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(54) INFORMATION PROCESSING APPARATUS AND INFORMATION PROCESSING METHOD

(57) In one embodiment, an information processing
apparatus has an imaging device, a memory, a display
and a processor. The processor extracts, based on sim-
ilarities of an imaged image by the imaging device and
reference images of a plurality of commodities which are
previously stored in the memory, at least one commodity
from the plurality of commodities as a candidate for the
commodity imaged by the imaging device. The processor
controls the display to display the extracted candidates
for commodity in the commodity selection screen in a
display form in which the extracted candidates for com-
modity are weighted in accordance with sizes of the sim-
ilarities.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation No. 2017-029086, filed on February 20, 2017, the
entire contents of which are incorporated herein by ref-
erence.

FIELD

[0002] Embodiments described herein relate generally
to an information processing apparatus and an informa-
tion processing method.

BACKGROUND

[0003] Conventionally, there is a technology relating
to object recognition (general object recognition) which
extracts a feature amount of an object to be imaged from
an imaged image imaged by an image sensor, and rec-
ognizes, in accordance with similarities of the extracted
feature amount and the feature amounts of the reference
images, a commodity of the reference image having the
high similarity as a commodity candidate.
[0004] In addition, a technology is proposed which per-
forms identification of a commodity to the commodity
such as fruit and vegetable to which a bar code has not
been attached, using this object recognition technology,
and reads out commodity information such as a com-
modity name and a commodity price from a commodity
master, and performs sales registration of the commod-
ity.
[0005] In the object recognition technology, since color
shade and a surface shape of an object on the imaged
image are changed, depending on what portion of a com-
modity is held over an image sensor and in what method
the commodity is held over, a commodity candidate
which is deemed to be similar and a similarity to the rel-
evant commodity candidate are also changed.
[0006] Accordingly if a method of holding over a com-
modity such that the similarity to the reference image is
increased is used, it is possible to effectively perform the
commodity recognition, and accordingly, it is possible to
improve efficiency of the sales registration.
[0007] However, in the conventional technology, there
has been a problem that it is difficult to know in what
method a commodity is held over, the similarity is in-
creased and the commodity identification is easily per-
formed.

SUMMARY OF THE INVENTION

[0008] One of the objects of the present invention is to
improve prior art techniques and overcome at least some
of the prior art problems as for instance above illustrated.
[0009] According to a first aspect of the present inven-

tion, it is provided an information processing apparatus,
comprising:

an imaging device which images a commodity and
outputs an imaged image of the commodity;
a memory which previously stores reference images
of a plurality of commodities for each of the plurality
of commodities;
a display which displays a commodity selection
screen including candidates for the imaged com-
modity, the commodity selection screen accepting
an operation to select any one candidate for com-
modity out of the displayed candidates for commod-
ity; and
a processor which
extracts at least one commodity rom the plurality of
commodities stored in the memory as the candidate
for commodity, based on similarities of the imaged
image and the reference images of the plurality of
commodities,
controls the display to display the extracted candi-
dates for commodity in the commodity selection
screen, in a display form in which the extracted can-
didates for commodity are weighted in accordance
with sizes of the similarities, and
outputs commodity information indicating the candi-
date for commodity selected via the commodity se-
lection screen.

[0010] According to a second aspect of the present
invention, it is provided an information processing meth-
od of an information processing apparatus having an im-
aging device which images a commodity and outputs an
imaged image of the commodity, a memory which previ-
ously stores reference images of a plurality of commod-
ities for each of the plurality of commodities, and a display
which displays a commodity selection screen including
candidates for the imaged commodity, comprising:

extracting at least one commodity from the plurality
of commodities stored in the memory as the candi-
date for the imaged commodity, based on similarities
of the imaged image and the reference images of
the plurality of commodities;
controlling the display to display the extracted can-
didates for commodity in the commodity selection
screen, in a display form in which the extracted can-
didates for commodity are weighted in accordance
with sizes of the similarities;
accepting an operation to select the candidate for
commodity via the commodity selection screen; and
outputting commodity information indicating the can-
didate for commodity which has been selected by
accepting the operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]
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Fig. 1 is a perspective view showing an example of
a checkout system according to an embodiment.
Fig. 2 is a block diagram showing a hardware con-
figuration of the POS terminal and the commodity
reading apparatus according to the embodiment.
Fig. 3 is a conceptual diagram exemplifying a data
configuration of the PLU file according to the embod-
iment.
Fig. 4 is a block diagram showing a functional con-
figuration of the POS terminal according to the em-
bodiment.
Fig. 5 is a diagram showing an example of a reading
screen to be displayed on the display for a salesclerk
of the commodity reading apparatus according to the
embodiment.
Fig. 6 is a diagram showing an example of the read-
ing screen to be displayed on the display for a sales-
clerk of the commodity reading apparatus when the
similarities are changed by a new imaged image in
the embodiment.
Fig. 7 is a diagram showing an example of the read-
ing screen including the display of an automatic reg-
istration line to be displayed on the display for a
salesclerk of the commodity reading apparatus ac-
cording to the embodiment.
Fig. 8 is a diagram showing an example of the read-
ing screen to be displayed on the display for a sales-
clerk of the commodity reading apparatus according
to the embodiment in the case of changing color den-
sities of the selection icons, in accordance with the
similarities.
Fig. 9 is a diagram showing an example of the read-
ing screen to be displayed on the display for a sales-
clerk of the commodity reading apparatus according
to the embodiment in the case of changing display
sizes of the selection icons, in accordance with the
similarities.
Fig. 10 is a flow chart showing a reading processing
and a registration processing which the POS termi-
nal according t0 the embodiment executes.

DETAILED DESCRIPTION

[0012] According to one embodiment, an information
processing apparatus has an imaging device, a memory,
a display, and a processor.
[0013] The imaging device images a commodity and
outputs an imaged image of the commodity.
[0014] The memory previously stores reference imag-
es of a plurality of commodities for each of the plurality
of commodities.
[0015] The display displays a commodity selection
screen including candidates for the imaged commodity.
The commodity selection screen accepts an operation
to select any one candidate for commodity out of the dis-
played candidates for commodity.
[0016] The processor extracts at least one commodity
from the plurality of commodities stored in the memory

