a)2 + (y + b)2 . eee (3)

A cﬁrve when a difference between the

distances PA and PB obtained by the above equations (or
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37 positions of the receivers 20 is at least three in order to determ ne
the coordinate of an object to be controlled. Nuneral 21 denotes a
transmitter (not shown) which is attached to each novi ng body such as a
product 23 or 24 or the like flown along a line on the floor 1 or 2. The
transnmitter 21 can always transnit a codé4ard its own position data
associated with the carriage thereof to each receiver 20. An object to be
controll ed ot har dilffieddrcdoim Nghds€yof Sedetbehbedwarves)aisr zonsithngr, @30t
shown) which can transmt a code and its own position data associated with
the carri age t repe@sdamntehdhy retei felléVingluegaatiéft (4doand as Line 1

shown by dotted line in Fig. 3. Namely, the equation

{Line 1) when PA - PB = constant,

(x+a)2 _x?
a . B2

=1 (a, B: constant). ... {4)

Similarly, a curve when a difference between
the distances PB and PC is constant, is represented by
the following equation (5) and is Line 2 shown by

chained line in Fig. 3. Namely, the equation (Line 2)

when 55 - PC = constant,

2 +b})2
"Y - (Ysb) ‘=1 (y, 8: constant). ... (5)

The coordinate of the point P can be obtained
by determining the coordinate of the intersection of the
curves represented by the equations (4) and (5). In the

. Present ‘invention, it is possible to measure at the
point P to 1/10 phase of the wave length when using
electromagnetic wave of 1 GHz. In this case, the
precision of measurement is about 3 cm, the precision of
measurement can be further improved, if the electro-
magnetic wave with a higher frequency is used, if the
precision of measurement of the phase is improved, if
local coordinates are used, or if positional recognition

by a laser beam is made, or the like. .
This is the replacement sheet

Date: 26 JUL 1997

-



transmtter (not shown) which is attached to each product 3 or 4. Nuneral
25 denotes a controller disposed on each of the floors 1 and 2. Nuneral 26
denotes an arithnetic circuit provided in the controller 25. The arithnetic
circuit 26 sequentially determ ne the position coordinate of each product
23 or 24 or the |like associated with the28arriage thereof on the basis of
the position coordinate and a code fromthe transmtter 21 and the

transmitter of the obj egy luhd)e LAl et igidieia fe ifalbd8s body

received through each receiver umeral 27 denotes a transmitter
provided in tR@t@Q”tl'h@lluﬁtz.r&g a &JJRINHE £ Ofn 2/ad St LeRabd etké £B60EAI Zi Ng

t he positions of objects e controlled
mentioned X, Y coordinates are to be determined, an
additional (fourth) transmitter 5 may be disposed in the
direction of Z~axis on the floor 1 or 2 to determine the
coordinate P of the intersection of three curved
surfaces, that is, a first curved surface obtained from
differences of distances from the first and second
transmitters, a second curved surface obtained from
differences of distances from the second and third
transmitters, a third curved surface obtained from
differences of distances from the third and fourth
transmitters. The determination of the coordinate of
each moving body is not limited to the disclosed method.
Another known method can be used. |

The determined coordinate of the point P is
inputted through the tfansmitter 8 to the receiver 10 of
the controller 9 in which it .is subjected to corre-
spondence to the origin of coordinates on the floor 1 or
2, thereby recognizing the position of the point P.

In the present invention mentioned above,
since All products flown along the line can be
recognized and controlled, it is possible to surely
confirm the positions and quantity of products even in
the case where inferiority is found out in the.product 3
or 4 or in the case where préducts are removed from the
line, for example, in the case where partially

fabricated items are yielded due to the deficiency of
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i nclusive of the products 23 or 24 or the |ike by meking the correspondence
of the operated coordinate data to 38 the origin of the coordinates set
on the floor 1 or 2 beforehand and is capable of transmtting a control
signal for positional control of each product 23 or 24 or the like to the
recei ver 22 on the basis of the result+ &6 recognition. Nuneral 28 denotes a
fixed transmtter for correction disposed at at |east one predeterm ned

position on eyah«f ¢4\ {L08kS1¢. 2"Pn2tnd "Eabk2BE R Sheerior product,

inferiority information is stored into a memory of a
transmitter 8 attached to the product, thereby making it
possible to surely prevent the inferior product from
entering a group of good éfoducts. Thus, it becomes
possible to immediately cope with various situations on
the line of each product. .

On the other hand, for a change in layout
inciuding the kinds of equipments associated with the
carriage of different products and the positions of
installation, position data and codes of various
equipments 16, workers 13 and so on, which are made the
object of control after the change in layout, ére
inputted from the transmitters S disposed on the floor 1
or 2 to the receive: 10 of the controller 9 through the

communication between the transmitters and receivers
attached to the varioué equipments 16 and so on to
subject the inputted data to correspondence to the
origin of coordinates on the floor 1 or 2. This
correspondence to the origin can be taken easily and
simply and the positions of the various equipments 16
and so on after the change in layout are newly
recognized.by the correspondence, thereby making it
possible to easily cope with the change in layout. And,
the carriage of individual moving bodies including the
products 3 or 4 can be maintained and controlled at a

desired condition, as before the change in layout.
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28 is capable of correcting the position of each receiver 20 arbitrarily by
operating a distance to the receiver 20 on the basis of a comrunication
.wWi'th the receiver 20. The operation of the present enbodiment will now be
expl ai ned. Before the line operates, position data fromthe transmtter 21
~attached to each noving body such as the @oduct 23 or 24 or the Iike and
_position data fromthe transmtter attached to an object to be controlled

The Tloor 1 or 2. The trandee FEGuld ertied ffed €760 (Ohe Bhefedelo he
‘transmitter attagRe@dnq o «AeHe (kPta0ed 'Y | €6le of Figs. 1A and 1B,

| .Fig. 2 and Figs. 4 to 11. The construction of the

second embodiment is similar to that of the first
embodiment but is different therefrom in that all the
arithmetic circuits 7 attached to moving bodies such as
the products 3 or 4 in-the first embodiment are there-
instead provided in the controller 9.

