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(57) ABSTRACT 
A commodity recognition apparatus comprises an image 
interface configured to acquire the image of a commodity 
photographed by a camera and a processor configured to 
detect a commodity image from the images acquired via the 
image interface, carry out a commodity recognition process 
ing for recognizing commodity candidates according to the 
feature amount extracted from the commodity image and a 
code reading processing for reading a commodity recognition 
code from the same commodity image in parallel, and as a 
result determine a commodity recognition code if the com 
modity recognition code is read through the code reading 
processing or output the result of the commodity recognition 
processing if no commodity recognition code is read and the 
photographing period for the commodity is ended. 
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COMMOOTY RECOGNITION APPARATUS 
AND COMMOOTY RECOGNITION 

METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is based upon and claims the ben 
efit of priority from Japanese Patent Application No. 2012 
264273, filed Dec. 3, 2012, the entire contents of which are 
incorporated herein by reference. 

FIELD 

0002 Embodiments described herein relate to a commod 
ity recognition apparatus using a camera and a commodity 
recognition method for a computer to function as the com 
modity recognition apparatus. 

BACKGROUND 

0003. One of the optical codes affixed to a commodity is 
barcode. Most of the commodities sold in a supermarket are 
affixed with a barcode including a commodity recognition 
code. A commodity recognition apparatus is being widely 
popularized which recognizes a commodity recognition code 
by Scanning a barcode with a scanner. 
0004. However, not all commodities are affixed with a 
barcode. For example, vegetables, fruits and side dishes 
which are sold by retail are often affixed with no barcode. 
Thus, in order to cope with a commodity affixed with no 
barcode, a commodity recognition apparatus is provided 
which uses a display device as a touch panel. The apparatus 
displays the image of a commodity affixed with no barcode on 
the screen of the touch panel. If a commodity image is 
selected through the touch input of the operator, then the 
commodity recognition apparatus determines a commodity 
recognition code associated with the selected commodity 
image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a diagram illustrating the external appear 
ance of a store checkout system; 
0006 FIG. 2 is a block diagram illustrating hardware con 
figurations of a commodity recognition apparatus and a POS 
terminal; 
0007 FIG. 3 is a schematic diagram illustrating the struc 
ture of dictionary data for each commodity stored in a recog 
nition dictionary file; 
0008 FIG. 4 is a schematic diagram illustrating the area 
structure of a candidate commodity memory; 
0009 FIG. 5 is a schematic diagram illustrating the area 
structure of a recognition result holding memory; 
0010 FIG. 6 is a flowchart illustrating the procedure of the 
information processing executed by the CPU of a commodity 
recognition apparatus according to a commodity recognition 
program; 
0011 FIG. 7 is a flowchart specifically illustrating the 
sequence of a commodity recognition processing: 
0012 FIG. 8 is a flowchart specifically illustrating the 
procedure of a recognition result processing: 
0013 FIG. 9 is a flowchart specifically illustrating the 
procedure of an interruption processing for inputting a regis 
tration row; 
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0014 FIG. 10 is a flowchart specifically illustrating the 
procedure of an interruption processing for a settlement 
completion command; 
0015 FIG. 11 is a plane view illustrating an example of a 
registration screen; 
0016 FIG. 12 is a plane view illustrating an example of 
commodity candidates displayed on a registration screen; 
0017 FIG. 13 is a plan view illustrating an example of a 
candidate commodity reuse Screen; 
0018 FIG. 14 is a plane view illustrating an example of a 
registration screen on which commodity data is corrected; 
0019 FIG. 15 is a schematic diagram illustrating the area 
structure of a commodity image holding memory; 
0020 FIG. 16 is a flowchart specifically illustrating the 
procedure of a recognition result processing; and 
0021 FIG. 17 is a flowchart specifically illustrating the 
procedure of an interruption processing for inputting a regis 
tration row. 