as the candidate for commodity, based on similarities of
the imaged image and the reference images of the plu-
rality of commodities. The processor controls the display
to display the extracted candidates for commodity in the
commodity selection screen, in a display form in which
the extracted candidates for commodity are weighted in
accordance with sizes of the similarities. Further, the
processor outputs commodity information indicating the
candidate for commodity selected via the commodity se-
lection screen.
[0017] Hereinafter, a checkout system to be introduced
into a store such as a supermarket will be described with
reference to the drawings, as an application example of
an information processing apparatus and an information
processing method according to an embodiment. How-
ever, the present embodiment is not at all limited to this
application example.
[0018] In the drawings, the same symbols indicate the
same or the similar portions.
[0019] Fig. 1 is a perspective view showing an example
of a checkout system 1 according to the embodiment.
[0020] As shown in Fig. 1, the checkout system 1 has
a commodity reading apparatus 101 which reads out in-
formation relating to a commodity, and a POS terminal
11 which performs sales registration and settlement of
commodities relating to one transaction.
[0021] Hereinafter, an example in which the POS ter-
minal 11 is particularly applied to the checkout system
1, as the information processing apparatus according to
the present embodiment will be described.
[0022] The POS terminal 11 is provided on the upper
surface of a drawer 21 on a checkout table 41.
[0023] The POS terminal 11 controls opening of the
drawer 21.
[0024] The POS terminal 11 has a keyboard 22 on the
upper surface thereof.
[0025] The keyboard 22 includes a key for accepting
an operation of an operator (a salesclerk, for example)
for inputting.
[0026] In addition, the POS terminal 11 has a display
23 for a salesclerk.
[0027] The display 23 for a salesclerk is provided at
the back side from the keyboard 22 seen from the oper-
ator operating the keyboard 22. The display 23 for a
salesclerk displays information toward the operator. The
display 23 for a salesclerk has a display surface 23a in
which a touch panel 26 has been laminated.
[0028] In addition, the POS terminal 11 has a display
24 for a customer.
[0029] The display 24 for a customer is provided at a
more back side than the display 23 for a salesclerk. The
display 24 for a customer has a display surface 24a for
displaying information toward a customer.
[0030] In addition, the display 24 for a customer shown
in Fig. 1 directs the display surface 24a toward the front
side of Fig. 1.
[0031] However, the display 24 for a customer is rotat-
ed so that the display surface 24a is directed toward the
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back side of Fig. 1, and thereby it can display information
toward the customer.
[0032] A counter table 151 shown in Fig. 1 is a hori-
zontally long table.
[0033] The counter table 151 is arranged so as to form
an L-letter with the checkout table 41 above which the
POS terminal 11 is provided.
[0034] The counter table 151 includes a load receiving
surface 152 at the upper surface thereof.
[0035] The load receiving surface 152 is used so that
shopping baskets 153 for housing commodities is placed
on it.
[0036] The shopping baskets 153 include a first shop-
ping basket 153a and a second shopping basket 153b.
[0037] The first shopping basket 153a is a basket into
which a customer has put a commodity to be purchased.
[0038] The second shopping basket 153b is a basket
into which a commodity that has been subjected to the
sales registration processing by the commodity reading
apparatus 101 is to be put.
[0039] The second shopping basket 153b is placed at
a position of a side opposite to the first shopping basket
153a across the commodity reading apparatus 101.
[0040] The shape of the shopping basket 153 is not
limited to a so-called basket shape, but may be a tray
shape, a box shape or a bag shape.
[0041] The commodity reading apparatus 101 is pro-
vided on the load receiving surface 152 of the counter
table 151.
[0042] The commodity reading apparatus 101 can
transmit/receive data with the POS terminal 11.
[0043] The commodity reading apparatus 101 has a
housing 102 of a thin and rectangular shape.
[0044] The housing 102 has a reading window 103 at
the front surface thereof.
[0045] The housing 102 has an operation device 104
at the upper portion thereof.
[0046] The operation device 104 has a display 106 for
a salesclerk that is a display portion in a surface of which
a touch panel 105 has been laminated.
[0047] The operation device 104 has a keyboard 107
provided in the right neighborhood of the display 106 for
a salesclerk.
[0048] The operation device 104 has a card reading
groove 108 provided in the right neighborhood of the key-
board 107.
[0049] The card reading groove 108 is a groove
through which a card to be presented by a customer is
to be inserted to a card reader not shown that performs
reading and writing of information to the relevant card.
[0050] Further, the operation device 104 has a display
109 for a customer.
[0051] The display 109 for a customer is provided to-
ward a customer at the back left side of the rear surface
of the operation device 104 seen from the operator, and
displays information to be presented to the customer.
[0052] The commodity reading apparatus 101 like this
has a commodity reading device 110 (refer to Fig. 2).

[0053] The commodity reading device 110 has an im-
aging device 164 (refer to Fig. 2) arranged at the back
side of the reading window 103.
[0054] An operator who operates the commodity read-
ing apparatus 101 moves a commodity in the first shop-
ping basket 153a into the second shopping basket 153b.
[0055] The operator holds the commodity over the
reading window 103 of the commodity reading apparatus
101 during this moving process.
[0056] At this time, the imaging device 164 (refer to
Fig. 2) arranged within the reading window 103 images
the commodity.
[0057] The commodity reading apparatus 101 notifies
the POS terminal 11 of a commodity ID of the commodity
to be subjected to the sales registration processing. The
commodity ID is data for identifying the commodity.
[0058] Specifically, the commodity reading apparatus
101 makes a commodity selection screen (a reading
screen 70 described later) to be displayed on the display
106 for a salesclerk of the operation device 104. Here,
the commodity selection screen accepts an operation of
an operator to select to what commodity of the commod-
ities stored in a PLU file F1 (refer to Fig. 3), the commodity
to be subjected to the sales registration processing cor-
responds.
[0059] And the commodity reading apparatus 101 no-
tifies the POS terminal 11 of the commodity ID of the
above-described designated commodity.
[0060] The POS terminal 11 registers information re-
lating to the sales registration processing in a sales file
(not shown), based on the commodity ID notified from
the commodity reading apparatus 101, and performs the
sales registration processing.
[0061] The information relating to the sales registration
processing includes a commodity classification, a com-
modity name, a commodity price of the commodity cor-
responding to the commodity ID, for example.
[0062] Fig. 2 is a block diagram showing a hardware
configuration of the POS terminal 11 and the commodity
reading apparatus 101.
[0063] The POS terminal 11 has a microcomputer 60,
as an information processing section which executes an
information processing.
[0064] The microcomputer 60 has a processor 61, a
ROM (Read Only Memory) 62, a RAM (Random Access
Memory) 63. The processor 61 is a CPU (Central
Processing Unit), for example. Hereinafter, the processor
61 may be called the CPU 61.
[0065] In the microcomputer 60, the CPU 61 which ex-
ecutes various calculation processings to control the re-
spective sections, the ROM 62, and the RAM 63 are con-
nected by a bus.
[0066] The CPU 61 of the POS terminal 11 connects
to the drawer 21, the keyboard 22, the display 23 for a
salesclerk, the touch panel 26, and the display 24 for a
customer, via various input/output circuits (not shown).
[0067] These devices are controlled by the CPU 61.
[0068] The keyboard 22 has a ten-key pad 22d com-
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posed of numeric character keys and operator keys, for
example, a temporary settlement key 22e, and a settle-
ment key 22f.
[0069] The CPU 61 of the POS terminal 11 connects
to an HDD (Hard Disk Drive) 64.
[0070] The HDD 64 stores a program and various files.
[0071] At the time of starting the POS terminal 11, the
CPU 61 expands the program and the whole or a part of
the various files which the HDD 64 stores in the RAM 63,
to execute the program.
[0072] The HDD 64 stores a program PR and the PLU
file F1.
[0073] In addition, the HDD 64 has only to be a storage
device, and may be another storage device such as an
SSD (Solid State Drive), for example.
[0074] The program PR is a program for realizing a
function in which the CPU 61 controls the commodity
reading apparatus 101 to read various information, a
function in which the CPU 61 identifies a commodity by
object recognition, and so on.
[0075] The PLU file F1 is a commodity file which, re-
garding each of commodities to be displayed and to be
sold in the store, stores information relating to the sales
registration processing of the commodity.
[0076] In addition, the PLU file F1 of the present em-
bodiment stores collation data used in the object recog-
nition.
[0077] Fig. 3 is a conceptual diagram exemplifying a
data configuration of the PLU file F1.
[0078] As shown in Fig. 3, the PLU file F1 stores com-
modity information of each commodity in association with
a commodity ID that is an identifier of each commodity.
[0079] The commodity information includes informa-
tion such as a commodity classification, a commodity
name, a variety, and a unit price.
[0080] In addition, the PLU file F1 stores an illustration
image of each commodity, and the reference imaged im-
age of the commodity in association with the commodity
ID. In addition, the above-described reference imaged
image is specifically a feature amount of the reference
imaged image (collation data).
[0081] As the above-described illustration image, im-
age data of illustration in which the relevant commodity
has been drawn is stored the PLU file F1.
[0082] The relevant illustration image is used when the
identification result by the object recognition is displayed
on the display 106 for a salesclerk.
[0083] For example, the above-described illustration
image is displayed on the display 106 for a salesclerk,
so that a candidate for an object (a commodity candidate)
which has become an object to be imaged as a result of
the identification is presented to the operator.
[0084] In addition, as the substitute for the illustration
image, an image in which the commodity alone is imaged
may be used along with a background which makes the
commodity to be easily visually recognized.
[0085] The above-described feature amount (the fea-
ture amount of the reference image) is numeric data

