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(54) BAR CODE READER AND BAR CODE READING METHOD

(57) A bar code data detecting section of a bar code
reader scans a bar code twice or more and detects mul-
tiple pieces of bar code data, and a decoder decodes
the bar code data. Then, a first judging section detects
the overlapping part where first decoded data of the de-
coded in a first scanning trace and second decoded data
in a second scanning trace overlap and judges whether
or not the overlapping part is composed of a predeter-
mined number of characters. If the overlapping part is
composed of the predetermined number of characters,
a second judging section judges whether or not the data
in the overlapping part of the first decoded data is iden-
tical with that of the second decoded data. If the char-
acters are the same, a fourth judging section judges
whether or not the character just before the overlapping
part of the first decoded data, the character just after the
overlapping part of the second decoded data, and the
characters constituting the overlapping part are all the
same. If they are all the same, a synthesizing section
does not combine the first and second decoded data
from being generated.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a bar code
reader and a bar code reading method and, more par-
ticularly, to a bar code reader and a bar code reading
method in which a bar code having a plurality of char-
acters is read by partition reading.

BACKGROUND ART

[0002] In recent years, as represented by POS sys-
tems in distributors, the management of goods or the
like is generally performed by bar codes. For example,
in a POS system of shops, information such as the type
and a price of goods is coded into the format of a bar
code, and the bar code is printed on the goods. There-
after, checkout is performed by reading the bar code on
a cash disk, and the number of sold goods are counted
on real time. The number of sold goods is used in stock
management and buying management.
[0003] Bar codes are roughly classified into a WPC
code such as a JAN code, a UPC code, or an EAN code
and a second code having a variable length. The WPC
code, has, as shown in Fig. 6, a left guard bar (LGB:
also called "start guard bar (SGB)") arranged on the left
end, a center bar (CB) arranged at the center, and a right
guard bar (RGB: also called "end guard bar (EGB)") ar-
ranged on the right end. A left-side data block constitut-
ed by 6 or 4 data characters (to be referred to as a "char-
acter" hereinafter) is formed between the LGB and the
CB. A right-side data block constituted by 6 or 4 char-
acters is formed between the CB and the RGB. The
character is a minimum unit of coded numeral values or
coded symbols, and is constituted by a plurality of mod-
ules.
[0004] Since the patterns of the LGB, CB, and the
RGB are determined by standards, a bar code reader
can detect the LGB, CB, and the RGB. The bar code
reader can read the characters of a bar code on the ba-
sis of the LGB, the CB, and the RGB. The bar code read-
er reads the characters by three methods, i.e., a "con-
tinuous reading" method, a "block reading" method, and
a "partition reading" method. The "continuous reading"
method is a method in which, when an LGB, a CB, and
an RGB are detected by performing a bar code scanning
trace once, characters arranged between these bars are
recognized as a bar code to be demodulated. The "block
reading" method is a method in which only the block of
characters arranged between an LGB or an RGB and a
CB is recognized as a bar code, two blocks are inde-
pendently demodulated, the demodulated data of the
blocks are synthesized (coupled) with each other, and
data modulated into one bar code is reproduced. The
"partition reading" method is a method in which even a
character string connected to at least one guard bar or
center bar is recognized as a bar code, the pieces of

