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(54) SYSTEM FOR READING OUT BAR CODED LABELS

71D We, MitsuBisHr Denkr KABU-
SHIKI KA1sHA, of 2-3 Marunouchi 2-chome,
Chiyodaku, Tokyo, Japan, a Japanese
Company, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it
is to be performed, to be particularly
described in and by the following state-
ment: —

This invention relates to a system for
reading out bar coded labels employed with
point-of-sales (which is abbreviated to
P.O.S.) systems and the like.

In order to read out the array of bar
coded labels affixed to goods to indicate the
type, price, etc. thereof, it has been already
proposed to place one of goods having bar
coded labels affixed thereto on a marchan-
dise pedestal, pick up an associated bar
coded label by a television camera through
a transparent window provided on the
pedestal, and process the resulting video
signal thereby to read out a signal expressed
by an array of bar codes printed on the
picked-up label. Also in order to correctly
read out the bar coded labels by the tele-
vision camera, scanning lines produced in
the television camera are required to co-
incide in direction with an array of bar
codes on each label. To this end, a raster
formed on the television camera of the
scanning lines produced therein has been
rotated at a predetermined speed while an
associated bar coded label is picked up by
the television camera. When it has been
determined that a corresponding video sig-
nal from the television camera is of a pre-
determined code configuration by process-
ing the signal, the bar coded label is read
out from that video signal on the presump-
tion that the scanning lines have coincided
in direction with the array of the bar codes
on the label. However the rotation of the
raster on the television camera has led to
the necessity of making the television
camera into a complicated construction.
Also where a multiplicity of such television
cameras are used in a single store such as

in a supermarket, it has been required to
rotate a raster formed on each of the tele-
vision cameras and process the resulting
video signal from each camera. Therefore
there has arisen a problem that equipment
in its entirety become expensive.

An object of the present invention is to
provide a new and improved system for
reading out the array of bar codes printed
on bar coded labels which allows television
cameras of simple construction compared to
the above mentioned cameras to be used.

The present invention provides a system
for reading out bar coded labels, compris-
ing at least one television camera means for
detecting a bar coded label affixed to each
of goods and producing a video signal in-
dicating an array of bar codes printed on
the bar coded label, a single video signal
writing and reading unit arranged to write
the video signal from the television camera
means therein as a spatial video pattern and
to scan the written video pattern while the
scanning direction of said pattern is related
thereby to read, as an electrical signal, the
video pattern out therefrom, and a signal
extraction unit for processing the electrical
signal read out from the video signal writ-
ing and reading unit to extract the array of
bar codes on the picked up label.

In a preferred embodiment of the pre-
sent invention the system for reading out
bar coded labels may comprise a plurality
of register units, each including a pick up
section having a television camera for de-
tecting bar coded labels affixed to goods and
producing a video signal thereof, and a
register section for effecting receipts and
payments of cash; a single writing and re-
producing unit operatively coupled to all of
the plurality of register units and including
a first multiplexer and a video signal writ-
ing and reading means, the first multiplexer
arranged to switch the video signals from
the respective television cameras in a pre-
determined order to deliver the switched
video signals to the video signal writing and
reading means, the video signal writing and
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reading means including a plain writing
portion into which the video signals are
entered thereof in the same pattern as the
intact video signals picked up by the asso-
ciated television cameras and from which
the written video signals are read out one
at a time while the scanning direction of
the pattern of video signals is related; a
signal extraction unit including video pro-
cessing means for converting the video sig-
nal read out from the video signal writing
and reading means a digital signal, data
detector means for determining whether or
not the digital signal is a regular coded
signal, and a second multiplexer for deliver-
ing the regular coded signal from the data
detector means to the register section dis-
posed in an associated one of the register
units, and control means for controlling the
switching operation of the first multiplexer,
the writing and reading of the video signal
writing and reading means and the switch-
ing operation of the second multiplexer.

The present invention will become more
readily apparent from the following de-
tailed description taken in conjunction with
the accompanying drawing in which:

Figure 1 is a plan view of a bar coded
label illustrating directions in which a tele-
vision camera involved scans the label;

Figures 2A and 2B are diagrams illustra-~
ting video signals produced by scanning the
bar coded label of Figure 1 in the directions
shown in Figure 1 by the television camera;
and

Figure 3 is a block diagram of a system
for reading out bar coded labels construc-
ted in accordance with the principles of the
present invention.