which is used as the collation data for object recognition.
[0086] The feature amount is numeric data which has
been extracted from the reference image in which each
commodity has been imaged. The feature amount is nu-
meric data indicating features of the outer appearance
of a commodity, such as a surface shape, a shade of a
surface, a pattern, unevenness of the commodity.
[0087] In the PLU file F1, the feature amount which
has been previously extracted from the reference image
in which each commodity has been imaged is stored for
each commodity.
[0088] In addition, generally, a value obtained by av-
eraging feature amounts extracted from a plurality of the
reference images is stored in the PLU file F1, as the fea-
ture amount.
[0089] In the object recognition, a feature amount is
extracted in real time from an imaged image by the im-
aging device 164. Further, similarities between the ex-
tracted feature amount and the respective feature
amounts for collation which are stored in the PLU file F1
are calculated.
[0090] And in the object recognition, a commodity hav-
ing the above-described high similarity is automatically
determined as a commodity (a determined commodity)
that is an object to be imaged. Or, a commodity having
the above-described high similarity is extracted as a can-
didate (a commodity candidate) for a commodity having
a high possibility of being an object to be imaged.
[0091] In addition, as the data for collation, not the fea-
ture amount, but the reference image itself may be stored
in the PLU file F1. In this case, calculation of similarities
between the imaged image and the respective reference
images are performed in the recognition processing.
[0092] Returning to Fig. 2, the POS terminal 11 has a
communication I/F (Interface) 25.
[0093] The CPU 61 connects to the communication I/F
(Interface) 25 via an input/output circuit (not shown). The
communication I/F (Interface) 25 executes data commu-
nication with a store computer SC.
[0094] The store computer SC is installed on a back-
yard or the like of the store. In an HDD (not shown) of
the store computer SC, the PLU file F1 to be delivered
to the POS terminal 11 is stored.
[0095] Further, the POS terminal 11 has a connection
I/F 65.
[0096] The CPU 61 connects to the connection I/F 65.
[0097] The connection I/F 65 connects to the commod-
ity reading apparatus 101, and executes transmission/re-
ception of data with the commodity reading apparatus
101.
[0098] In addition, a printer 66 which performs printing
on a receipt or the like is connected to the CPU 61 of the
POS terminal 11.
[0099] The printer 66 prints the transaction content of
one transaction on a receipt under the control of the CPU
61.
[0100] The commodity reading apparatus 101 has a
microcomputer 160.
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[0101] The microcomputer 160 has a processor 161,
a ROM 162, and a RAM 163. The processor 161 is a
CPU, for example. Hereinafter, the processor 161 is
called the CPU 161.
[0102] In the microcomputer 160, the CPU 161, the
ROM 162, and the RAM 163 are connected by a bus.
[0103] The ROM 162 stores a program which the CPU
161 executes.
[0104] The CPU 161 connects to the imaging device
164 and a voice output device 165 via respective in-
put/output circuits (any of them is not shown).
[0105] The CPU 161 controls operations of the imaging
device 164 and the voice output device 165.
[0106] The operation device 104 connects to the com-
modity reading device 110 and the POS terminal 11 via
a connection I/F 176.
[0107] Operation of the operation device 104 is con-
trolled by the CPU 161 of the commodity reading device
110 and the CPU 61 of the POS terminal 11.
[0108] The imaging device 164 has an image sensor
(not shown) such as a color CCD image sensor or a color
CMOS image sensor, and a light source (not shown) such
as an LED.
[0109] The imaging device 164 performs imaging of a
prescribed imaging range defined by the reading window
103 from the inside of the reading window 103 under the
control of the CPU 161.
[0110] The imaging device 164 images a moving im-
age of the prescribed imaging range at a frame rate of
30 fps (Flame Per Second), for example, to output frame
images.
[0111] The frame images (imaged images) which have
been imaged and outputted sequentially by the imaging
device 164 at the prescribed frame rate are stored in the
RAM 163, for example.
[0112] The voice output device 165 includes a voice
circuit for generating predetermined warning sound or
the like and a speaker or the like.
[0113] The voice output device 165 performs notifica-
tion by warning sound or voice under the control of the
CPU 161.
[0114] Further, the CPU 161 connects to the connec-
tion I/F 175.
[0115] The connection I/F 175 connects to the connec-
tion I/F 65 of the POS terminal 11, to transmit/receive
data with the POS terminal 11.
[0116] In addition, the connection I/F 175 connects to
the connection I/F 176 of the operation device 104, to
transmit/receive data with the operation device 104.
[0117] Further, the connection I/F 65 can connect to a
printer 121. The printer 121 that is a printing section is
an image forming apparatus which prints a document
and papers such as an image.
[0118] The printer 121 has a connection I/F 122, a drive
motor 123, and a print head 124.
[0119] The connection I/F 122 connects to the connec-
tion I/F 65 of the POS terminal 11, to transmit/receive
data with the POS terminal 11.