In the present embodiment, the transmission
from each transmitter 5 is made periodically at every
preset time to a receiver 6.attached to each moving body
such as a product 3 or 4 in a manner similar to that in
the first embodiﬁent. Thereby, the position data and
code of the product 3 or 4 or the like associated with
the carriage are received through a transmitter 8 to a
receiver 10 provided.in a controller 9. The receiver 10
is inputted with the pbsition data and codes of all
objects to be controlled, as in the first embodiment,
and the position coordinate of each product 3 or 4 or
the like associated with the carriage thereof is
sequentially operated or determined by an arithmetic
circuit 7 provided in the controller 9. The position
data of all of the objects to be controlled inclusive of
the position data of each product 3 or 4 obtained by the
operation is subjected to correspondence to the origin
of coordinates set beforehand on the floor 1 or 2 so
that the positions of all of the objects to be

controlled are recognized in accordance with the
This is the replacement shlel



ot her than the noving body nmakes the transm ssion, as required. The setting
of the origin of coordinates on the floor 1 or 2 and the application of
toordinates to the floor 1 or 2 with the origin taken as a reference are
made in a manner simlar to that in the foregoing enbodi nents. - 39 -
After the start of the operation of the 38 me. position data of each noving
body such as the product 23 or 24 or the |like associated wth the carri age
thereof and pastiéespofidencel. a0nORNCbalsishofc dhier aldavymilded position

data, a control signal for position control is outputted
from a transmitter 11 provided in the controller 9 to
the receiver 6 attached to each product 3 or 4 or the
like so that the carriage of the product 3 or 4 or the
like is controlled to maintain a desired condition.
Next, a method. for controlling the product 3

or 4 in the present embodiment will be explained in
reference to Figs. 4A and 4B and Figs. 5 to 1ll. Fig. 4A
is a.diagram showing an'example of the construction of
the controller in the present embodiment, Fig. 4B is a
diagram showing an example of the_construcfion of an
object to be controlled in the present embodiment, Fig.
5 shows an éxample of the codes of objects to be
controlled and phase data from reference positions in a
floor which are stored in the controller, Fig. 6 is an
example of a flow charﬁ showing a control of the flow of
products performed by the controller, Fig. 7 shows an
example of production plan data stored in the
.controller, Fig. 8 shows an example of a work instruc-
tion'ouﬁputted from the controller to an object to be
controlled, Fig. 9 shows an example of worker layout

' data stored in the controller, Fig. 10 is a flow chart
for explaining an example of an operation in which an
instruction is made from the controller to a wérker, and
Fig. 11 is a flow chart showing an example of é control

of an equipment by the controller.
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t han the noving body are received by each receiver 20 disposed on the floor
1 or 2. The received data is inputted fromthe receiver 20 to the
arithmetic circuit 26. On the basis of the inputted data, the arithnetic
circuit 26 sequentially determ nes the position coordinate of each product
23 or 24 or the like associated with the28arriage thereof and determ nes
the position coordinate of the object other than the noving body. The
determ ned coordinate data is subjected to correspondence to the origin of

coordi nates on the fIoorEaJcl.prob?jé@ttfaé,tbet@osété@ﬂer@naalhgbj gcts to be
controll ed are recogni zed 1 n accordance wth the correspondence. On the

basis of the memegy 230, RPHddPLiveil &, and cantrahsmigbat 8pragoshdwanin
control is outputted
: Fig. 4B. As in the first embodiment, the code of the
object to be controlled is beforehand inputted to the
memory 31 through an input terminal 32 of an input
device 33. Phase data and codes of the reference
positions inputted through the receiver 6 are also
stored in the memory 31. Those data are read and are
then sent to the controller 9 through the transmitter 8.
On the other hand, the controller 9 includes a
receiver 10, a transmitter 11, a CPU (or central
processing unit) 100, an arithmetic circuit 7, an
input/output (I/0) board (or I/0 circuit) 101 and a
‘memory device 102, as shown in Fig. 4A. The memory
device 102 has production plan data 103 and layout data
108 which are stored, for example, by a manager from an
input device 35 througﬁ the I/0 circuit 101 and a bus
37, for example, at the time of commencement of daily
work or at the time of change in iayout.
The production plan'data 103 is composed of

data including kind (or type) 210, throughput 212,
process 213, target throughput 214 and so on, as an
example is shown'in Fig. 7. The kind data 210 is, for
example, data representing the kind of a product (by a
code in Fig. 7). The throughput data 212 is data
representing a target (or scheduled) throughput and an
actual throughput of products of the same kind in a

fixed period of time, for example, until the present
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fromthe transmtter 27 of the controller 25 to the receiver 22 attached to
each product 3 or 4 or the like so that the carriage of the noving body
such as the product 3 or 4 is controlled so that it is maintained at a
desired condition. For a change in layout of various equipnents 16 and so
on, position data and codes of various ed® pnents 16, workers 13 and so on,
whi ch are made the object of control after the change in |ayout, are

i nputted from tinstaaceiofrisiné® of sehisdday.t h®hel pvocess datag2l3 is

datz representing a fabrication process of products. In
an example shown in Fig. 7, the process data 213 has
coordinate data 215 of a start portion of each of three
process steps (for example, nine digits in a hexadecimal
notation) and a scheduled instant 216 at which the
product reaches the start portion of the process step.
The scheduled instant may be a scheduled instant for the
first one of a series of products of the same kind or a
scheduled instant for eéch of those products. 1In the
latter case, the code of each product is recognized for
comparison with the scheduled instant for that product.
The target throughput data 214 is a target thrdughput
219 of the same kind of products, for example, per one
day. |
_ The layout data 108 manages data of equipment
109 and worker 110. AE shown in Fig.-s,'an object to be
controlled (product, worker, production equipment and so
on) is managed as data 201 (for example, six digits in
the hexadecimal notation) which represents the code of
the object and phase data 202 (for example, nine digits)
- which is position data of the object. These data are
stored in the memory deviée 102. For the purpose of
simplification, data of only one for each of the
product, worker and production equipment is shown in
Fig. 5. However, if there are a plurality of products,
workers -and production equipmentE, their respective data

are managed.
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or 2 to the arithnmetic circuit 26 of the controller 25 through the

conmmuni cation between the receivers 20 and the transmitters attached to the
vari ous equi pnents 16, the workers and so on to subject the inputted data
to correspondence to the origin of coordinates on the floor 1 or 2. The
positions of the various equipnents 16 andlso on after the change in |ayout
are newy recogni zed by the correspondence, thereby naking it possible to

easily cope with the chan LN o] Agdcolbesed bifa@e kind nshimbledUaly:
novi ng bodi es incl uding tﬁgh%r% g%tgb%B orc24bor the |i ke can be naintgined

and control |l ed agind #legdferene8dhbinBBr 204hef ohe phasehdaga 1201 ayout.