demodulated data of these characters which are inde-
pendently read are synthesized with each other, and da-
ta corresponding to one entire bar code is reproduced.
[0005] By the manner of passing of a scanning beam
through a bar code, as shown in Fig. 7, partition reading
methods are classified into three methods (1) a "2-par-
tition" method (see Fig. 7 (A)) in which demodulated da-
ta including only an LGB and demodulated data includ-
ing a CB and an RGB are detected and synthesized with
each other to acquire the data of the entire bar code, (2)
a "3-1-partition" method (Fig. 7(B)) in which demodulat-
ed data including only an LGB, demodulated data in-
cluding only a CB, and demodulated data including only
an RGB are detected and synthesized with each other
to acquire the data of the entire bar code, and (3) a
"3-2-partition" method (see Fig. 7(C)) in which demod-
ulated data including only an LGB, demodulated data
including only a CB, and demodulated data including the
CB and an RGB are detected and synthesized with each
other to acquire the data of the entire bar code.
[0006] In a conventional partition reading method,
when the demodulated data of a data block is formed
by synthesizing two demodulated data, the following
methods are employed. More specifically, when a left-
side data block is formed by synthesis, demodulated da-
ta to be synthesized are compared with each other, two
characters overlap (in the example shown in Fig. 7, the
third and fourth characters overlap) , and it is checked
whether these characters are the same or not. At this
time, when the two overlapping characters are the
same, the demodulated data are synthesized with each
other.
[0007] Here, when the process is performed in the
"2-partition" method, the demodulated data of the entire
bar code is obtained at this time. On the other hand,
when the process is performed in the "3-1-partition"
method or the "3-2-partition" method, modulated data
synthesized by the process is synthesized with other
modulated data to acquire the modulated data of the en-
tire bar code. Thereafter, character count check and
modulus check are performed to the demodulated data
of the entire bar code. When preferable check results
are obtained, the demodulated data are handled as nor-
mal demodulated data.
[0008] However, the above method has the following
problem. For example, as shown in Fig. 8(A), it is as-
sumed that there is a bar code (UPC/A code) in which
data blocks each constituted by 6 characters are stored
between an LGB and a CB and between the CB and an
RGB. This bar code has data of "027000 388150".
[0009] In this case, it is assumed that the bar code is
scanned by a scanning beam (a) and a scanning beam
(b). The scanning means (a) enters from the middle of
the first character of the left-side data block, and does
not passes through the CB. On the other hand, the scan-
ning beam (b) passes from the fourth character of the
left-side data block to the RGB. At this time, when the
bright/dark pattern of the first character of the part
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through which the scanning beam (a) passes is the
same as the bright/dark pattern of the LGB, the first
character is erroneously recognized as an LGB (called
a "bit shift"). As a result, the pieces of demodulated data
obtained by the scanning beam (a) serve as an LGB, a
first character (C1 (0-2)), a second character (C2 (0-7)),
a third character (C3 (0-0)), a fourth character (C4 (0-0)),
and a fifth character (C5 (0-0)). On the other hand, the
pieces of demodulated data obtained by the scanning
beam (b) serve as a fourth character (C4 (0-0)), a fifth
character (C5 (O-0), a sixth character (C6 (O-0)), a CB,
characters of a right-side data block, and an RGB.
[0010] The pieces of the two modulated data have
overlapping parts with respect to the fourth and fifth
blocks of a left-side block. In the normal code of the left-
side data block, overlapping parts are the same as
shown in Fig. 8(B) because the fourth to sixth characters
are 0. For this reason, the pieces of these demodulated
data are synthesized with each other as appropriate de-
modulated data, erroneous read data "270000 388150"
is formed.
[0011] Thereafter, character count check and modu-
lus check (modulus 10 / weight 3) are performed to the
erroneous read data, a judging about accuracy is made.
However, the error demodulated data has the accurate
number of characters of a data block and an accurate
modulus check result. For this reason, it cannot be de-
tected that the data is erroneous read data.
[0012] It is an object of the present invention to pro-
vide a bar code reader and a bar code reading method
which can prevent a bar code from being erroneously
read by a bit shift when a bar code is read by a partition
reading method.

DISCLOSURE OF THE INVENTION

[0013] The present invention employs the following
configuration to solve the above problem. More specif-
ically, the present invention is a bar code reader. This
bar code reader comprises a bar code data detection
unit for scanning a bar code constituted by a plurality of
characters at least twice to detect bar code data on the
scanning locus, a demodulating section for demodulat-
ing respective bar code data detected by the bar code
data detection section, a first judging section for detect-
ing overlapping parts between first demodulated data
on a first scanning locus and second demodulated data
on a second scanning locus of the demodulated data
demodulated by the demodulating section to judge
whether the overlapping parts are constituted by a pre-
determined number of characters or not, a second judg-
ing section for, when it is judged by the first judging sec-
tion that the overlapping parts are constituted by a pre-
determined number of characters, judging whether the
overlapping parts are the same between the first de-
modulated data and the second demodulated data or
not, a third judging section for, when it is judged by the
second judging section that the overlapping parts are