Bar coded labels such as shown by the
reference numeral 1 in Figure 1 are gener-
ally affixed to goods include the array of
bar codes 2 printed thereon to extend more
or less widthwise of the label indicating the
type, price, etc. of an associated goods
item. The array of bar codes 2 is usually
picked up by a television camera involved
(not shown) to be read out. In order to
correctly read out the bar coded labels,
scanning lines produced in the television
camera are required to be properly located
with respect to an array of bar codes on
each label. That is, the scanning lines are
required to coincide in direction with the
array of bar codes. For example, if the
scanning lines run along the longitudinal
line Jabelled H, of the label 1, tl}at i.s to
say, if the scanning lines coincide in direc-
tion with the array of bar codes 2 then the
television camera can produce a video sig-
nal having a correct waveform as shown in
Figure 2A. However if the scanning lines
run along a line H, oblique to the longitu-
dinal line H, as shown in Figure 1, then
the resulting video signal has a waveform

such as shown in Figure 2B. That is, the
signal does not include signal portions re-
presenting a leading and a tailing code
respectively. Thus the label cannot be
correctly read out.

In order to prevent the video signal from
a television camera from having a wave-
form such as shown in Figure 2B, it has
been already proposed to rotate a raster
formed on the television camera of scan-
ning lines produced therein. This mea-
sure has not only made the television
camera into a complicated construction
but also, with a multiplicity of such tele-
vision cameras used in a single store, the
equipment in its entirety has been expen-
sive.

In order to eliminate the disadvantages
of the prior art practice as above de-
scribed, the present invention provides a
system for reading out bar coded labels
comprising at least one television camera
for picking up bar coded labels, the scan-
ning direction of the camera or cameras
remaining unchanged, and a unit for writ-
ing and reading a video signal from the
televisoin camera or cameras. The writing
and reading out unit is operative to read
out the written video signal while the scan-
ning direction of the video signal is chang-
ing. Then a signal extraction unit pro-
cesses the read video signal in a predeter-
mined order to sense a signal represented
by an array of bar codes on the label.

Figure 3 shows a system for reading out
bar coded labels constructed in accordance
with the principles of the present inven-
tion. The arrangement illustrated com-
prises a plurality, in. this case, n of register
units 10a, 10b, . . . 10n. Each of the re-
gister units 10¢, 10b, . . . 10n includes a
pick up section 12 and a register section
14 each suffixed with the same reference
character as that identifying the mating
register unit. For example, the pick up
section 12a is disposed in the register unit
10a and the register section 145 is dis-
posed in the register unit 105. Each pick
up section 12 is provided with a merchan-
dise pedestal 16 on which goods with bar
coded labels (not shown) are adapted to
be successively placed and with a tele-
vision camera 18 disposed below the pedes-
tal 16 to pick up bar coded labels affixed to
goods placed on the pedestal 16 one at a
time. Each register section 14 includes
a register (not shown) also performing the
calculations, a display device 20 for dis-
playing summations and the like during
the accurate account operation, a type-
writer 22 for typewriting characters and
figures, a drawer 24 for receipt and pay-
ments of cash, a keyboard 26 for manually
entering their required data into the regis-
ter, and a control terminal 28 through
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which electrical signals can externally enter
the register.

All the pick up sections 12¢, 12b, ... 12n
are connected to a single writing and repro-
ducing unit generally designated by the re-
ference numeral 30. The writing and re-
producing unit 30 includes a first multi-
plexer 32 connected to outputs of all the
television cameras 18 to switch video sig-
nals therefrom in order to write the video
signals one at a time, and a video signal
writing and reading device 34 connected
to the multiplexer 32. The writing and
reading device 34 is formed of a scan con-
verter and includes a plain writing portion
divided into a plurality of writing areas
located in predetermined positions A, B,
C. ... The video signal from each tele-
vision camera passes through the first multi-
plexer 32 to be written in into that writing
area located at an allotted one of the prede-
termined positions and in the same pattern
as the intact video signal produced by the
associated television camera. The writing
and reproducing unit 34 is further opera-
tive to read out the written video signals
while a raster involved is rotated in scan-
ning direction.

The video signal read out from the writ-
ing and reading device 34 is supplied to a
data extraction unit generally designated by
the reference numeral 36. The data extrac-
tion unit device 36 includes a video pro-
cessing device 38 connected to the writing
and reading device 34 to process the video
signal therefrom to deliver a signal in the
digital form corresponding to an array of
bar codes printed on that bar coded label
picked up by the associated television
camera to a data detector 40. The data
detector 40 examines the digital signal from
the video processing device 38 to detect if
the examined video signal forms a regular
coded signal as will be described herein-
after. The regular video signal as detected
by the data detector 40 is applied to a sec-
ond multiplexer 42, which is, in turn, opera-
tive to switch the predetermined video sig-
nals to separately supply them to the
register sections 14a, 14b, . . . 14n allotted
therefor.