Since the coordinate positions of the transmtters 5 disposed on the floor

1 or 2 in the figseppresents phase data (205, 206, 207) of three digits in
the hexadecimal notation transmitted from three points
A, B and C on a floor.

A method for management and control of those

data in thé controller 9 will be explained using Fig. 6.
Data transmitted ffom objects to be controlled or
products 3 or 4 include code énd phase data shown in
Fig. 5. These data are received by the receiver 10
(step 121) and the positions are thereafter operated or
determined and recognized in accordance with the method
explained in conjunction with Fig. 3 (step 122). The
recognized position data is managed as layout data 108.
Fig. 9 shows an example of worker layout data. Equip-
ments are also managed in a similar manner. On the
other hand, position d#ta of products is stored in the
‘memory 102. The position data 203 of products among the
recognized position data is compared with production
plan data 103 in the memory device 102, in particular,
data of throughput 212, process 213 and target through-
put 214 (step 122) for comparison with the scheduled
values (step 123). The comparison is made in such a
manner that the position data 203 of the corresponding
product is compared with the coordinate of a start
portion of each process step to judge whether or not the
product has reached the step and an instant when the

product reaches is compared with the corresponding
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and second enbodi nents becone the bases for operation of the position data
of objects to be controlled, there is the case where the correction of the
| positions are required at the time of a change in layout of a line or the
| i ke. Therefore, at |east one fixed receiver 12 for correction is provided
"at a known coordinate position on each ©f32he floors 1 and 2 and it is
possi ble to operate or determ ne a di stance between the fixed receiver 12

for correction and gfg% tégggg%%éfgcgoég%ﬁgggétQ@ Sﬁ”ﬁn@%ghﬁabh% the

therebetmeen:ﬁﬁﬂ?ﬁ& et f "éach fransmtter can be

Wher e onl'yt ne et eReRF: B BFORIEE, HaBnpdra B aLE, BREcBh 0L the Ne cace

suffices. In the CASGNNERG LPEpPPELL 8Raftble, step A) is before the -
scheduled instant 8:40, the judgement of the product
flow as being earlier than the schedule is made so thgt
the entry of a predetermined symbol, for example, O is
made in an actual column 217 indicating the progress
condition of the product in the step A (step 123). If
the instant of interest is after the scheduled instant,
the judgement of the product flow as being later than
the schedule is made so that the entry of a symbol X is
made in the actual column 217 (step 123). Accordingly,
the example shown in Fig. 7 shows that the product flow
is earlier than the schedule in the case of the steps A

~and B and is later than the schedule in the case of the

step C. '

In a step in which the flow is earlief than
the schedule, instruction data for suppressing the input
of products to this step is given to workers and/or
equipments through the transmitter 1l on the basis of
the above result (step 125).

The instruction data includes data represent-
ing an identification code of a receiver of the
instruction data and the contents of instruction, as
shown in Fig. 8. The data is represented by, for
example, a series of numerals in the hexadecimal
nP;ation. Thé instruction data may further inélude

position data of the receiver. The identification code
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-41- the transmitter 5 in a plane is changed, at |east three receivers are
required. The correction of the coordinate position of each receiver 20

di sposed on the floor 1 or 2 in the third enbodinent is simlar to the case
of the first and second enbodi nents but additionally requires the

communi cati on between each receiver 20-afd a fixed transnitter 28 for
correction provided at a known coordi nate position on each of the floors 1

and 2. The recqegpi bodl talh Gt PliPflrddyEeth the layout data shown 34
Fig. 8. Various instruction data may be stored in the .
memory device 102 beforehand so that one data is
selectively read therefrom. Thereby, the instruction
data is received by a worker or an equipment correspond-
ing to the read code. For the worker, a warning or the
like may be issued in accordance with the instruction,
for example, to a monitor carried by the worker or a
message according to the instruction may be displayed on
the monitor. For the eqﬁipqent, the input of products
to the process step is suppressed in accordance with the
instruction.

In a step in which the flow is later than the
schedule (step 127), instruction data is given to the
correspohding'workers and/or equipments in order to
input products to the corresponding step (steps 129 and
130) or instruction daﬁa is given to a superintendent 6f
the corresponding line to input workers and/or equip-
ments to the corresponding step.

Whether the flow of products is earlier or
later than the schedule may be judged by comparing a
scheduled value 220 and an actual value 221 of the
throughput 212 of the same kind of products at the
present point of time. 1In this case, the judgement is
made in accordance.with whether the throughput of
products at the present point of time (or the actual
value) is larger or smaller_than the scheduled wvalue.

If the actual value is larger than the scﬂeduled value,
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distribution in an XY plan have been explained in conjunction with the
foregoi ng enbodi nents. Next, the recognition and control in three

di.mensi ons additionally including an XZ or YZ plane on the sane floor wll
be explained in reference to Figs. 13 and.14. Fig. 13 is a plan view
showi ng an exanpl e of an equi pnent arrandénent in a processing line for
expl aining the recognition and control in three dinensions in the present

U i Rgsiligh SATRARANG 5t tndyplerelprasiecs

XIV-XI'V. In Figs. es conponents as those in 1A, 1B
and 2 are desjgnasgdelY tbhwotdidt s’ Al A diipiiat ts gerédase iwethen Figs.

1A, 1B and 2. In Figs. 13 and 14, reference nuneral 17
start portion of the line in a manner similar to that in
steps 125 and 130. If the actual value is smaller than
the scheduled value, the process step including ghe late
product flow is listed up (step 128) and an operation
similar to that in steps. 129 and 130 is perfoimed.
Thereby; the control of products on the floors 1 and 2
is performed.

Next, a method for control of workers in the
controller 9 will be explained using éig. 10. As
mentioned above, phase data of a worker is received by
the receiver 10 (step 131) and the position thereof is
then determined and recognized by the arithmetic circuit
7. The recognized position data is stored as the
present position for layout data 108 in the memory
device 102 shown in Fié. 4A and is compared with an
arrangement position in the layout data 108 (step 132).
The worker layout data is represented as the code 231,
the arrangement position 232 and the present position
233 of each of workers of that day, as shown in Fig. 9.
The arrangement position is a set position for that day.
Each data is represented in the hexadecimal notation.
The worker code, the arrangemént.position data and the
present position data are represented by, for example,
six digits, nine digits and nine digits, respectively.
The arrangement position data 232 and the present
position data 233 are compared with each other. If both

Thiz is the replacement sheet



denotes a conveyor arranged at a ceiling and nuneral 33 denotes noving
bodies including a plurality of products which are carried in a building by
t he conveyor 17 so that they are novable in an upward/ downward direction.