[0120] The drive motor 123 drives a conveying mech-
anism for conveying a sheet that is a printing object. The
print head 124 performs printing on a sheet to be con-
veyed.
[0121] Next, a functional configuration of the POS ter-
minal 11 which is realized as a result that the POS ter-
minal 11 executes the program PR will be described.
[0122] Fig. 4 is a block diagram showing a functional
configuration of the POS terminal 11.
[0123] The program PR to be executed in the POS
terminal 11 of the present embodiment is provided while
being previously incorporated in the HDD 64.
[0124] In addition, the program PR may be provided
while being previously incorporated in the ROM 62.
[0125] In addition, the program PR may be provided
while being recorded in a computer readable recording
medium, such as a CD-ROM, a flexible disk (FD), a CD-
R, a DVD (Digital Versatile Disk) in a file of an installable
format or an executable format.
[0126] Further, the program PR may be stored on a
computer connected to a network such as Internet, and
may be provided by being downloaded through the net-
work. In addition, the program PR may be provided or
distributed via a network such as Internet.
[0127] The program PR which the CPU 61 of the POS
terminal 11 of the present embodiment executes includes
an image capturing module 51, a commodity detection
module 52, a candidate extraction module 53, a display
control module 54, an input acceptance module 55, and
a sales registration module 56, as shown in Fig. 4.
[0128] That is, the CPU 61 (refer to Fig. 2) reads out
the program PR from the HDD 64, and loads the above-
described respective modules on the RAM 63 (the main
storage device). By this means, the above-described re-
spective modules are generated on the RAM 63 (the main
storage device). By this means, the CPU 61 functions as
the respective modules.
[0129] The image capturing module 51 outputs an im-
aging control signal to the imaging device 164, to make
the imaging device 164 start an imaging operation.
[0130] By this means, the imaging device 164 images
a commodity (that is a commodity within the above-de-
scribed prescribed imaging range) which is held over the
imaging device 164 via the reading window 103.
[0131] And the imaged images (the frame images) of
the commodity which has been held over the imaging
device 164 are stored in the RAM 163.
[0132] After the imaging operation is started, the image
capturing module 51 captures the imaged images from
the imaging device 164. That is, the image capturing
module 51 once stores the imaged images outputted
from the imaging device 164 in the RAM 163. Further,
the image capturing module 51 reads out the imaged
images one by one frame from the RAM 163 in the order
of being stored in the RAM 163.
[0133] Incidentally, when a commodity is not present
in the vicinity of the light source of the imaging device
164, that is, in the vicinity of the reading window 103
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(when a commodity is not present within the above-de-
scribed prescribed imaging range), the imaging device
164 outputs an imaged image of brightness 0 or in a state
similar thereto.
[0134] And when a commodity (an object) to be rec-
ognized is approximated to the reading window 103, light
from the light source is reflected by the commodity (the
object), and thereby the brightness of the imaged image
is increased.
[0135] The image capturing module 51 detects the
brightness change like this (change in the attribute of
color), and when the brightness is not less than a pre-
scribed reference value, the image capturing module 51
determines that the commodity (the object) is in a state
to be held over the reading window 103.
[0136] On the other hand, when the brightness is lower
than the prescribed reference value, the image capturing
module 51 determines that the commodity (the object) is
in a state not to be held over the reading window 103,
that is, in a framed-out state.
[0137] The commodity detection module 52 detects an
image area in which at least a part of the commodity has
been imaged, from the imaged image which the image
capturing module 51 has captured, using a pattern
matching technology or the like.
[0138] Specifically, the commodity detection module
52 extracts a contour line or the like, from an image ob-
tained by binarizing the captured imaged image for each
frame.
[0139] The commodity detection module 52 compares
the contour line extracted from the previous frame image
and the contour line extracted from the frame image of
this time.
[0140] And, the commodity detection module 52 rec-
ognizes an object having the newly extracted contour line
as the commodity.
[0141] By this means, the commodity detection module
52 detects the commodity which has been held over the
reading window 103.
[0142] In addition, the method for the commodity de-
tection module 52 to detect a commodity is not limited to
the above-described method, but a detection method
which has been used conventionally may appropriately
be used.
[0143] The candidate extraction module 53 (the com-
modity candidate extraction means) extracts at least one
commodity candidate that becomes a candidate for the
commodity which the imaging device 164 has imaged,
based on similarities of the imaged image of the imaging
device 164 and the reference images of the respective
commodities.
[0144] More specifically, the candidate extraction mod-
ule 53 extracts a feature amount of the image area, from
the image area which the commodity detection module
52 has extracted, that is, from an image area in which at
least a part of the commodity has been imaged.
[0145] In addition, the candidate extraction module 53
shall not consider the contour or size of the object to be

imaged, at the time of calculating the feature amount, in
order to shorten the processing time.
[0146] In addition, the candidate extraction module 53
compares the feature amount extracted from the imaged
image for one frame with the feature amount of the ref-
erence image of each commodity (hereinafter, called a
registered commodity) which the PLU file F1 stores, and
calculates a similarity between them. This calculation is
repeated as many times as the number of the registered
commodities.
[0147] Here, when the feature amount of the registered
commodity which the PLU file F1 stores is set to 100%
(= "similarity: 1.0"), the similarity indicates in what degree
the feature amount of the object to be imaged (that is the
commodity) which has been extracted from the imaged
image is similar to the feature amount of the registered
commodity.
[0148] In addition, the candidate extraction module 53
may calculate the similarity by changing weighting in ac-
cordance with color shade and unevenness of the sur-
face.
[0149] The technology to identify an object contained
in an imaged image like this is generally called object
recognition, or generic object recognition or the like.
[0150] Regarding the processing relating to the object
recognition, the conventional technology can be used.
[0151] The candidate extraction module 53 compares
the similarity calculated as described above with a first
threshold value or a second threshold value, to perform
a threshold value determination.
[0152] That is, when a registered commodity having
the similarity of not less than the first threshold value is
present in the PLU file F1, the candidate extraction mod-
ule 53 automatically determines that the registered com-
modity is the object to be imaged.
[0153] The registered commodity which has been au-
tomatically determined to be the object to be imaged in
this manner is hereinafter called a determined commod-
ity.
[0154] That is, the determined commodity is a com-
modity which has been automatically determined as the
object to be imaged, and commodity data thereof is au-
tomatically registered as a sales commodity.
[0155] That is, a possibility that a registered commodity
having the similarity of not less than the first threshold
value is the object to be imaged is sufficiently high. Ac-
cordingly, the POS terminal 11 automatically determines
the relevant registered commodity as the commodity that
has become the object to be imaged without requiring an
input operation by an operator.
[0156] It is called automatic registration that one com-
modity is automatically registered as the object to be im-
aged without requiring an operation by an operator in this
manner.
[0157] When a determined commodity is not present
and a registered commodity with the similarity of less
than the first threshold value and not less than the second
threshold value is present in the PLU file F1, the candi-
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date extraction module 53 extracts the registered com-
modity, as a commodity candidate in which a possibility
that the registered commodity is the object to be imaged
is high.
[0158] In addition, the number of the commodity can-
didates may be one or a plural number.
[0159] When a registered commodity having the sim-
ilarity of not less than the second threshold value is not
present in the PLU file F1, the candidate extraction mod-
ule 53 determines that a commodity candidate similar to
the object to be imaged is not present, and that it is im-
possible to specify the commodity from the relevant im-
aged image.
[0160] The display control module 54 generates re-
spective display data which are to be outputted to the
display 23 for a salesclerk of the POS terminal 11, the
display 24 for a customer of the POS terminal 11, the
display 106 for a salesclerk of the commodity reading
apparatus 101, and the display 109 for a customer of the
commodity reading apparatus 101. Further, the display
control module 54 outputs the generated display data to
the respective displays 23, 24, 106, 109.
[0161] For example, the display control module 54 dis-
plays the reading screen 70 (the commodity selection
screen) for object recognition on the display 106 for a
salesclerk of the commodity reading apparatus 101. The
reading screen 70 includes candidates for the commodity
which has been imaged by the imaging device 164 as
described later.
[0162] A configuration example of the reading screen
70 will be described later with reference to Fig. 5. Here,
a schematic display control method will be described.
[0163] The display control module 54 displays in real
time the latest imaged image by the imaging device 164
in the reading screen 70.
[0164] That is, the display control module 54 displays
the imaged images which the image capturing module
51 has captured one by one frame in the order of being
captured.

• Display of determined commodity

[0165] When the candidate extraction module 53 has
extracted the determined commodity as described
above, the display control module 54 displays that sales
registration with respect to the relevant commodity has
been automatically made, along with the information
such as the commodity name and the price of the deter-
mined commodity, on the display 106 for a salesclerk
and the display 109 for a customer.

• Display of commodity candidate

[0166] When the candidate extraction module 53 ex-
tracts the commodity candidates as described above, the
display control module 54 displays selection icons of the
respective commodity candidates on the display 106 for
a salesclerk.