DETAILED DESCRIPTION 

0022. In accordance with an embodiment, a commodity 
recognition apparatus comprises an image interface config 
ured to acquire the image of a commodity photographed by a 
camera; a connection interface configured to carry out data 
communication with an external machine; a display config 
ured to display candidate commodities recognized according 
to the commodity image acquired via the image interface; a 
memory configured to hold information of the candidate 
commodities recognized according to the commodity image: 
and a processor. 
0023 The processor is configured to recognize, according 
to the commodity image read via the image interface, candi 
dates for the commodity displayed in the commodity image, 
specify the commodity displayed in the image from the rec 
ognized candidate commodities, output information of the 
specified commodity to the external device via the connection 
interface while storing information of the candidate com 
modities in the memory in association with information relat 
ing to the specific commodity specified from the candidate 
commodities, and display the candidate commodities on the 
display based on the information of the candidate commodi 
ties held in the memory in association with the information 
relating to the specific commodity if a selection request of the 
specific commodity is accepted. 
0024. This embodiment is a case where the functions 
according to the present invention are used in the commodity 
recognition apparatus included in a store checkout system 
used in a retail store. 
0025 First, the commodity recognition apparatus 
described in the embodiment applies a general object recog 
nition technology. General object recognition refers to a tech 
nology for recognizing the category of an object according to 
the image data obtained by photographing a target object 
(object) with a camera. A computer extracts the appearance 
feature amount of an object contained in the image from the 
image data. Then, the computer calculates a similarity degree 
by comparing the extracted appearance feature amount with 
the feature amount data of a reference image registered in a 
recognition dictionary file and recognizes the category of the 
object according to the similarity degree. The technology for 
recognizing an object contained in an image is described in 
the following documents: 
(0026 YANAI Keiji, The current state and further direc 
tions on General Object Recognition, in proceedings of 
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Information Processing Society of Japan, Vol. 48, No SIG 16, 
In URL: http://mm.cs.uec.ac.jp/IPSJ-TCVIM-Yanai.pdfre 
trived on Aug. 10, 2010. 
0027. In addition, the technology carrying out general 
object recognition through regional image segmentation for 
each object is described in following document: 
0028 Jamie Shotton: “Semantic Texton Forests for Image 
Categorization and Segmentation'. In URL:http://citeseerx. 
ist.psu.edu/viewdoc/download?doi=10.1. 1145. 
3036&rep=replktype=pdf (retrieved on Aug. 10, 2010). 