- 42 - Nunmeral 30 denotes transmtters disposed on an XZ or YZ wall surface
of a floor 1 which are applied with coordidat-es beforehand. In order to
determ ne the Z-direction coordinate of an o?kgct t,0 he co troII the

transnitters ar&hg ridatRPREe the| 8ame -t RoPHESEr LAY

transmtters 5 dlif%fﬁg, t{g stored as the result of Judgement. If

both the data are different from each other, a symbol
X is stored as the result of judgement. The results of
judgement are displayed on a display device 38 (see Fig.
4a). 1In this hanner, the positions of workers are
checked (step 133). In. the case where a worker is
present at a pléce different from the arrangement
position, data as shown in Fig. 8 is transmitted to the
worker to instruct the worker to return to the original
arrangement position (step 135). The instruction for
movement to a worker can be made accurately in such a
manner that the worker can see an instruction from the
controller by means of the above-mentioned monitor, a
pocket bell with display function or the like. Thus,
the control of workers on the floors 1 and 2 is

- performed. .

A method for control of equipments will now be

explained using Fig. 11. Position data of an equipment

. is.received by the receiver 10 (step 141) and the
position thereof is then determined-and recognized by
the arithmetic circuit 7. The recognized position data
is stored as the present position for layout data 108. in
the memory device 102 shown in Fig. 4A and the layout
data is compared with production plan data 103 (step
142) to check the position of the equipment (step 143).
In the case where the equipment is presgnt at a place

different from an arrangement position set in the memory
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positions on the floor 1. As in the enbodi nent shown in Figs. 1A and 1B, a
‘receiver 6, an arithnetic circuit 7 and a transnmitter 8 (not shown) are
attached-to each nmoving body 33. Also, a controller: 9 including a receiver
10 and a transmitter 11 provided therein and a fixed receiver 12 for
correction are disposed on the floor 1~ 3% i-n the enbodi ment shown in Figs.
1A and 1B. The operation of the_above constructiﬁn,is t he sane ag t%@:i n
the embodi mentdeifify iPresgat phagaddapa aRBeRPrkqinfhrusticp.8a s, for

AR e O R ST E
e Lo - AT BRSE AU LIRE" bhap 05310118 SR e

where the flow of products is not normal, the conditions

of abnormality is memorized (step 146). If the

conditions of abnormality occur many times, information

of a troublesome equipment is transmitted to the

superintendent of the line to instruct the super-

intendent to make a change in layout (step 148).

By combining the above-mentiohed control
methods, it becomes possible to make the simultaneous
control of products, workers and equipments.

The change in layout may be similar to that in
the first embodiment. |

Next, a third embodiment of the present
invention, in which a plurality of receivers are
disposed on the floor 1 or 2, will be explained in
reference to Figs} 12A and 12B. Figé. 122 and 12B are
plan views showing an example of an equipment arrange-

.ment in a processing line in the building of a factory.
More particularly, Fig. 123 is a plan view of the first
floor and Fig. 12B is a plan of the ground.floor. In
Figs. 12A and 128, the same components as those in Figs.
1A and 1B are designated by the same reference numerals
as those used in Figs. 1A and 1B.

In Figs. 12A and 12B, numeral 20 denotes
receivers disposed at three positioné on the periphery

of each of the floors 1 and 2. The number of disposal
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position control signal in the enbodi nent shown in Figs. 1A and 1B
Accordingly, the positional recognition of the noving body 33 in three

di mensi ons becones possi ble and the carriage of the noving body 33 naking a
novenent in three dinensions can be maintained and controlled easily at a
desired condition. As has been expl ai ned3fn-the foregoing, a production
control system according to the present - 43 - invention provides an

effect that 1 NGy RS EP! Ee ' FEcERTEra" 20N aNkY REEELSEnRAY 1inonal
gnition an

order to determine the coordinate of an object to be
controlled. Numeral 21 denotes a transmitter (not
shown) which is attached to each moving body such as a
_broduct 23 or 24 or the like flown along a line on the
floor 1 or 2. The transmitter 21 can always transmit a
.code and its own position data associatéd with the
carriage thereof to each receiver 20. An objecg to be
controlled other than the mowving body is attached with a
transmitter (not shown) which can transmit a code and
its own position data associated with the carriage
thereof to each receiver 20. Numeral 22 denotes a
transmitter (not shown) which is attached to each
product 3 or 4.

Numeral 25 denotes a controller disposed on
each of the floors 1 and 2. Numeral 26 denotes an
arithmetic éircuit pro?ided in the controller 25. The
arithmetic circuit 26 sequentially determine the
position coordinate of éach product 23 or 24 or the like

-associaéed with the carriage thereof on the basis of the
position coordinate and a code from the transmitter 21
and the transmitter of the object to be controlled other
than the moving body.received through each receiver 20.
Numeral 27 denotes a transmitter provided in the
controller 25. The transmitter 27 is capable of
recognizing the positions of objects-to be controlled
inclusive of the products 23_or 24 or'the_like by making

the correspondenée of the operated coordinate data to
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control of physically distributed equipnents in a processing |line, an
assenbly line or the like in the building of a factory and

physi cal -di stribution related equi pnments including various fixed devi ces,
.workers and set forth, and an effect that the systemcan easily cope with a
change in layout of the line. Now, the af8Pesaid enmbodi ment nay be nodified
such that the transmtters 5 or receivers 20 may be di sposed at | east three
positions in the spage . defined by the X, Y and Z coordinates. Further, the

‘plurality of tFBRsRFiGdDs A the GARFAinatesseet|ent Hae shhe@r nhyoF u?t her
1) e 3| e pBUERR A AR SARRRTECLA] 2 BSaLEiEn O o
signal for positional control of each product 23 or 24
or the like to the receiver 22 on the basis of the
result of recognition.

Numeral 28 denotes a fixed.transmitter for
correction disposed at at least one predetermined
pos;tion on each of the floors 1 and 2. The transmitter
28 is capable of correcting the position of each
receiver 20 arbitrarily by operating a distance to the
receiver 20 on the basis of a commﬁnication with the
receivef 20.

The operation of the present embodiment will
now be explained.