[0167] At this time, the display control module 54 (the
commodity candidate display means) displays the re-
spective commodity candidates on the display 106 for a
salesclerk, in a display aspect in which the respective
commodity candidates are weighted in accordance with
the sizes of the similarities between the reference images
of the relevant commodity candidates and the imaged
image.
[0168] Specifically, the display control module 54 (the
similarity graphic display means) displays the selection
icons for accepting selection of the respective commodity
candidates as the respective commodity candidates, on
the display 106 for a salesclerk, for example.
[0169] In addition, the display control module 54 dis-
plays images (for example, bar graphs described later)
in which the similarities between the reference images
of the respective commodity candidates and the imaged
image are graphically displayed, along with the display
of the above-described selection icons.
[0170] In addition, a configuration example of the read-
ing screen 70 (the commodity selection screen), and a
display example of the commodity candidates will be de-
scribed later with reference to Fig. 5 to Fig. 9.
[0171] In addition, when the input acceptance module
55 accepts a selection operation of the commodity can-
didate, the display control module 54 (the commodity in-
formation output means) generates display data includ-
ing the commodity information indicating the commodity,
with respect to the commodity candidate which has ac-
cepted the relevant selection operation.
[0172] And, the display control module 54 outputs the
generated display data respectively to the display 23 for
a salesclerk of the POS terminal 11, the display 24 for a
customer of the POS terminal 11, the display 106 for a
salesclerk of the commodity reading apparatus 101, and
the display 109 for a customer of the commodity reading
apparatus 101.
[0173] The input acceptance module 55 accepts vari-
ous input operations via an input section such as the
keyboard 22 or the touch panel 26.
[0174] In addition, the input acceptance module 55 (the
selection operation acceptance means) accepts an op-
eration to select the commodity which the imaging device
164 has imaged (in other words, the commodity to be
subjected to the sales registration processing), from the
commodity candidates which the display control module
54 has displayed.
[0175] In addition, the input acceptance module 55
may accept an operation from an input section other than
the keyboard 22 or the touch panel 26.
[0176] For example, the input section may be the key-
board 107 or the touch panel 105 of the commodity read-
ing apparatus 101.
[0177] The sales registration module 56 (the commod-
ity information output means) performs a sales registra-
tion processing. Specifically, when the input acceptance
module 55 accepts a selection operation of the commod-
ity candidate, the sales registration module 56 reads out
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the commodity information indicating the commodity
from the PLU file F1, with respect to the commodity can-
didate which has accepted the relevant selection opera-
tion, and outputs the commodity information in the fol-
lowing method.
[0178] The sales registration module 56 generates
print data for receipt printing as one of output methods.
And the sales registration module 56 outputs the gener-
ated print data to the printer 66.
[0179] In addition, the sales registration module 56
generates transaction data including the commodity in-
formation which have been read out from the PLU file
F1, the number of the commodities, and a total amount,
a payment amount, a change amount and so on of the
relevant transaction, as another output method.
[0180] And the sales registration module 56 outputs
this transaction data to a sales file.
[0181] That is, the sales registration module 56 records
(registers) the transaction data in the sales file, as sales
data.
[0182] In addition, an output destination of the sales
data (the above-described transaction data) may be oth-
er than the POS terminal 11, and may be an external
device such as the store computer SC.
[0183] Next, a display example of the commodity can-
didates and a graphic display example of the similarities
of the respective commodity candidates will be described
with reference to Fig. 5 to Fig. 9.
[0184] Fig. 5 is a diagram showing an example of the
reading screen 70 (the commodity selection screen) to
be displayed on the display 106 for a salesclerk of the
commodity reading apparatus 101.
[0185] When the commodity reading apparatus 101 is
started, the display control module 54 of the POS terminal
11 displays the reading screen 70 for object recognition
on the display 106 for a salesclerk of the commodity read-
ing apparatus 101.
[0186] As shown in Fig. 5, the reading screen 70 has
an imaged image display area 71, a commodity candi-
date display area 72, a similarity graphic display area 73,
and a registration information display area 74. The read-
ing screen 70 is a commodity selection screen which ac-
cepts an operation by an operator for selecting any one
candidate for commodity out of the displayed candidates
for commodity as described later.
[0187] The imaged image display area 71 is an area
in which the imaged images that the image capturing
module 51 has captured are displayed while being up-
dated one by one frame.
[0188] The commodity candidate display area 72 is an
area in which selection icons 72a - 72c for selecting the
respective commodity candidates are displayed, with re-
spect to the commodity candidates which the candidate
extraction module 53 has extracted.
[0189] Fig. 5 shows an example in which commodity
names (tomato, apple, red paprika) are respectively
shown in the selection icons 72a - 72c of the respective
commodity candidates.

[0190] In addition, the illustration images of the com-
modity candidates which have been read out from the
PLU file F1 may be displayed in the respective selection
icons 72a - 72c.
[0191] Each of the selection icons 72a - 72c is provided
as an operator which is selectable in accordance with a
touch operation to the touch panel 105.
[0192] An operator performs a touch operation to the
selection icon 72a, 72b or 72c of the commodity which
the operator himself/herself makes the commodity read-
ing apparatus 101 read out, out of the selection icons
72a - 72c.
[0193] The input acceptance module 55 accepts the
relevant touch operation.
[0194] And the input acceptance module 55 accepts
the commodity candidate corresponding to the operated
selection icon 72a, 72b or 72c as a determined commod-
ity.
[0195] The similarity graphic display area 73 is an area
in which the similarities calculated for the respective com-
modity candidates are displayed for each of the commod-
ity candidates.
[0196] The similarities calculated for the respective
commodity candidates are similarities between the fea-
ture amount of the imaged image displayed in the imaged
image display area 71 and the feature amounts of the
respective commodity candidates.
[0197] Fig. 5 shows an example in which the similari-
ties for the commodity candidates are displayed by bar
graphs 73a - 73c, adjacent to the displays of the selection
icons 72a - 72c of the respective commodity candidates.
[0198] The registration information display area 74 is
an area in which information such as a commodity name
and a price of the commodity to be subjected to the sales
registration, as the commodity information of the deter-
mined commodity.
[0199] In addition, the determined commodity may be
the determined commodity which has been automatically
registered as described above, or may be the determined
commodity which has been determined by a selection
operation to the commodity candidate by an operator.
[0200] That is, the display control module 54 updates
in real time a frame image to be displayed in the imaged
image display area 71 by the imaged image which the
image capturing module 51 has captured.
[0201] When the determined commodity is present, the
display control module 54 displays the commodity infor-
mation of the determined commodity in the registration
information display area 74.
[0202] When the determined commodity is not present,
but the candidate extraction module 53 has extracted the
commodity candidates, the display control module 54 dis-
plays the selection icons 72a - 72c of the commodity can-
didates in parallel in the commodity candidate display
area 72.
[0203] In addition, the display control module 54 dis-
plays the bar graphs 73a - 73c indicating the similarities
of the respective commodity candidates in the similarity
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graphic display area 73.
[0204] When the input acceptance module 55 accepts
a selection operation to one of the selection icons 72a -
72c, the display control module 54 displays the commod-
ity information for the selected commodity candidate in
the registration information display area 74, as the com-
modity information of the determined commodity.
[0205] Here, the imaged image to be captured by the
image capturing module 51 is updated for each imaging
rate of a frame.
[0206] Accordingly, the selection of the determined
commodity or the extraction of the commodity candidates
and the graphic display of the similarities are to be up-
dated for each relevant imaging rate.
[0207] Accordingly, if the commodity candidates which
the candidate extraction module 53 has extracted are
changed in accordance with the update of the captured
image, the commodity candidates to be displayed in the
commodity candidate display area 72, and the similarities
of the relevant commodity candidates are also changed.
[0208] For example, when an operator performs the
reading operation while changing a method of holding
over a commodity, the similarities are changed in accord-
ance with what surface of the commodity is directed to
the imaging device 164 or a degree in which the com-
modity is exposed to the lighting.
[0209] And in accordance with the change of the sim-
ilarities of the respective commodity candidates, the bar
graphs 73a - 73c indicating the similarities change the
respective lengths thereof at any time.
[0210] Fig. 6 is a diagram showing a display example
of the respective commodity candidates when the simi-
larities for a new imaged image are changed.
[0211] When the image capturing module 51 captures
a new imaged image, the display control module 54 up-
dates the display of the imaged image display area 71,
as shown in Fig. 6.
[0212] That is, only a part of a hull of a tomato has been
imaged in the imaged image of Fig. 5, but the hull of the
tomato is wholly imaged in the imaged image of Fig. 6.
[0213] When a method of holding a commodity over
the imaging device 164 is changed in this manner, the
feature amount thereof may be changed.
[0214] In addition, Fig. 5 and Fig. 6 show one example
for explanation, and the similarities are not necessarily
changed as shown in Fig. 5 and Fig. 6, depending on the
existence or nonexistence of a hull of a tomato.
[0215] The display control module 54 displays the bar
graphs 73a - 73c that are images in which the similarities
of the respective commodity candidates are graphically
displayed, adjacent to the respective selection icons 72a
- 72c.
[0216] Regarding the imaged image of Fig. 6, the bar
graph 73a indicating the similarity to the "tomato" is in-
creased more than the bar graph 73a at the time of Fig. 5.
[0217] On the other hand, the bar graph 73b indicating
the similarity to the "apple" is decreased more than the
bar graph 73b at the time of Fig. 5.