As shown in Figure 3, a control device
generally designated by the reference
numerals 44 is connected at the input to
separate outputs of all the pick up sections
12a, 12b, . .. 121 and at the outputs to the
first and second multiplexers 32 and 42
respectively and the writing and reading
device 34." Thus the control device 44 is
operative to control time points at which
the first multiplexer 32 switches the video
signals delivered thereto from the indivi-
dual television cameras to introduce them
into the allotted portions of the writing and
reading device 34 and to correspondingly

specify writing and reading positions on
the writing and reading device 34. The
control device 44 further serves to control
the second multiplexer 42 to deliver the
coded signals from the data detector 40 to
the associated register sections 14a, 145,
. . . l4n respectively.

The arrangement of Figure 3 is opera-
ted as follows: Bar coded labels affixed to
those goods placed on the merchandise
pedestals 16 located in the respective re-
gister units 10q, 10b, . . . 10n are succes-
sively picked up by the television cameras
18 and the resulting video signals are en-
tered into the first multiplexer 32. In this
case, it is to be noted that the raster each
television camera has a predetermined fixed
direction.

The video signals from the plurality. of
the pick up sections 12q, 12b, . . . 12n are
switched by the first multiplexer 32 so that
the video signals from the television
cameras are introduced into the allotted
writing portions of the video signal writing
and reading device 34 under the control of
the control device 44. :

In order to switch and select the video
signals from the television cameras, the n
pedestals 14 can be successively scanned by
the mating television cameras in a prede-
termined order. This measure is advan-
tageous in that the resulting construction is
simplified and the control is also simple.
Alternatively, a sensor switch (not shown)
may be provided on each pickup section
to sense each of those merchandise pedes-
tals 16 on which goods have been placed.
Then sensed signals from the sensor
switches are applied to the first multiplexer
32 to give a ““write command” to the latter.
Then only the video signals from the pick-
up sections from which the “write com-
mands” originate are switched to be intro-
duced into the appropriate positions on the
writing and reading device 34. The latter
measure is advantageous in that the pro-
cessing time becomes short because, with a
multiplicity of pickup sections disposed,
only those pedestals 16 having goods placed
thereon are processed.

The video signals thus passed through
the first multiplexer 32 are written in on
the writing and reading device 34 at the
predetermined positions A, B, C, . . . cor-
responding to those pickup sections from
which the video signals have been issued
respectively.

The video signals thus written are read
out in non-destructive manner from each
of the writing positions while the scanning
direction is changed. After the video sig-
nal has been read out from an associated
one of the writing positions, a content writ-
ten in that writing position is erased in
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readiness for the next succeeding writing
and reading. :
The writing and reading device 34 may
have the writing positions as predetermined
by the respective pickup sections. In this

measure the writing and reading positions

can be simply controlled because the writ-
ing positions are preliminarily determined
by the respective pick up sections. Alter-
natively all the pickup sections may possess
the entire writing positions in common.
Each time “write command” has been
given, an associated video signal is written
in a vacant writing position. The latter
measure is advantageous in that the result-
ing writing device can be small-sized. This
is because the number of the writing areas
is smaller than that of the pickup sections.

In this way an array of bar codes on a
bar coded label has been scanned for read-
ing out and written in the writing and read-
ing device 34 under the control of the con-
trol device 44. 1In this case, the scanning
lines coincide in direction with the array
of bar codes thus written as shown at the
line H, in Figure 1 then a video signal is
produced corresponding to the array of bar
codes as shown in Figure 2A. The video
processing device 38 converts this video sig-
nal to logic voltages so that any portion of
the signal higher than a predetermined level
has a voltage of logic ONE and any portion
of the signal lower than this level has a
voltage of logic ZERO. Then the data
detector 40 examines the configuration of
the logic signal to determine if the ex-
amined signal is a regular signal having as
determined by the data detector 40 is de-
livered to the register section 14 disposed
in an associated one of the register units
10a, 105, . . . 10n through the second multi-
plexer 42 under the control of the control
device 44.

When the signal from the second multi-
plexer 42 is received, the register section
actuates the register (not shown), the dis-
play device 20 and the typewriter 22 dis-
posed therein to display the required data
such as a price of an article of commerce
indicated by the array of bar codes and
perform the addition operation as deter-
mined.