Before the line operates, position data from
the transmitter 21 attached to each moving body such as
the product 23 or 24 or'the like and position data from
the transmitter attached to an object to be controlled
other than the moving body are transmittéd to the
receivers 21 disposed on the floor 1 or 2. The
transmitter 21 makes the transmission always and the
transmitter attached to an object to be controlled
other than the moving body makes the Eransmiséion, as
required. The setting of the origin Af coordinates on
the floor 1 or 2 and the application of coordinates to
the floor 1 or 2 with the origin taken as a reference

.are made in a manner similar to that in the foregoing
embodiments. | . |
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Furthernore, the comuni cation anong the transmtters and the receivers may
‘be perfornmed by using optical communication. CLAI M5 44
1. A production control systemfor controlling a plurality of objects in
a factory, conprising: (i) atransmtting unit having a plurality of
transmtters disposed at a plurality of -pB3&determ ned positions within the
factory, each of said plurality of transmitters transnmtting a code

i nherent thereto and position data representing

After the start of the operation of the line,
position data of each moving body such as the product 23
or 24 or the like associated with the carriage thereof
and position data of an object to be controlled other
than the moving body are received by each receiver 20
disposed on the floor 1 or 2. The réceived data is
inputted from the receiver 20 to the arithmetic circuit
26. On the basis of the inputted data, the_arithmetic
circuit 26 sequentially determines the position
coordinate of each product 23 or 24 or the like
associated with the carriage thereof and determines the
position coordinate of the object other than the moving
body. The determined coordinate data is subjected to
correspondence to the origin of coordinates on the floor
1 or 2 so that the_positions of all objects to be
controlled are recognized in accordance with the
correspondence. On thé basis of the recognized position
data, a control signal for position control is outputtéd
from the transmitter 27 of the controller 25 to the
receiver 22 attached to each product 3 or 4 or the like
so that the carriage of the moving body such as the
product 3 or 4 is controlled so that it is maintained at
a desired condition.

For a change in layout of various equipments
16 and so on, position data and codes of various
equipments 16, workers 13 and so on, which are made the
object of control after the change in layout, are

inputted from the receivers 20 disposed on the floor 1
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position thereof wthin the factory; (ii) said plurality of objects to be
controll ed, each of said plurality of objects to be controlled including: a
receiver for receiving the position data fromsaid transmtters of said
transmitting unit, position recognizing nmeans for recognizing a position of
sai d each of said plurality of objects=t80be controlled in accordance with
the position data received by said receiver, nenory neans for storing a

code inherent to said g3 Hf; 'ék%#LEEQéﬁytoﬁsoQEeghg Eenkeolaekr @isl ed,

and a transnitP& “or transmtting ata
¢hrough the communication between the receivers 20 and
the transmitters attached to the various equipments 16,
the workers and so on to subject the inputted data to
correépondence to the origin of coordinates on the floor
1 or 2. .The positions of the various equipments 16 and
so on after the change in layout are newly recognized by
the correspondence, thereby making it possible to easily
cope with the change in layout. ‘And, the carriage of
individual moving bodies including the products 23 or 24
or the like can be maintained and controlled at a
desired condition, as before the change in layout.

Since the coordinate positions of the
transmitters 5 disposed on the floor 1 or 2 in the first
and second embodiments become the bases for operation of
the position data of objects to be controlled, there is
the case where the corfection of the positions are
required at the time of a change in layout of a line or
the like. Therefore, at least one fiked receiver 12 for
correction is provided at a known coordinate position on
each of the floors 1 and 2 and it is possible to operate
or determine a distance between the fixed receiver 12
for correction and each transmitter 5 through the com~
munication therebetween so that the coordinate position
of each transmitter 5 can be corrected arbitrarily in
accordance with the determined value. In the case where
only the height of the transmitter -5 is chépged, one

receiver suffices. In the case where the position of

Tﬁﬁistheremacementshnot
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representing the position recognized of said each of said plurality of
.0bj ects and the code inherent to said each of said plurality of objects;
(iFi) a control unit including: a receiver for receiving the data
‘representing the positions recogni zed of said plurality of. obj ects and
.the codes inherent to said plurality of oilects transmitted fromsaid
plurality of objects to be controlled, nenory neans for storing the data

irepresenting the.pasithaBRTREOY 46 Lipre I wrdigeapfat least three

receivers are required.
| The correction of the coordinate position of

each receiver 20 disposed on the floor 1 or 2 in the
third embodiment is similar to the case of the first and
second embodiments but additionally requires the
communication between each receiver 20 and a fixed
transmitter 28 for correctiop provided at a known
coordinate pésition on each of the floors 1 and 2.

The recognition and control of physical
distribution in an XY plan have been explained in
conjunction with the foregoing embodiments. Next, £he
recognition and control in three dimensions additionally
including an XZ or YZ plane on the same floor will be
explained in reference to Figs. 13 and 14. Fig. 13 is a
plan view showing an example of an equipment arrangement
in a proceséing line for explainin§ the recognition and
control in three dimensions in the present invention,
and Fig. 14 is a cross section of Fig. 13 taken along

.line XIV-XIV. 1In Figs. 13 and 14, the same components
as those in Figs. 1A, 1B and 2 are designated by the
.same reference numerals as those used in Figs. 1A, 1B
and 2.

In Figs. 13 and 14, reference numeral 17
denotes a conveyor arranged at a ceiling and numeral 33
denotes moving bodies including a plurality of products
which afe carried in a building by the conveyor 17 so

that they are movable in an uéward/downward direction.
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objects, the codes inherent to said plurality of objects, and production
pl an data for the products, calculation neans for cal cul ati ng an act ual

t Air oughput of the products in accordance with the data representing the
positions recogni zed of said plurality of objects stored in said nenory
means, conparing nmeans for conparing the 42twual throughput of the products
with the production plan data for the products to obtain a result of

e ey o “ony oot o RuaBEaR 3P BReR Sahess cRhaklskpont® o
conparison frogy sgt dygoRaN! 8grFades o2l floor 1 which are applied
with coordinates beforehand. 1In order to determine the
Z-direction céordihate of an object to be controlled,
the transmitters are arranged at at least two positions
to.correspond to transmitéers 5 disposed at three
positions on the floor 1. As in the embodiment shown in
Figs. 1A and 1B, a receiver 6, an arithmetic circuit 7
and a transmitter 8 (not shown) are attached to each
moving body 33. Also, a éontroller 9 including a
receiver 10 and a transmitter 1l provided therein and a
fixed receiver 12 for correction are disposed on the
floor 1, as in the embodiment shown in Figé. 1A and 1B.
The Operatidh of the above construction is the
same as that in the embodiment shown in Figs. 1lA and 1B,
. excepting that Z-direction coordinate data of the moving
body 33 determined by each transmitter 30 is added to
X¥-plane coordinate data of the moving body determined
by each transmitter 5 and a three-dimensional position
‘control éignal is substituted for a two-dimensional
position control signal in the embodiment shown in Figs.
1A and 1B. Accordingly, the positional recognition of
the moving body 33 in three dimensions becomes possible
and the carriage of the moving body 33 making a movement
in three dimensions can be maintained and controlled
easily at a desired condition.
| As has been explained in the foregoing, a

production control system according to the'present
This is the replacement shast
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a transmtter for transmtting the control signal fromsaid control neans
to said plurality of objects to be controlled; and (iv) a fixed receiver
for correction, disposed at a predeterm ned position within the factory,

i ncl udi ng nmeans for calculating the distance to each of said transmtters
of said transmtting unit in accordance-w#8h=~t he codes inherent to said
transmtters of said transmtting unit and the 46 position data of said