[0218] The operator knows what commodity the com-
modity which himself/herself holds over for reading is.
[0219] That is, the operator knows that the object to be
imaged is a tomato.
[0220] Whereas, the operator can judge which method
of holding over can easily obtain a proper identification
result, out of a method of holding over in which the imaged
image shown in Fig. 5 has been obtained, and a method
of holding over in which the imaged image shown in Fig.
6 has been obtained, from the validity of the bar graphs
73a - 73c graphically displaying the similarities.
[0221] That is, in the method of holding over in which
the imaged image of Fig. 5 has been obtained, the bar
graph 73a of the similarity to the tomato is similar to the
bar graph 73b of the similarity to the apple, and accord-
ingly the identification results which are not greatly dif-
ferent have been obtained..
[0222] Accordingly, the operator can judge that the va-
lidity of the similarity to the tomato which the bar graph
73a of Fig. 5 shows is low.
[0223] On the other hand, in the method of holding over
in which the imaged image of Fig. 6 has been obtained,
the bar graph 73a of the similarity to the tomato is greatly
superior to the bar graph 73b of the similarity to the apple.
[0224] Accordingly, the operator can judge that the va-
lidity of the similarity to the tomato which the bar graph
73a of Fig. 6 shows is high.
[0225] The operator sees that the length of the bar
graph 73a becomes larger as shown in Fig. 6 than the
case of Fig. 5, and can recognize that a method of holding
over the commodity by himself/herself has become a
more proper method of holding over the commodity.
[0226] In the object recognition processing, the extrac-
tion of the commodity candidates and the calculation of
the similarities are updated in real time, along with the
update of the captured image. By this means, the lengths
of the bar graphs in which the similarities have been
graphically displayed expand and contract in real time.
[0227] Whereas, an operator can know in real time that
when how a commodity is held over, in what manner the
similarities are changed. For the reason, the operator
can obtain intuitive and easily understandable feedback
at any time, with respect to a method of holding over a
commodity.
[0228] In addition, the operator continues to obtain the
feedback during a commodity reading processing for reg-
istration processing. For the reason, the operator can
learn a more suitable method of holding over a commod-
ity. And the operator can improve efficiency of the com-
modity reading processing.
[0229] In addition, the similarities of the commodity
candidates are changed in accordance with the update
of the captured image, in this manner. At this time, when
the similarity becomes not less than the above-described
first threshold value, the candidate extraction module 53
automatically register the relevant commodity as the de-
termined commodity without requiring a selection oper-
ation by the operator.
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[0230] When the automatic registration is performed,
the display control module 54 displays the commodity
information of the relevant determined commodity in the
registration information display area 74, as described
above.
[0231] The operator changes a method of holding over
a commodity while viewing the graphically displayed sim-
ilarities, and thereby can realize in what method of hold-
ing over, the similarity is increased and the commodity
can be easily registered.
[0232] In addition, an automatic registration line 76 (re-
fer to Fig. 7) corresponding to the first threshold value
may be displayed in the similarity graphic display area 73.
[0233] Fig. 7 is a diagram showing a display example
of the automatic registration line 76.
[0234] The automatic registration line 76 is an index
for an operator to visually confirm whether the similarity
of the commodity candidate reaches the first threshold
value, or when the similarity of the commodity candidate
does not reach the first threshold value, whether the sim-
ilarity of the commodity candidate is near to or distant
from the first threshold value.
[0235] For example, when the bar graph indicating the
similarity of the commodity candidate has reached the
automatic registration line 76, the operator can confirm
that the similarity of the relevant commodity candidate
has reached the first threshold value. In other words,
when the similarity of the commodity candidate becomes
the first threshold value, the bar graph indicating the sim-
ilarity of the commodity candidate reaches (or exceeds)
the automatic registration line 76.
[0236] The first threshold value is visually shown in this
manner, that is the similarity of the commodity candidate
to the first threshold value is visually shown, and thereby
it is possible to objectively notify the operator, as to in
what degree the present method of holding over the com-
modity is in a suitable state, with respect to the determi-
nation reference (the first threshold value) of the auto-
matic registration.
[0237] In addition, the graphic display method of the
similarity is not limited to the display by a bar graph.
[0238] Hereinafter, another graphic display method of
the similarity will be described using Fig. 8 and Fig. 9.
[0239] Fig. 8 is a diagram showing a display example
in the case of changing color densities of the respective
selection icons 72a - 72c in accordance with the similar-
ities.
[0240] As shown in Fig. 8, the display control module
54 may display the selection icons 72a - 72c of the com-
modity candidates with densities of display colors in ac-
cordance with the similarities of the respective commod-
ity candidates.
[0241] In addition, Fig. 8 shows an example in which
the similarity graphic display area 73 is displayed adja-
cent to the selection icons 72a - 72c of the commodity
candidates.
[0242] In contrast, the graphic display of the similarities
is made only with the densities of the display colors of