the same, judging whether the characters constituting
the overlapping parts are the same or not, and a fourth
judging section for, when it is judged by the third judging
section that the characters are the same, judging wheth-
er a character just before the overlapping part of the first
demodulated data, a character just after the overlapping
part of the second demodulated data, and characters
constituting the overlapping parts are all the same or
not.
[0014] The present invention further comprises a syn-
thesizing section for synthesizing the first demodulated
data and the second demodulated data, and may be de-
signed such that, when it is judged by the fourth judging
section that the characters are all the same, the synthe-
sizing section does not synthesize the first demodulated
data and the second demodulated data.
[0015] The first judging section of the present inven-
tion may be arranged such that the overlapping parts
are constituted by a predetermined number of charac-
ters when the overlapping parts are constituted by two
characters.
[0016] According to the present invention, the fourth
judging section judges whether a character just before
the overlapping part of the first demodulated data, a
character just after the overlapping part of the second
demodulated data, and the characters constituting the
overlapping parts are all the same or not. At this time,
when the characters are all the same, erroneous read-
ing caused by a bit shift probably occurs. Therefore, for
example, when it is judged by the fourth judging section
that the characters are all the same, the synthesizing
section does not synthesize the first demodulated data
and the second demodulated data with each other. In
this case, a bar code can be prevented from being er-
roneously read by a bit shift.
[0017] The fourth judging section may judge whether
a character just before the character just before the
overlapping part of the first demodulated data is the
same as the characters or not, or whether a character
just after the character just after the overlapping part of
the second demodulated data is the same as the char-
acters or not.
[0018] The bar code is, for example, a WPC code, an
EAN code, a JAN code, or a UPC code and may have
a data block constituted by 4 or more characters. In par-
ticular, the present invention is preferably used for, e.g.,
an EAN-13 code or a UPC/A code.
[0019] The present invention is a bar code reading
method. The bar code reading method comprises the
first step of scanning a bar code constituted by a plurality
of characters at least twice to detect bar code data on
the scanning locus, the second step of demodulating re-
spective bar code data detected in the first step, the third
step of comparing first demodulated data on a first scan-
ning locus and second demodulated data on a second
scanning locus of the demodulated data demodulated
in the second step and for, when the first demodulated
data and the second demodulated data have overlap-
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ping parts, judging whether the overlapping parts are
constituted by a predetermined number of characters or
not, the fourth step of, when it is judged in the third step
that the overlapping parts are constituted by a predeter-
mined number of characters, judging whether the over-
lapping parts are the same between the first demodu-
lated data and the second demodulated data or not, the
fifth step of, when it is judged in the fourth step that the
overlapping parts are the same, judging whether the
characters constituting the overlapping parts are same
or not, and the sixth step of, when it is judged in the fifth
step that the characters are same, judging whether a
character just before the overlapping part of the first de-
modulated data, a character just after the overlapping
part of the second demodulated data, and characters
constituting the overlapping parts are all the same or
not.
[0020] The bar code reading method of the present
invention further comprises the seventh step of synthe-
sizing the first demodulated data and the second de-
modulated data, and is preferably designed such that,
when it is judged in the sixth step that the characters are
all the same, the seventh step is not performed.
[0021] The present invention is a bar code reader.
This bar code reader comprises a bar code data detec-
tion section for scanning a bar code constituted by a plu-
rality of characters at least twice to detect bar code data
on the scanning locus, a first judging section for detect-
ing overlapping parts between first bar code data on a
first scanning locus and second bar code data on a sec-
ond scanning locus of the bar code data, a second judg-
ing section for judging whether the respective charac-
ters constituting the overlapping parts detected by the
first judging section are the same, and a third judging
section for, when it is judged by the second judging sec-
tion that the characters are same, judging whether a
character just before the overlapping part of the first bar
code data, a character just after the overlapping part of
the second bar code data, and characters constituting
the overlapping parts are all the same or not.

BRIEF DESCRIPTION OF DRAWINGS

[0022] Fig. 1 is a diagram of the configuration of a bar
code reader according to an embodiment of the present
invention.
[0023] Fig. 2 is a diagram for explaining the buffers
shown in Fig. 1.
[0024] Fig. 3 is a flow chart showing processes per-
formed by the CPU shown in Fig. 1.
[0025] Fig. 4 is a flow chart showing the overlapping
part check process shown in Fig. 3.
[0026] Fig. 5 is a diagram for explaining a concrete
example of the overlapping part check process shown
in Fig. 4.
[0027] Fig. 6 is a diagram for explaining a WPC code.
[0028] Fig. 7 is a diagram for explaining partition read-
ing.

[0029] Fig. 8 is a diagram showing a conventional
problem.

BEST MODE FOR CARRYING OUT THE INVENTION

[0030] The best mode for carrying out the invention
will be described below with reference to the drawings.