‘transmitters of said
invention provides an effect that the system enables the
easy and highly-precise positional recognition and
control of physically distributed equipments in a
processing line, an assembly line or the like in the
building of a factory and physical-distribugion relatea
equipments including various fixed devices, workers and
set forth, and an effect that the system can easily cope
with'a change in layout of the line.

| Now, the aforesaid embodiment may be modified
such that the transmitters 5 or receivers 20 may be
disposed at least threé positions in the space defined
by the X, Y and Z coordinates. Further, the plurality
of transmitters or reéeivers disposed in the space may
further include at least one transmitter or receiver
disposed at a position out of a plane defined by the at
least three positions.

Furthermore,'the communicafion among the

transmitters and the receivers may be performed by using

optical communication.
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transmtting unit transmtted therefromso that the position of each of
said transmtters of said transmtting unit cambe corrected. 2. A

production control systemfor controlling a plur ‘ ml m in a
factory, conprising: (i) a transmtting unit ha\l ﬂﬂ“m ““ ﬂﬂ l)
transmtters disposed at a plurality of predeterm ned posPtidns* within the
factory, each of plurality of transgygtters transmtting a code
i nherent theret osition data representing position thereof within the
factory; (ii) said plyur f_ 0O o) I f_said
plurality of obj‘a"ects §lbéﬂc/cotg‘Drl%l g"trison]t'cl L?dse‘:"g'{?nﬂ';P ngtrgfi 8 a
plurality of objects in a factory, comprising:

(i) a transmitting unit having a plurélity of
transmitters disposed at a plurality of
predetermined positions within the factory, each of -
said plurality of transﬁitters transmitting a code
inhefent thereto and position data representing
position thereof within the factory;

(ii) said plurality of objects to be
controlled, each 6f said plurality of objects to be
controlled including:

a receiver for receiving the position data from
said transmitters of said trangmitting unit,

position recognizing means for recognizing a
position of said each of said plurality of objects
to be ¢ontrolled in accordance with the position
data received by said receiver,

memory means for storing a code inherent to
said each of said plurality of objects to be
controlled, and

a transmitter for transmitting data
representing the position recognized of said each of
said plurality of objects and the code inherent to
said each of said plurality of objects;

(1ii) a control unit including:

a receiver for receiving the data representing

" the positions recognized of said plurality of

This is the replacement shest
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a receiver for receiving the position data froms wt!b nsmtters of said

_transn1tt|ng unit, nmenory nmeans for storing a cod d each of
sdaid plurality of objects to be controlled, and a
transmtting the position data fromsaid transnmtting unit and the code

I nherent to said each of said plurality of objects; (iii) a control
cunit including: a rgceiyer for rece|V|ngﬂ&g;Iposition data and the codes
i nherent to sai d pbjeatst andf tbkj ecdest erttet of rsaid PXhd M) idy of
obj ects to be controll ed,
objects transmitted from sald plurallty of objects
to be controlled,
memory means for storing the data representing
the positions recognized of said plurality of
objects, the codes inherent to said plurality of
objects, and_productioﬁ pian data for the products,
calculation means for calculating an actual
throughput of the products in accordance with the
data representing the positions recognized of said
plurality of objects stored in said memory means,
comparing means for comparing the actual
throughput of the products with the production plan
data for the products to obtain a result of
comparison,
control means for outputting a control signal
for said plurality of objects to be controlled in
accordance with the result of comparison from said
comparing means, and
a transmitter for transmitting the control
signal from said control means to said plurality of
objects to be controlled; and
(iv) a fixed receiver for correction, disposed
at a predetermined position within the factory,
including means for calculating the distance to each
of said transmitters of said transmitting unit in

accordance with the codes inherent to said

. transmitters of said transmitting unit and the

Hies s the replacement sheet
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- 47 - position recogni zing nmeans for recognizing a position of said each

of said plurality of objects to be controlled in accordance wth—the—

'position data received by said receiver, nenory ”Eanﬂmm ms '
‘posi tions recognized of said plurality of objects, 't m mn]m, ﬁ to
said plurality of objects, and production plan data for the pmoducts,

‘calcul ation.means for calculating an actuglg throughput of the products in

accordance with the data, representing the positions recognized of said
position data of said transmitters of said

transmitting unit transmitted therefrom so that the
- position of each of said transmitters of said
transmitting unit can be corrected.

2. A production control sysﬁem for controlling a
plurality of objects in a factory, comprising:

(1) a transmittipé unit having a plurality of
transmitters disposed at a éiurality of
predetérmined positions within the factory, each of.
said plurality of transmitters transmitting a code
inherent thereto and position data representing
position thereof within thg factory;

(ii) said plurality of objects to be
controlled, each of said plurality of objects to be
controlled including: |

a receiver for receiving the position data from
said transmitters of said transmitting unit,

memory means for storing a code inherent to

' said each of said plurality of objects to be
controlled, and

a transmitter for_transmitting the position
data from said transmitting unit and the code
inherent to said each of said plurality of objects;

(iii) = a control unit including:

a receiver for receiving the position data and
the codes inherent to said plurality of objects
transmitted from said plurality of objects to be.