the selection icons, and the similarity display area 73 and
the bar graphs 73a - 73c may not be displayed.
[0243] Fig 9 is a diagram showing a display example
in the case of changing display sizes of the selection
icons 72a - 72c in accordance with the respective simi-
larities.
[0244] As shown in Fig. 9, the display control module
54 may display the sizes of the selection icons 72a - 72c
of the commodity candidates by sizes in accordance with
the similarities of the respective commodity candidates.
[0245] Fig. 9 shows an example in which illustration
images 83a - 83c are displayed, along with commodity
names 82a - 82c of the commodity candidates, in the
selection icons 72a - 72c, respectively.
[0246] The display control module 54 changes the siz-
es of the selection icons 72a - 72c of the commodity can-
didates in accordance with the sizes of the similarities of
the respective commodity candidates.
[0247] That is, as shown in Fig. 9, the display control
module 54 changes, with respect to the respective se-
lection icons 72a - 72c, the sizes of texts indicating the
commodity names 82a - 82c, and the sizes of the illus-
tration images 83a - 83c, along with the sizes of outer
frames 81a - 81c, in accordance with the similarities, re-
spectively.
[0248] In addition, in the example shown in Fig.9, the
sizes of the whole constituent elements of the selection
icons 72a - 72c are respectively changed in accordance
with the similarities.
[0249] In contrast, the display control module 54 may
not change the sizes of the whole constituent elements
of the selection icons 72a - 72c.
[0250] For example, the display control module 54
changes only the sizes of the outer frames 81a - 81c and
the sizes of the illustration images 83a - 83c, and may
fix the sizes of the texts showing the commodity names
82a - 82c.
[0251] The display sizes relating to the selection icons
72a - 72c are respectively changed in accordance with
the similarities in this manner, and thereby it becomes
easy for an operator to select the largely displayed com-
modity candidate.
[0252] In addition, the graphic display of the similarities
is not limited to the graphic display method as described
above.
[0253] The display control module 54 may use a dis-
play method other than the above, if the commodity can-
didates are displayed by weighting in accordance with
the respective sizes of the similarities between the ref-
erence images of the commodity candidates and the im-
aged image.
[0254] For example, when the selection icons 72a -
72c of the commodity candidates are arranged in the
commodity candidate display area 72, distances from the
imaged image display area 71 may be changed in ac-
cordance with the similarities of the respective commod-
ity candidates.
[0255] Specifically, the higher similarities the commod-
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ity candidates have, the closer to the imaged image dis-
play area 71 the relevant selection icons 72a - 72c may
be displayed, for example.
[0256] In addition, regarding the commodity candidate
having a lower similarity compared with the other com-
modity candidates (for example, when the three com-
modity candidates are presented, the commodity candi-
date having the third-highest similarity), the relevant se-
lection icon may be gray-out displayed so that it cannot
be selected.
[0257] In addition, the similarities may be displayed by
weighting in accordance with the similarities by combin-
ing the above-described display methods.
[0258] Next, a procedure example of a reading
processing and a registration processing which the POS
terminal 11 executes will be described.
[0259] Fig. 10 is a flow chart showing a reading
processing and a registration processing which the POS
terminal 11 executes.
[0260] When an imaging start key is operated in the
operation device 104 of the commodity reading appara-
tus 101, the POS terminal 11 executes a reading process-
ing and a registration processing.
[0261] To begin with, in a step S1 of Fig. 10, the CPU
61 (the image capturing module 51) of the POS terminal
11 transmits an imaging start signal to the imaging device
164 of the commodity reading apparatus 101.
[0262] The imaging device 164 starts an operation of
the image sensor, in response to the imaging start signal,
and starts an imaging operation.
[0263] The CPU 61 (the image capturing module 51)
starts a processing to capture an imaged image for each
frame which the imaging device 164 has imaged into the
RAM 163.
[0264] In addition, the CPU 61 (the commodity detec-
tion module 52) starts a processing to detect an object
(an object to be imaged, that is, a commodity) to the
above-described captured imaged image.
[0265] In a step S2, the CPU 61 (the commodity de-
tection module 52) performs a detection processing of
the object to be imaged. When the CPU 61 (the com-
modity detection module 52) detects the object to be im-
aged (step S2: Yes), the processing of the CPU 61 pro-
ceeds to a step S3.
[0266] In the step S3, the CPU 61 (the candidate ex-
traction module 53) extracts a feature amount of the
above-described object to be imaged.
[0267] Next, in a step S4, the CPU 61 (the candidate
extraction module 53) compares the above-described
extracted feature amount with the feature amount of the
registered commodity which the PLU file F1 stores. The
CPU 61 calculates a similarity between the above-de-
scribed feature amount and the feature amount of the
registered commodity which the PLU file F1 stores, by
performing the above-described comparison.
[0268] It is to be noted that the processing of the step
S4 is repeated as many times as the number of the reg-
istered commodities.

[0269] In addition, in the step S2, when the CPU 61
(the commodity detection module 52) does not detect the
object to be imaged (step S2: No), the CPU 61 waits for
the detection of the object to be imaged.
[0270] Next, in a step S5, the CPU 61 (the candidate
extraction module 53) determines whether the registered
commodity having the similarity of not less than a first
threshold value is present in the PLU file F1.
[0271] When the CPU 61 determines that the regis-
tered commodity having the similarity of not less than the
first threshold value is present (step S5: Yes), the
processing of the CPU 61 proceeds to a step S10.
[0272] In the step S10, the CPU 61 (the candidate ex-
traction module 53) determines the relevant registered
commodity as a determined commodity. The CPU 61 (the
sales registration module 56) reads out the commodity
information of the relevant determined commodity from
the PLU file F1. The CPU 61 registers the read commod-
ity information as the commodity information of an object
to be sold (sales registration processing).
[0273] In addition, the CPU 61 (the display control
module 54) displays the commodity information of the
determined commodity on the display 106 for a salesclerk
and the display 109 for a customer of the commodity
reading apparatus 101.
[0274] On the other hand, when the CPU 61 deter-
mines that the registered commodity having the similarity
of not less than the first threshold value is not present in
the step S5 (step S5: No), the processing of the CPU 61
proceeds to a step S6.
[0275] In the step S6, the CPU 61 (the candidate ex-
traction module 53) determines whether the registered
commodity having the similarity of less than the first
threshold value and not less than a second threshold
value is present in the PLU file F1.
[0276] When the CPU 61 determines that the regis-
tered commodity having the similarity of less than the
first threshold value and not less than the second thresh-
old value is present (step S6: Yes), the processing of the
CPU 61 proceeds to a step S7.
[0277] In the step S7, the CPU 61 (the candidate ex-
traction module 53) extracts the relevant commodity as
a commodity candidate.
[0278] The CPU 61 (the display control module 54) dis-
plays a selection icon of the extracted commodity candi-
date in the commodity candidate display area 72 (refer
to Fig. 5).
[0279] In addition, the commodity name may be dis-
played or the illustration image of the commodity may be
displayed in the relevant selection icon, as described
above.
[0280] It is to be noted that the processings of the steps
S6 and S7 are repeated as many times as the number
of the respective registered commodities.
[0281] In a step S8, the CPU 61 (the display control
module 54) makes the similarities of the respective com-
modity candidates to be graphically displayed by bar
graphs, and displays the relevant bar graphs adjacent to
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the selection icons of the respective commodity candi-
dates.
[0282] In addition, in the step S6, when the CPU 61
determines that the registered commodity having the
similarity of less than the first threshold value and not
less than the second threshold value is not present (step
S6: No), the processing of the CPU 61 returns to the step
S2.
[0283] In a step S9, the CPU 61 (the input acceptance
module 55) determines whether any one of the selection
icons has accepted a selection operation.
[0284] When the CPU 61 determines that any one of
the selection icons has accepted the selection operation
(step S9: Yes), the processing of the CPU 61 proceeds
to the step S10.
[0285] In the step S10, the CPU 61 (the sales registra-
tion module 56) determines the commodity candidate
corresponding to the relevant selection icon as a deter-
mined commodity. And, the CPU 61 reads out the com-
modity information of the relevant determined commodity
from the PLU file F1. The CPU 61 registers the read com-
modity information as the commodity information of an
object to be sold.
[0286] In addition, the CPU 61 (the display control
module 54) displays that the commodity candidate has
been determined as the determined commodity, and the
commodity information of the relevant determined com-
modity on the display 106 for a salesclerk and display
109 for a customer of the commodity reading apparatus
101.
[0287] On the other hand, when the CPU 61 deter-
mines that any one of the selection icons has not accept-
ed a selection operation (step S9: No), the processing of
the CPU 61 returns to the step S2.
[0288] That is, while any one of the selection icons
does not accept the selection operation, the CPU 61 (the
image capturing module 51) continues to capture the
frame image from the imaging device 164. Further, the
CPU 61 (the commodity detection module 52) continues
the detection determination of an object based on the
captured frame image.
[0289] And the CPU 61 (the candidate extraction mod-
ule 53) continues the feature amount extraction of the
step S3, the similarity calculation of the step S4, the
threshold value determination of the steps S5, S6, the
extraction and display of the commodity candidate of the
step S7, and the graphic display of the similarity of the
step S8, in the same procedures as described above.
[0290] As this result, when the commodity is automat-
ically registered (refer to Yes of step S5), or the selection
operation to the commodity candidate is performed (refer
to Yes of step S9), the operator finishes the registration
operation of the relevant commodity, and moves to the
reading operation for a next commodity.
[0291] After the CPU 61 has performed the sales reg-
istration in the step S10, the processing of the CPU 61
proceeds to a step S11.
[0292] In the step S11 (finished?), the CPU 61 deter-