<Configuration of Bar Code Reader>

[0031] Fig. 1 is a block diagram showing a schematic
configuration of a bar code reader according to the em-
bodiment of the present invention. The bar code reader
according to this embodiment reads a bar code 21 ac-
cording to UPC/A and EAN-13 of the WPC code. The
bar code 21 has guard bars, i.e., a left guard bar (LGB:
start guard bar (SGB)) and a right guard bar (RGB: end
guard bar (EGB)) and a center bar (CB), and has a data
block (left-side data block) constituted by 6 characters
arranged between the LGB and the CB and a data block
(right-side data block) constituted by 6 characters ar-
ranged between the CB and the RGB (see Fig. 6).
[0032] In Fig. 1, the bar code reader has a CPU 1, a
bar width data group storage buffer 2, a control section
circuit 3, an interface circuit 4, a ROM 5, and a RAM 6
which are connected to each other through a bus B. The
bar code reader has a bar width counter 16 connected
to the bar width data group storage buffer 2, a clock 19
and an A/D converter 15 which are connected to the bar
width counter 16, and a light-receiving element 18 con-
nected to the A/D converter 15. In addition, the bar code
reader has a motor drive circuit 8, a laser drive circuit 9,
a loudspeaker 10 and an LED 11 respectively connected
to the control section circuit 3, a motor 12 connected to
the motor drive circuit 8, a scanning optical system 14
driven by the motor 12, and a semiconductor laser 13
connected to the laser drive circuit 9.
[0033] The ROM 5 is a read-only memory in which a
bar code recognition/demodulation process program is
stored. The CPU 1 executes the bar code recognition/
demodulation process program stored in the ROM 5 to
control the bar code reader as a whole, and demodu-
lates bar width data groups obtained by reading the bar
code 21 to reproduce data corresponding to the entire
bar code 21. This CPU 1 functions as a demodulating
section and first to fourth judging sections according to
the present invention.
[0034] The interface circuit 4 controls the status of the
bus B and controls data transmission or the like to an
upper-level machine (host computer) (POS) 201.
[0035] The control section circuit 3 controls the motor
drive circuit 8, the laser drive circuit 9, the loudspeaker
10, and the light-emitting diode (LED) 11. The motor
drive circuit 8 drives the motor 12 to rotate polygon mir-
ror (not shown) constituting the scanning optical system
14. The laser drive circuit 9 drives the semiconductor
laser 13 to cause the semiconductor laser 13 to emit a
laser beam L. The loudspeaker 10 generates sound rep-
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resenting the completion of read (demodulation) of the
bar code. The LED 11 is a display element for displaying
information such as the price or the like of goods ob-
tained as a result of demodulation of the bar code 21.
[0036] The laser beam L emitted from the semicon-
ductor laser 13 is incident on the scanning optical sys-
tem 14 and polarized by the scanning optical system 14.
More specifically, the scanning optical system 14 polar-
izes the laser beam L in one direction by the polygon
mirror (not shown) rotated by the motor 12. On the op-
posite side of the polygon mirror, a plurality of fixed mir-
rors. Therefore, the laser beam L polarized by the pol-
ygon mirror is reflected by the respective fixed mirrors
again, so that the polarizing direction (scanning direc-
tion) of the laser beam is changed into various
directions . According to the scanning optical system 14,
laser beam scanning traces in a plurality of directions
are continuously performed at a high speed within a po-
larizing cycle obtained by one reflective surface of the
polygon mirror. Each of the plurality of laser beam scan-
ning traces performed within the polarizing cycle ob-
tained by one reflective surface of the polygon mirror will
be called "one scanning trace" in the following descrip-
tion.
[0037] When the laser beam L scanned as described
above is incident on the bar code 21, the laser beam L
is diffused on the surface, and a part of the reflected light
component R is received by the light-receiving element
(photodiode) 18. The A/D converter 15 compares a cur-
rent value representing the brightness of the reflected
light component R received by the light-receiving ele-
ment 18 with a predetermined threshold value, and con-
verts the value into a binary signal. This binary signal
represents "H" when the intensity of the reflected light
component R corresponds to the reflectance of a black
bar in the bar code 21, and represents "L" when the in-
tensity of the reflected light component R corresponds
to the reflectance of a white bar in the bar code 21.
[0038] The bar width counter 16 measures a time from
the leading timing of the binary signal to the trailing tim-
ing (expected to correspond to the width of a black bar
in the two-layered bar code 21) and a time from the lead-
ing timing of the binary signal to the trailing timing (ex-
pected to correspond to the width of a white bar in the
two-layered bar code 21) based on the binary signal in-
put from the A/D converter 15 . The bar width counter
16 counts the number of clocks from the clock 19 for
measuring the times corresponding to the bar widths.
The read data (bar code data) of the bars output from
the bar width counter 16 has a configuration obtained
by combining the count value and a color identification
signal representing white or black, and the read data are
continuously output every scanning operation of the la-
ser beam. The read data obtained every scanning op-
eration continuously output in this manner is called a
"bar width data group".
[0039] The bar width data group is temporarily stored
in the bar width data group storage buffer 2. The bar