controlled, iS5 is ¥
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plurality of objects stored in said menory means, conparing means for
conparing the actual
data for the products to obtain a result of conparl neans for
outputting a control signal for said plurality of o gﬂ mw @’ roIIed
in accordance with the result of conparison fromsaid co and
a transmtter for transmtting the control |gnal from said control neans

to said plurality of obj ects to be control g%%|v a fjxed receiver
for correction, di spoPeFi&tt 9¥[ﬁ%ﬁﬁﬁﬁﬁ?ﬁ¥ExP$ﬁEﬁt P FHRItRctory,

position of said each of said plurality of objects

- to be controlled in accordance with the position

data feceived by said receiver,

memory means for storing the positions
reéogniZed of said plurality of objects, the codes
inherent to said plurality of objects, and
production plan data for the products,

calculation means for calcul;ting an actual
throughput of the products in accordance with the
data representing the positions recognized of said
plurality of objects stored in said memory means,

comparing means for comparing the actual
throughput of the products with the production plan
data for the products to obtain a result of
comparison,

control means for outputting a control signal
for said plurality of objects to be controlled in
accordance with the result of comparison from said
comparing means, and

a transmitter fpr transmitting the control
signal from said control means to said plurality of
objects to be controlled; and |

(iv) a fixed receiver for correction, disposed
at a predetermined position within the factory,
including means for calculating the distance to each
of said transmitters of said transmittiné unit in

accordance with the codes inherent to said
This is the replacement sheet
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i ncl udi ng nmeans for calculatlng t he di stance to each of said transmtters
of said transmtting unit in accordance with the codes Iﬂhﬁfﬁﬂ%—%ehééHLL_~

48 transmitters of said transmtting unit and the p05|t|on

transnitters of said transmtting unit transmtted therefr "Mii@lﬂiﬂ",ﬂ’
bosition of each of said transmitters of- sﬁBd—transn1tt|ng um

corrected. "3. A production control systemfor controlling, in a factory,

a plurality of objects to be controlled
transmitters of said transmitting unit and the

position data of said transmitters of said
transmitting unit transmitted therefrom so that the
position of each of said transmitters of said B
transmitting unit can be corrected. _

3. A production control system for controlling, in
a factory, a plurality of objects to be éontrolled
such as products, parts of the products, moving
bodies for carrying the-products and the parts, and
equipments for fabricating the products, comprising:

(i) a receiving unit having a plurality of
receivers disposed at a plurality of predetermined
positioﬁs'within the factory, each of said plurality
of receivers having a code inherent thereto, and
inciuding a transmitter for transmitting the code
inherent thereto and position data represehting the
position thereof within the factory;

(ii) said plurality of objects to be
controlled, each oflsaid plurality of objects to be
éontrolled including a receiver,

memory means for storing a code inherent to
said each of said plurality of objects to be
controlled, and

| a transmitter for transmitting position data of
said each of said plurality of objects and the code
inherent to said each of said plurality of objects
to said receiving unit;

(iii) " a control unit including:
This is the replacement siung
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such as products, parts of the products, noving bodies for carrying the
-products and the parts, and equi pnents for fabricating the

gco'rrpri sing: (i) a receiving unit having a plurality; JMBW i sposed
at a plurality of predeterm ned positions wthin the i _\”‘ﬂ%ﬂﬂﬁésal d
‘plurality of receivers having a code inhedént- thereto,” afid £nc
‘transmtter for transmtting the code inherent thereto and position data
representing the position thereof within the factory; (ii) said plurality
of objects to be contr gdsitiemchecdgniziingl neanst fosf reppoeising e
controlled including a receiver, nmenory nmeans for _storing a _code inherent
to position of said each of said plura}ity of objects
to be controlled in accordance with the position
data and the code inherent to said each of said
plurality of objects both transmitted from said
plurality of objects to be controlled and received
through said receiving unit,
memory means for storing the positions
recognized of said plurality of objects, the codes
inherent to said plurality of objects, and
production plan data for the products,
calculation means for calculating an actual
throughput of the products in accordance with the
data representing the positions recognized of said
plurality of objects stored in said memory means,
comparing means for comparing the actual
throughput of the products with the'production plan
data for the products to obtain a result of
comparison,
| control means for outputting a control signal '
for said plurality of objects to be controlled in
accordance with the result of comparison from said
. comparing means, and
| a transmitter for transmitting the control
signal from said control means to said receiver of.
said each of said plurality of bbjects to be

controlled; and'.

(iv) a fixed transmitter for correction,

This is the replacement sheet
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said each of said pIuraIity of objects to be controlled, and a transnmtter
for transmtting position data of said each of said plurality of objects

e e e s e o LR

Fecogni zi ng means for recognizing a positiB0 ef said*eath 'of "sai’d plurality
of objects to be controlled in accordance with the position '

disposed at a predetermined position within the

factory, including means for calculating the

distance to each of said receivers of said receiving
| unit in accordance with the codes inherent to said
receivers of said receiving unit and the position
data of said receivers of .said receiving unit so
that the position of each of said receivers of said
re;eiving unit can be corrected.

4. A production control system according to one of

claims 1 to 3, wherein said objects to be controlled
include workers who work in the factory. '

5. A production control system according to claim

1 or 2, wherein said transmitters of said
transmitting unit are disposed at least three
positions in the factory.

6. A production control system according to claim

'3, wherein said receivers of said receiving unit are
disposed at least three positions in the factory.

7. A production control system according to claim
1 or 2, wherein at least one of said transmitters of
said transmitting unit is disposed away from a plane
on which all of remaining transmitters of said
transmitting unit are disposéd,

. 8. A method of controlling a production control
system for controlling a piurality of objects in a
factory, the production system'cémprising:

(i) a transmitting.unit having a plurality of

transmitters disposed at a plurality of
" This is the replacement sheet
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data and the code inherent to said each of said plyratity-oef—ebjects both

transmtted fromsaid plurality of objects to be coﬁuﬂ

: ei ved
t hrough said receiving unit, nmenory neans for stori Hﬂﬂ ﬂ#ﬁ "
S *

recogni zed of said plurality of objects, the codes i®hefe
said-plurality of objects, and production §1 an data for the products,
cal culation neans for cal cul ati ng an actual throughput of the products in

accordance with the data representing the positions recognized of said
plurality of obj&¥edetermined B@SEth@ﬁﬁrylﬁﬁéﬁthéoﬁﬁﬁF%ﬁa'm&%ﬁ?

conpari ng the actual .t hroughput of the products with t ' I
partng égid plu#glfgy of trangmgt%ers @}ansmg%tgigd%FQS%% ptan

inherent thereto and position data representing
position thereof within the factory:

(ii) said plurality of objects to be
controlled, each of said plurality of objects to be
controlled including:

a receiver for recéiving the position data from
said transmitters of said{transmitting unit,

position recognizing means for recognizing a
position of said each of said plurality of objects
to be controlled in accordance with the position
data received by said receiver,

memory means for storing é codg inherent to
said each of said plurality of objects to be
controlled, and

a transmitter for transmitting data
representing the position recdgnized of said each of
said plurality of objects and the code inherent to
said each of said plufality of objects;

(iii) a control unit including:

a receiver for receiving the data representing
the positions recognized of said plurality of
objects and the codes inherent to said plurality of
objects transmitted from said plurality of objects
to be controlled,

memory means for stqring the data rqpresenting

the positions recognized of said pluraiity of
This is the replacement shee
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data for the products to obtain a result of conpa*%sgnr_ggQLLgLNggﬁgs for
outputting a control signal for said plurality of cts to be T roll ed
i'n accordance with the result of conparison front#%ﬂg ns, and
atransmtter for transntttlng t he control signal ” means

to said receiver of. said each of said f4rality of ObJECtS tosbe
controlled; and (iv) a fixed transmtter for correction,

objects, the codes inherent to said plurality of
objects, ané production plan data for the products,
and

calculation means for calculating an actual
throughput of the products in accordance with the
data representing the positions recognized of said
plurality of objects stdred in said memory means,
and '

{iv) a fixed receiver for correction, disposed
at a predetermiﬁed position within the factory,
includiné means for calculating the distance to each
of said transmitters of said transmitting unit in
accordance with the codes inherent to said
transmitters of said transmitting unit and the
position data of said transmitters of said
transmitting unit transmitted therefrom so that the
position of each of said transmitters of said

transmitting unit can be corrected;

wherein the method comprising the steps of:

comparing the actual throughput of the products
with production plan data for the products to obtain
a result of comparison; and |

transmitting a control signal for controlling
said plurality of objects to be controlled in
accordance with the result of comparisoﬁ, from a
transmitter of said control unit.

9. A production control system substantially as
' . This is the replacement shaet
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50.di sposed at a predeterm ned position within the ‘fact or y, including means

for calculating the distance to each of said recei: ng

‘unit in accordance with the codes inherent to saidr L\ f i
receiving unit and the position data of said recei veliﬂfﬂﬂm;'ﬁuuaa ing
unit so that the position of each of sai-d &3ceivers [ uni t

can be corrected. 4. A production control system according to one of
claims 1 to 3, wherein said objects to be controlled include workers who
work in the factory. 5. A production control systemaccording to claim1

or 2, wherein said transm’dtters, of _sajd
. herein described with reference to and as

illustrated in Figs. 1 to 3, or Figs. 4 to 11, or
Figs. 12 to 14 of the accompanying drawings.

10. A method of controlling a production control
system substantially as any one herein described

with reference to the ‘accompanying drawings.
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transmtting unit are disposed at |east three positions in the factory. 6.
A production control systemaccording to claim3, wherein said receivers of
sald receiving unit are disposed at |east three positions in the factory.
7. A production control systemaccording to claim1 or 2, wherein at

| east one of said transmitters of said t-r&4switting unit is disposed away
froma plane on which all of remaining transmtters of said transmtting

unit are disposed. 8. A net f.controlling a production control system
E%gBﬁEEFQQ Fnggéi(ﬁgﬁTﬁﬂmaproduction syst em

for controlling a plurality o

conpri si ng:

(i) atransmtting unitABSTRAgTa plurality of

A production control system for controlling,
in a factory, objects to be controlled which include
products, parts for the products, movigg bodies for
carrying the products and the parts, and equipments for
fabricating the products, includes a position recogni-
tion unit for recognizing the positions of at least the
moving bodies and the equipments, a memory for storing
production plan data for the products, and a controller
for comparing the positions of the moving bodies and the
equipments recognized by the position recognition unit
with the production plan data stored in the memory to
transmit a control_signal for position control to the
moving bodies and the equipmenfs on the basis of the

result of comparison.

(Fig. 1la)
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transmtters disposed at a plurality of - 51 - predeterm ned positions
‘within the factory, each of said pliurality of transnmtters transnmitting a
.code inherent thereto and position data representing position thereof
within the factory; (ii) said plurality of objects to be controlled, each
‘of said plurality of objects to be controlled-including: a receiver for
‘receiving the position data fromsaid tranknttters of said transmtting

' FIG. | A
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‘position recogni zing means for recognizing a position of said each of said
‘plurality of objects to be controlled in accordance with the position data
recei ved by said receiver, nmenory neans for storing a code inherent to said
‘each of said plurality of objects to be controlled, and a transmtter for
transmtting data representing the position recognized of said each of said
plurality of objects and the code inherent2te said each of said plurality
of objects; (iii) a control unit including: a receiver for receiving
the data representing the positions recogni zed of said plurality of

FIG. 2
16

(

A\

/

1
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objects and the codes inherent to said plurality of objects transmtted
fromsaid plurality of objects to be controlled, nenory neans for storing
thé data representing the positions recognized of said plurality of 52
objects, the codes inherent to said plurality of objects, and production

pl an data for the products, and cal cul ati on neans for cal cul ati ng an act ual
t hr oughput® of the products in accordance-w3tfr t he

FIG. 3

LINE 2

—~—

B(-a-b) \ Cla-b)
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~data representing the positions recogni zed of "said plurality of objects
.stored in said menory neans, and (iv) a fixed receiver for correction,
disposed at a predeterm ned position within the factory, including neans
-for calculating the distance to each of said transmtters of said
transmitting unit in accordance with the codes inherent to said
‘transmtters of said transmtting unit andathe position data of said
transmtters of said transmtting unit transmtted therefromso that the
position of each of said transmtters of said transmtting unit can be
corrected; wherein the nethod d?nprising t he steps of:
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_conparing ‘the act ual t hr oughput of the products with production plan data

.for the products to obtain a result of conparison;

cont r ol

si gnal

and transmtting a
for controlling said plurality of objects to be controlled

i n accordance with the result of conparison,

froma transmtter of said

control unit. 9. A production control system substantially as 53 herein
described.with reference to and as illustr@ated in Figs. 1 to 3, or Figs. 4
to 11, or F I G 5
201 202 203
e e -
OBJECT CODE DATA |- PHASE DATA POSITION
PRODUCT 001 2005 10A 734 321
WORKER 102300A | 223 | 481 | 554
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\
Y .
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Y
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Figs. 12 to 14 of the acconpanying draw ngs. 10.
producti on contr ol
reference to the acconpanyi ng draw ngs.

A nmethod of controlling a
h

system substantially as any one herein described wt
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