mines whether the settlement key 22f of the keyboard 22
has been operated, that is, whether the completion of the
transaction has been declared.
[0293] When the CPU 61 determines that the settle-
ment key 22f of the keyboard 22 has been operated, and
the completion of this transaction has been declared in
the step S11 (step S11: Yes), the CPU 61 finishes the
reading processing and the registration processing.
[0294] Specifically, the CPU 61 finishes the image cap-
turing, and clears the work memory of the RAM 163. Fur-
ther, the CPU 61 transmits an imaging completion signal
to the commodity reading apparatus 101, to make the
imaging operation by the imaging device 164 to be fin-
ished.
[0295] In addition, when the CPU 61 determines that
the settlement key 22f has not been operated in the step
S11 (step S11: No), the processing of the CPU 61 returns
to the step S2 and continues the procedures of the step
S2 and later.
[0296] For example, in the above-described embodi-
ment, the POS terminal 11 has the PLU file F1. In con-
trast, the commodity reading apparatus 101 may have
the PLU file F1. In addition, an external device which the
POS terminal 11 and the commodity reading apparatus
101 can access may have the PLU file F1.
[0297] In addition, in the above-described embodi-
ment, the POS terminal 11 to which the information
processing apparatus is applied has been described, but
the information processing apparatus is not limited to the
POS terminal 11. The information processing apparatus
according to the embodiment may be applied to the com-
modity reading apparatus 101.
[0298] In this case, the commodity reading apparatus
101 has only to have the functions of the image capturing
module 51, the commodity detection module 52, the can-
didate extraction module 53, the display control module
54, and the input acceptance module 55, which have
been described above.
[0299] In addition, the checkout system 1 having the
POS terminal 11 and the commodity reading apparatus
101 has been described, as the store system according
to the above-described embodiment, but the store sys-
tem according to the embodiment is not limited to this.
The store system according to the embodiment may be
one apparatus having the functions of the POS terminal
11 and the commodity reading apparatus 101. As an ex-
ample of the relevant one apparatus, there is a self-
checkout apparatus (a self POS terminal) or the like
which is to be used in a store such as a supermarket.
[0300] As described above, the above-described em-
bodiment displays the respective commodity candidates
by weighting in accordance with the sizes of the similar-
ities between the imaged image and the reference imag-
es of the relevant commodity candidates.
[0301] Accordingly, an operator can visually confirm
the aspect that the similarities between the relevant im-
aged image and the reference images of the respective
commodity candidates are changed, when the imaged
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image is changed in accordance with a method of holding
over the commodity.
[0302] That is, according to the above-described em-
bodiment, it is possible to provide an information process-
ing apparatus and an information processing method in
which how similarities between an object to be imaged
and respective commodity candidates are changed in
accordance with a method of holding over the commodity
can be easily realized.
[0303] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims

1. An information processing apparatus, comprising:

an imaging device which images a commodity
and outputs an imaged image of the commodity;
a memory which previously stores reference im-
ages of a plurality of commodities for each of
the plurality of commodities;
a display which displays a commodity selection
screen including candidates for the imaged
commodity, the commodity selection screen ac-
cepting an operation to select any one candidate
for commodity out of the displayed candidates
for commodity; and
a processor which
extracts at least one commodity rom the plurality
of commodities stored in the memory as the can-
didate for commodity, based on similarities of
the imaged image and the reference images of
the plurality of commodities,
controls the display to display the extracted can-
didates for commodity in the commodity selec-
tion screen, in a display form in which the ex-
tracted candidates for commodity are weighted
in accordance with sizes of the similarities, and
outputs commodity information indicating the
candidate for commodity selected via the com-
modity selection screen.

2. The information processing apparatus according to
Claim 1, wherein:

the processor displays icons corresponding to
the candidates for commodity in the commodity
selection screen, in order to display the candi-

dates for commodity; and
the icon accepts the operation to select the can-
didate for commodity corresponding to the rel-
evant icon.

3. The information processing apparatus according to
Claim 2, wherein:

the processor displays the similarities of the can-
didates for commodity corresponding to the
icons in the commodity selection screen, in as-
sociation with the respective icons.

4. The information processing apparatus according to
Claim 3, wherein:

the processor displays images in which sizes of
the similarities of the candidates for commodity
corresponding to the icons are graphically dis-
played in the commodity selection screen, in as-
sociation with the respective icons.

5. The information processing apparatus according to
Claim 4, wherein:

the processor displays the images in which the
sizes of the similarities of the candidates for
commodity corresponding to the icons are
graphically displayed in the commodity selection
screen, adjacent to the respective icons.

6. The information processing apparatus according to
Claim 4 or 5, wherein:

the processor displays bar graphs indicating the
sizes of the similarities in the commodity selec-
tion screen, as the images in which the sizes of
the similarities of the candidates for commodity
corresponding to the icons are graphically dis-
played.

7. The information processing apparatus according to
any of Claims 2 to 6, wherein:

the processor displays the icon in the commodity
selection screen in a display form in which the
icons are weighted in accordance with the sizes
of the similarities.

8. The information processing apparatus according to
Claim 7, wherein:

the processor displays the icons in the commod-
ity selection screen with densities of display
colors in accordance with the sizes of the simi-
larities, as the display form.

9. The information processing apparatus according to
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Claim 7 or 8, wherein:

the processor displays the icons in the commod-
ity selection screen in display sizes in accord-
ance with the sizes of the similarities, as the dis-
play form.

10. An information processing method of an information
processing apparatus having an imaging device
which images a commodity and outputs an imaged
image of the commodity, a memory which previously
stores reference images of a plurality of commodities
for each of the plurality of commodities, and a display
which displays a commodity selection screen includ-
ing candidates for the imaged commodity, compris-
ing:

extracting at least one commodity from the plu-
rality of commodities stored in the memory as
the candidate for the imaged commodity, based
on similarities of the imaged image and the ref-
erence images of the plurality of commodities;
controlling the display to display the extracted
candidates for commodity in the commodity se-
lection screen, in a display form in which the
extracted candidates for commodity are weight-
ed in accordance with sizes of the similarities;
accepting an operation to select the candidate
for commodity via the commodity selection
screen; and
outputting commodity information indicating the
candidate for commodity which has been select-
ed by accepting the operation.
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