width data group storage buffer 2 sequentially stores bar
width data groups input from the bar width counter 16,
arid gives the bar width data groups to the CPU 1 one
by one in the storage order at a request from the CPU 1.
[0040] The control section circuit 3, the motor drive
circuit 8, the laser drive circuit 9, the motor 12, the sem-
iconductor laser 13, the scanning optical system 14, the
A/D converter 15, the bar width counter 16, the light-
receiving element 18, the clock 19, and the bar width
data group storage buffer 2 correspond to the bar code
detection section according to the present invention.
[0041] The work area of the CPU 1 is developed in
the RAM 6. The interface circuit 4 has an L buffer 6a,
an R buffer 6b, and a C buffer 6c which are to temporarily
store demodulated data obtained as results of a demod-
ulation process for a bar width data group. In the L buffer
6a, demodulated data obtained when an LGB is detect-
ed or demodulated data obtained when an LGB and an
RGB are detected by one scanning trace is stored. In
the R buffer 6b, demodulated data obtained when an
LGB is not detected but an RGB is detected is stored.
In the C buffer 6c, demodulated data obtained when a
CB is detected but an LGB and an RGB are not detected
is stored.
[0042] Fig. 2 is a diagram for explaining the buffers
6a to 6c. As shown in Fig. 2, each of the buffers 6a to
6c has a storage capacity of 15 bytes and has storage
areas for respectively storing storage information (1
byte), a demodulation digit count (1 byte) of a left-side
data block, a demodulation digit count (1 byte) of a right-
side data block, demodulated data (6 bytes) of the left-
side data block, and demodulated data (6 bytes) of the
right-side data block.
[0043] In this case, in the storage area for the storage
information, a flag representing the presence/absence
of storage of demodulation completion data, a flag rep-
resenting a modulus check result of demodulated data,
a flag representing whether the demodulated data is da-
ta in a dead zone, and the like are stored.
[0044] In the storage area for the demodulation digit
count of the left-side data block, a digit count (the
number of characters: any one of "1" to "6") of the de-
modulated data stored in the storage area of the demod-
ulated data of the left-side data block is stored. When
the demodulated data is obtained when the LGB and
the CB are detected, all the characters of the demodu-
lated data, the LGB, and the left-side data block are de-
tected. However, "7" is stored to discriminate the de-
modulated data from demodulated data obtained when
the CB is not detected.
[0045] In the storage area of the demodulation digit
count of the right-side data block, a digit count (the
number of characters: any one of "1" to "6") of the de-
modulated data of the right-side data block is stored.
When the demodulated data is obtained when the RGB
and the CB are detected, all the characters of the de-
modulated data, the RGB, and the right-side data block
are detected. However, "7" is stored to discriminate the
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demodulated data from demodulated data obtained
when the CB is not detected.
[0046] The demodulated data are stored in the stor-
age areas of the demodulated data of the left-side data
block and the right-side data block depending on the po-
sitions of the characters.

<Bar Code Recognition/Demodulation Process>

[0047] The concrete contents of the bar code recog-
nition/demodulation process stored in the ROM 5 and
executed by the CPU 1 will be described on the basis
of the flow charts Figs. 3 and 4. The flow chart in Fig. 3
which is the main routine of the bar code recognition/
demodulation process is started such that a main power
of the bar code reader is turned on, and a bar width data
group is stored in the bar width data group storage buffer
2.
[0048] First, the CPU 1 sequentially extracts a plural-
ity of bar width data groups from the bar width data group
storage buffer 2, demodulation processes for the bar
width data groups are executed (S01). More specifically,
the CPU 1 detects an LGB, a CB, and an RGB from the
bar width data groups. When the CPU 1 detects any one
of the bars, character length check of the bar width data
of the bar is performed, the number of effective charac-
ters is calculated, and demodulated data corresponding
to the number of effective characters is demodulated.
[0049] Subsequently, the CPU 1 stores the demodu-
lated data demodulated in step S01 in any one of the L
buffer 6a, the R buffer 6b, and the C buffer 6c depending
on the state of the demodulated data (detection states
of the LGB, the RGB, and the CB) (S02).
[0050] The CPU 1 judges synthesis methods for the
demodulated data stored in the buffers 6a to 6c on the
basis of the demodulation digit counts of the data blocks
stored in the buffers 6a to 6c (S03). More specifically,
when the demodulation digit count of the left-side data
block and the demodulation digit count of the right-side
data block in the L buffer 6a are "7" each, the CPU 1
understands that the demodulated data stored in the L
buffer 6a is demodulated data obtained when an LGB,
a CB, and an RGB are detected by one scanning trace
(entire bar code is detected), and the CPU 1 judges the
synthesis method as a continuous reading method. In
contrast to this, when the demodulation digit count of
the left-side data block of the L buffer 6a is "7", and when
the demodulation digit count of the right-side data block
of the R buffer 6b is "7", the CPU 1 judges the synthesis
method as a block reading method.
[0051] In contrast to this, when the demodulation digit
count of the left-side data block of the L buffer 6a and
the demodulation digit count of the left-side data block
of the R buffer 6b are "7" each, and the sum of the de-
modulation digit count of the right-side data block of the
L buffer 6a and the demodulation digit count of the right-
side data block of the R buffer 6b and the sum of the
demodulation digit count of the left-side data block of