From the foregoing it is seen that video
signals from bar coded labels picked up by
the n pickup sections are successively pro-
cessed by a single set of the writing and
reading unit and the signal extraction unit
after which the processed signals are de-
livered to the associated register sections,
respectively thereby to perform their own
summation operations.

While the present invention has been
illustrated and described in conjunction
with a single preferred embodiment there-
of it is to be understood that numerous

changes and modifications may be resorted
to without departing from the scope of the
present invention. For example, the pre-
sent invention has been described by refer-
ence to a single writing and reproducing
unit and a single signal extraction unit con-

nected to process video signals from a

plurality of fixed television cameras but
because the television camera can be con-
structed more simply and compactly as
compared with those having a rotating
raster the invention may be used to con-
struct reading systems including a portable
pickup section to read out bar coded labels.
This is because the present invention sim-
plifies the scanning by the television
camera. In the latter case, the present in-
vention is particularly suitable for handl-
ing heavy goods because such goods are
not required to be intentionally placed on
the merchandise pedestals.

WHAT WE CLAIM 1IS: —

1. A system for reading out bar coded
labels, comprising at least one television
camera means for detecting a bar coded
label affixed to each of goods and produc-
ing a video signal indicating an array of
bar codes printed on the bar coded label,
a single video writing and reading unit ar-
ranged to write said video signal from said
television camera means therein as a spatial
video pattern and to scan said written video
pattern while the scanning direction of said
pattern is rotated thereby to read, as an
electrical signal, said video pattern out
therefrom, and a signal extraction unit for
processing said electrical signal read out
from said video signal writing and reading
unit to extract said array of bar codes on
said label.

2. A system for reading out bar coded
labels as claimed in claim 1 wherein said
video signal writing and reading unit is
formed of a scan converter.

3. A system for reading out bar coded
labels as claimed in claim 1 wherein said
signal extraction unit includes video pro-
cessing means for converting said video
signal read out from said video signal writ-
ing and reading means to a digital signal,
and data detector means for determining
whether or not said digital signal is a regu-
lar coded signal.

A system for reading out bar coded
labels, comprising a plurality of register
units, each unit including a pickup section
having a television camera for detecting
bar coded labels affixed to goods and pro-
ducing a video signal thereof, and a register
section for effecting receipts and payments
of cash; a single writing and reproducing
unit operatively coupled to all of said plura-
lity of register units and including a first
multiplexer and a video signal writing and
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reading means, said first multiplexer ar-
ranged to switch said video signals from
said respective television cameras in a pre-
determined order to deliver said switched
video signals to said video signal writing
and reading means, said video signal writ-
ing and reading means includng a plain
writing portion into which said video signals
are entered in the same pattern as the in-
tact video signals detected by the associa-
ted television cameras, and from which
said written video signals are read out one
at a time while the scanning direction of
the pattern of video signals is related; a
signal extraction unit including video pro-
cessing means for converting said video
signal read out from said video signal writ-
ing and reading means to a digital signal,
data. detector means for determining
whether or not said digital signal is a regu-
lar coded signal, and a second multiplexer
for delivering said regular coded signals
from said data detector means to said re-
gister section disposed in an associated one
of said register units; and control means
for controlling the switching operation of
said first multiplexer, the writing and read-
ing of said video signal writing and reading
means and the switching operation of said
second multiplexer.

5. A system for reading out bar coded

labels as claimed in claim 4 wherein each
of said pickup section includes a merchan-
dise pedestal, and said television camera
included in each of said pickup section de-
tects a bar coded label affixed to each of
goods placed on said merchandise pedestal.

6. A system for reading out bar coded
labels as claimed in claim 4 or claim 5
wherein said first multiplexer successively
switches said video signals from said tele-
vision cameras disposed in said plurality
of register units to successively deliver said
video signals to said video signal writing
and reading means.

7. A system for reading out bar coded
labels as claimed in claim 5 wherein said
first multiplexer switches only said video
signals from said television cameras dis-
posed in the pickup sections having goods
placed on said merchandise pedestals to
deliver the switched video signals to said
video signal writing and reading means.

8. A system for reading out bar coded
labels as claimed in any of claims 4 to 7
wherein said video signal writing and read-
ing means is formed of a scan converter.

MARKS & CLLERK,
Chartered Patent Agents,
57-60 Lincolns Inn Field,

London WC2A 3LS.
Agents for the Applicants.
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Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

40

45

50

55



COMPLETE SPECIFICATION
This drawing is a reproduction of
the Original on a. reduced scale
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