the L buffer 6a and the demodulation digit count of the
left-side data block of the R buffer 6b are "8" or more
each, the CPU 1 judges the synthesis method as a "two-
partition" method.
[0052] In addition, when the sum of the demodulation
digit count of the left-side data block of the L buffer 6a
and the demodulation digit count of the left-side data
block of the C buffer 6c and the sum of the demodulation
digit count of the right-side data block of the C buffer 6c
and the demodulation digit count of the right-side data
block of the R buffer 6b are "8" or more each, the CPU
1 judges the synthesis method as a "3-1-partition" meth-
od.
[0053] When the demodulation digit count of the left-
side data block of the L buffer 6a and the demodulation
digit count of the right-side data block of the R buffer 6b
are "7" each, and when the sum of the demodulation
digit count of the right-side data block of the C buffer 6c
and the demodulation digit count of the right-side data
block of the R buffer 6b is "8" or more, the CPU 1 judges
the synthesis method as a "3-2-partition" method.
[0054] The CPU 1 judges whether the judging result
obtained in step S03 is a continuous reading method or
not (S04). At this time, when the judging result is the
continuous reading method (S04; Y), the CPU 1 shifts
the process to step S09, otherwise (S04; N), the CPU 1
shifts the process to step S05.
[0055] When the CPU 1 shifts the process to step
S05, the CPU 1 judges whether the judging result in step
S03 is a block reading method or not. At this time, when
the judging result is the block reading method (S05; Y),
the CPU 1 shifts the process to step S08, otherwise
(S05; N), the CPU 1 understands the judging result as
the partition reading method to shift the process to step
S06.
[0056] When the CPU 1 shifts the process to step
S06, the CPU 1 executes a sub-routine for overlapping
part check (flow chart in Fig. 4). In Fig. 4, first, the CPU
1 specifies two demodulated data to be synthesized (to
be compared) according to the judging result of the syn-
thesis results (S001).
[0057] At this time, the synthesis method is a "2-par-
tition" method, the CPU 1 specifies the demodulated da-
ta in the L buffer 6a as one piece of demodulated data
(corresponding to the first demodulated data of the
present invention), and specifies the demodulated data
in the R buffer 6b as the other modulated data (corre-
sponding to the second demodulated data of the present
invention) . In contrast to this, when the synthesis meth-
od is a "3-2-partition" method, the CPU 1 specifies the
demodulated data in the L buffer 6a as one piece of de-
modulated data, and specifies the demodulated data in
the C buffer 6c as the other piece of demodulated data.
[0058] In contrast to this, when the synthesis method
is a "3-1-partition" method, the CPU 1 performs the fol-
lowing process. More specifically, the CPU 1 read the
state of the end flag of predetermined overlapping part
check. At this time, when the end flag is "0", the CPU 1
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specifies the demodulated data in the L buffer 6a as one
piece of demodulated data, and specifies the demodu-
lated data in the C buffer 6c as the other piece of de-
modulated data. In contrast to this, when the end flag is
"1", the CPU 1 specifies the demodulated data in the C
buffer 6c as one piece of demodulated data, and spec-
ifies the demodulated data in the R buffer 6b as the other
piece of demodulated data.
[0059] The end flag is designed to be set at "0" upon
completion of execution of the sub-routine.
[0060] Subsequently, the CPU 1 compares the two
pieces of demodulated data specified in step S001 to
judge whether overlapping parts (overlapping digits
(characters)) exist between the data blocks to be syn-
thesized (S002). At this time, when no overlapping parts
exist (S002; N), the CPU 1 judges that the overlapping
part check is no good (S008), and ends the execution
of the sub-routine. In contrast to this, when the overlap-
ping parts exist (S002; Y), the CPU 1 shifts the process
to step S003.
[0061] When the CPU 1 shifts the process to step
S003, the CPU 1 judges whether the overlapping parts
are constituted by two characters or not. At this time,
when the overlapping parts are not constituted by two
characters (S003; N) , the CPU 1 judges that the over-
lapping part check is no good (S008), and ends the ex-
ecution of the sub-routine. In contrast to this, when the
overlapping parts are constituted by two characters
(S003; Y), the CPU 1 shifts the process to step S004.
[0062] When the CPU 1 shifts the process to step
S004, the CPU 1 judges whether the overlapping parts
are the same or not. At this time, when the overlapping
parts are not the same (S004; N), the CPU 1 judges that
the overlapping part check is no good (S008), and ends
the execution of the sub-routine. In contrast to this, when
the overlapping parts are the same (S004; Y), the CPU
1 shifts the flow to S005.
[0063] When the CPU 1 shifts the process to step
S005, the CPU 1 judges whether the two characters
constituting the overlapping part of one or the other
piece of demodulated data are the same or not. At this
time, when the two characters are not the same (S005;
N), the CPU 1 shifts the process to step S007. In con-
trast to this, when the two characters are the same
(S006; Y), the CPU 1 shifts the process to step S006.
[0064] When the CPU 1 shifts the process to step
S006, the CPU 1 judges whether a character adjacent
to the left of the overlapping part of one piece of demod-
ulated data, a character adjacent to the right of overlap-
ping part of the other piece of demodulated data, and
the characters constituting the overlapping parts of one
and the other pieces of demodulated data are all the
same or not. At this time, when the characters are all
the same (S006; Y), the CPU 1 understands that the
demodulated data are erroneous read data generated
by a bit shift, judges that the overlapping part check is
no good (S008), and ends the execution of the sub-rou-
tine. In contrast to this, when the characters are not all

the same (S006; N), the CPU 1 shifts the process to step
S007.
[0065] When the CPU 1 shifts the process to step
S007, the CPU 1 understands that one piece of demod-
ulated data and the other piece of demodulated data sat-
isfy the conditions for synthesis (coupling), judges that
the overlapping part check is OK, and shifts the process
to step S009.
[0066] When the CPU 1 shifts the process to step
S009, the CPU 1 judges the judging result in step S03
is a "3-1-partition" method or not. At this time, when the
judging result is not the "3-1-partition" method (S009;
N), the CPU 1 ends the execution of the sub-routine. In
contrast to this, when the judging result is "3-1-partition"
method (S009; Y), the CPU 1 shifts the process to step
S010.
[0067] When the CPU 1 shifts the process to step
S010, the CPU 1 judges whether the end flag of the
overlapping part check is "1" or not. At this time, when
the end flag is "1" (S010; Y), the CPU 1 understands
that the overlapping part check for two portions in the
"3-1-partition" method is ended, and ends the execution
of the sub-routine. In contrast to this, when the end flag
is not "1" (is "0") (S010; Y), the CPU 1 sets the end flag
to be "1" (S011) and then returns the process to step
S001.
[0068] Fig. 5 is a diagram for explaining a concrete
example of a process performed by a sub-routine for
overlapping part check. In the example shown in Fig. 5,
it is assumed that demodulated data of the first to fifth
characters ".. XAB" of a left-side data block is specified
as one piece of demodulated data and that demodulated
data including the fourth to sixth characters "CDY" of the
left-side data block is specified as the other piece of de-
modulated data according to the process of step S001.
[0069] In this case, "AB" of one piece of demodulated
data and "CD" of the other piece of demodulated data
are specified as overlapping parts (S002; Y), and it is
judged that the overlapping parts are constituted by two
characters (S003; Y). It is judged whether the overlap-
ping part "AB" and the overlapping part "CD" are the
same or not (S004). At this time, when "AB" and "CD"
are the same (S004; Y), it is judged that the two char-
acters constituting the overlapping part "AB", i.e., "A"
and "B" are the same or not (S005). At this time, when
it is judged that "A" and "B" are the same (S005; Y), "C"
and "D" are understood as the same characters.
[0070] Thereafter, it is judged whether a character
(third character) "X" adjacent to the left of the overlap-
ping part "AB" and "A" (or "B") are the same and a char-
acter (sixth character) "Y" adjacent to the right of the
overlapping part "CD" and "A" (any one of "B", "C", and
"D") are the same or not (S006). At this time, when "X"
= "A" (any one of "B", "C", and "D") = "Y" is satisfied
(S006; Y), judging is performed in step S008 such that
the overlapping part check is no good.
[0071] Upon completion of the sub-routine for over-
lapping part check, the CPU 1 shifts the process to step
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S07 of the main routine (see Fig. 3). In step S07, the
CPU 1 judges whether the overlapping part check result
is OK or no good. At this time, when the check result is
no good (S07; NG), the CPU 1 shifts the process to step
S11. In contrast to this, when the check result is OK
(S07; OK), the CPU 1 shifts the process to step S08.
[0072] In step S08, the CPU 1 performs the synthesis
process (pairing) of the demodulated data stored in the
buffers 6a to 6c to form the demodulated data of the en-
tire bar code. Subsequently, the CPU 1 performs mod-
ulus 10 check with respect to the formed demodulated
data in step S08, and judges whether the check result
is OK or no good (S09). At this time, when the check
result is OK (S09; OK), the CPU 1 shifts the process to
S10. In contrast to this, when the check result is no good
(S09; NG), the CPU 1 shifts the process to S11.
[0073] When the process is shifted to step S10, the
CPU 1 understands that reading of the bar code 21 is
OK, causes the loudspeaker 10 to generate sound rep-
resenting the completion of reading of the bar code 21,
and displays information based on the demodulation re-
sult of the bar code 21 on the LED 11. The CPU 1 gives
an instruction for transferring the demodulation result of
the bar code 21 to the upper-level machine 201 to the
interface circuit 4. Thereafter, the CPU 1 end the proc-
esses of the main routine.
[0074] When the process is shifted to step S11, the
CPU 1 understands that reading of the bar code 21 is
no good, causes the loudspeaker 10 to generate sound
representing the completion of reading of the bar code
21, and displays that the demodulation of the bar code
21 is no good (that reading is no good) on the LED 11.
Thereafter, the CPU 1 ends the processes of the main
routine.

<Operation of Embodiment>

[0075] According to the bar code reader of this em-
bodiment, when a character adjacent to the left of the
overlapping part of one piece of demodulated data, a
character adjacent to the right of the overlapping part of
the other piece of demodulated data, and the characters
constituting the overlapping parts of one and the other
demodulated data are all the same in the overlapping
part check process (see Fig. 4), the demodulated data
is handled as erroneous read data generated by a bit
shift, and reading of the bar code 21 is no good.
[0076] More specifically, in the example shown in Fig.
8, since all the third to sixth characters after synthesis
are "0", the third to sixth characters are handled such
that the synthesis conditions for demodulated data are
not satisfied. For this reason, reading of the bar code 21
is performed by a demodulation synthesis process using
another bar width data group. Therefore, when partition
reading is performed, the bar code 21 can be prevented
from being erroneously read by a bit shift.

Claims

1. A bar code reader comprising:

a bar code data detecting unit for scanning a
bar code constituted by a plurality of characters
at least twice to detect bar code data on the
scanning locus;
a demodulating section for demodulating re-
spective bar code data detected by the bar
code data detection section;
a first judging section for detecting overlapping
parts between first demodulated data on a first
scanning locus and second demodulated data
on a second scanning locus of the demodulated
data demodulated by the demodulating section
to judge whether the overlapping parts are con-
stituted by a predetermined number of charac-
ters or not;
a second judging section for, when it is judged
by the first judging section that the overlapping
parts are constituted by a predetermined
number of characters, judging whether the
overlapping parts are the same between the
first demodulated data and the second demod-
ulated data or not;
a third judging section for, when it is judged by
the second judging section that the overlapping
parts are the same, judging whether the char-
acters constituting the overlapping parts are
the same or not; and
a fourth judging section for, when it is judged
by the third judging section that the characters
are the same, judging whether a character just
before the overlapping part of the first demod-
ulated data, a character just after the overlap-
ping part of the second demodulated data, and
characters constituting the overlapping parts
are all the same or not.

2. A bar code reader according to claim 1, further com-
prising

a synthesizing section for synthesizing the first
demodulated data and the second demodulat-
ed data, and
wherein when it is judged by the fourth judging
section that the characters are all the same, the
synthesizing section does not synthesize the
first demodulated data and the second demod-
ulated data.

3. A bar code reader according to claim 1, wherein the
bar code is an EAN-13 code or a UPC/A code.

4. A bar code reader according to claim 1, wherein the
first judging section judges that the overlapping
parts are constituted by a predetermined number of
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characters when the overlapping parts are consti-
tuted by two characters.

5. A bar code reading method comprising:

a first step of scanning a bar code constituted
by a plurality of characters at least twice to de-
tect bar code data on the scanning locus;
a second step of demodulating respective bar
code data detected in the first step;
a third step of comparing first demodulated data
on a first scanning locus and second demodu-
lated data on a second scanning locus of the
demodulated data demodulated in the second
step and for, when the first demodulated data
and the second demodulated data have over-
lapping parts, judging whether the overlapping
parts are constituted by a predetermined
number of characters or not;
a fourth step of, when it is judged in the third
step that the overlapping parts are constituted
by a predetermined number of characters,
judging whether the overlapping parts are the
same between the first demodulated data and
the second demodulated data or not;
a fifth step of, when it is judged in the fourth step
that the overlapping parts are the same, judging
whether the characters constituting the over-
lapping parts are same or not; and
a sixth step of, when it is judged in the fifth step
that the characters are same, judging whether
a character just before the overlapping part of
the first demodulated data, a character just af-
ter the overlapping part of the second demod-
ulated data, and characters constituting the
overlapping parts are all the same or not.

6. A bar code reading method according to claim 5,
further comprising a seventh step of synthesizing
the first demodulated data and the second demod-
ulated data, and

wherein the seventh step is not performed
when it is judged that the characters are all the
same in the sixth step.

7. A bar code reader comprising:

a bar code data detection section for scanning
a bar code constituted by a plurality of charac-
ters at least twice to detect bar code data on
the scanning locus;
a first judging section for detecting overlapping
parts between first bar code data on a first scan-
ning locus and second bar code data on a sec-
ond scanning locus of the bar code data;
a second judging section for judging whether
the respective characters constituting the over-
lapping parts detected by the first judging sec-

tion are the same; and
a third judging section for, when it is judged by
the second judging section that the characters
are same, judging whether a character just be-
fore the overlapping part of the first bar code
data, a character just after the overlapping part
of the second bar code data, and characters
constituting the overlapping parts are all the
same or not.
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