Embodiment 1 

0029 FIG. 1 is a diagram illustrating the external appear 
ance of a store checkout system. The system comprises a 
commodity recognition apparatus 1 for recognizing a com 
modity purchased by a customer and a POS terminal 2 for 
registering the sales data of the commodity recognized using 
the commodity recognition apparatus 1 and settling a com 
modity transaction. The commodity recognition apparatus 1 
is arranged on a checkout counter 3. The POS terminal 2 is 
arranged on a register table 4 via a drawer 5. The POS termi 
nal 2 comprises a keyboard 21, a display 22 for operator, a 
display 23 for customer and a receipt printer 24, which serve 
as necessary devices for settlement. The commodity recog 
nition apparatus 1 is electrically connected with the POS 
terminal 2 through a communication cable 400 (refer to FIG. 
2). 
0030 The checkout counter 3 takes an elongated shape 
along a customer passage in the rear side. The register table 4 
is arranged at the nearer side of the end part of the checkout 
counter 3 and is located at the downstream side of the move 
ment direction of the customers moving along the checkout 
counter 3 and is placed substantially vertical to the checkout 
counter 3. Moreover, the nearer side of the checkout counter 
3 and the nearer side of the register table 4 form a space for a 
cashier, that is, a shop clerk in charge of checkout. 
0031. The commodity recognition apparatus 1 comprises 
a keyboard 11, a touchpanel 12 and a display 13 for customer. 
The display and input devices (the keyboard 11, the touch 
panel 12 and the display 13 for customer) are arranged on a 
housing 1A constituting the main body of the commodity 
recognition apparatus 1. The housing 1A in a thin rectangular 
shape is vertically arranged substantially in the center of the 
checkout counter 3. The keyboard 11 and the touch panel 12 
are arranged on the housing 1A with the operation Surface 
thereof facing the cashier. The display 13 for customer is 
arranged on the housing 1A with the display Surface thereof 
facing a customer passage side. 
0032. A camera 14 is included in the housing 1A. Further, 
a rectangular-shaped reading window 1B is formed on the 
front side of the housing 1A (the side of the cashier). The 
camera 14 comprises a CCD (Charge Coupled Device) pho 
tographing element serving as an area image sensor and the 
drive circuit thereofas well as a photographing lens for imag 
ing an image of a photographed area on the photographing 
lens of the CCD photographing element. The photographed 
area refers to the area of a frame image that is imaged in the 
area of the CCD photographing element through the photo 
graphing lens from the reading window 1B. The camera 14 
outputs the image imaged in the photographing area of the 
CCD photographing element through the photographing lens. 
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0033. Further, the camera 14 is not limited to be the struc 
ture described above. In the embodiment, the camera 14 may 
be any device that has a function of photographing a com 
modity. 
0034. The commodity receiving surface across the com 
modity recognition apparatus 1 on the checkout counter 3 
which is located on the upstream side of customer movement 
direction forms a space for accommodating a shopping basket 
6 in which the commodities M purchased by a customer but 
not registered yet are placed. On the other hand, a commodity 
receiving Surface on a downstream side of customer move 
ment direction forms a space for accommodating a shopping 
basket 7 in which the commodities M recognized by the 
commodity recognition apparatus 1 are placed. 
0035 FIG. 2 is a block diagram illustrating hardware con 
figurations of the commodity recognition apparatus 1 and the 
POS terminal 2. The commodity recognition apparatus 1 
consists of a primary control section, a primary storage sec 
tion and an input/output section. The primary control section 
is a CPU (Central Processing Unit) 111. The primary storage 
section consists of a ROM (Read Only Memory) 112 and a 
RAM (Random Access Memory) 113. The input/output sec 
tion consists of an image interface 114, a device interface 115 
and a connection interface 116. The CPU 111 is connected 
with the ROM 112, the RAM 113 and the interfaces 114, 115 
and 116 via abus line 117 such as an address bus or a data bus. 
0036 Further, the primary control section may also be a 
processor different from a CPU. Further, the input/output 
section may include other interfaces. 
0037. The image interface 114 is connected with the cam 
era 14. The image photographed by the camera 14 is acquired 
by the commodity recognition apparatus 1 through the image 
interface 114 and stored in the RAM 113. The device inter 
face 115 is connected with the keyboard 11, the touch panel 
12 and the display 13 for customer. The touch panel 12 
consists of a panel display section 12a and a touch panel 
sensor 12b which is superposed on the screen of the panel 
display section 12a. 
0038. The POS terminal 2 consists of a primary control 
section, a primary storage section, an auxiliary storage sec 
tion and an input/output section. The primary control section 
is a CPU211. The primary storage section consists of a ROM 
212 and a RAM 213. The auxiliary storage section is an HDD 
(Hard Disk Drive) 214. The input/output section consists of a 
device interface 215, a communication interface 216 and a 
connection interface 217. The CPU 211 is connected with the 
ROM 212, the RAM 213, the HDD 214 and the interfaces 
215, 216, 217 via a bus line 218 such as an address bus or a 
data bus. 
0039. Further, the primary control section may also be a 
processor different from a CPU. The input/output section 
may include other interfaces. The auxiliary storage section is 
not limited to be the HDD 214. For example, the auxiliary 
storage section may also be a SSD (Solid State Drive). 
0040. The device interface 215 is connected with the key 
board 21, the display 22 for operator, the display 23 for 
customer, the printer 24 and the drawer 5, which are all saved 
in FIG. 2. A closing key is arranged on the keyboard 21 to 
declare a settlement for a commodity transaction. The closing 
key includes a prepayment/cash total key declaring a settle 
ment according to a cash transaction and a credit card total 
key declaring a settlement based on a credit card transaction. 
0041. The communication interface 216 is connected, 
through a network such as an LAN (Local Area Network), 



US 2014/O15378.6 A1 

with a store computer 300 serving as the center of a store. It 
becomes possible for the POS terminal 2 to carry out data 
transmission/reception with the store computer 300 through 
this connection. For example, the POS terminal 2 receives a 
recognition dictionary file 500 which will be described later 
from the store computer 300 through the communication 
interface 216. The recognition dictionary file 500 is stored in 
the HDD 214. 
0042. The connection interface 217 is connected with the 
connection interface 116 of the commodity recognition appa 
ratus 1 via the communication cable 400. Through this con 
nection, the POS terminal 2 displays commodity sales data on 
the touch panel 12 and the display 13 for customer of the 
commodity recognition apparatus 1. The commodity recog 
nition apparatus 1 can access the recognition dictionary file 
500 stored in the HDD 214 of the POS terminal 2. 
0043. In the embodiment, a commodity affixed with no 
barcode serving as an optical code, is taken as a recognition 
target commodity. The recognition dictionary file 500 stores 
dictionary data of each recognition target commodity. FIG. 3 
is a schematic diagram illustrating the structure of dictionary 
data. As shown in FIG. 3, in the recognition dictionary file 
500, each recognition target commodity is associated with a 
commodity ID and a commodity name, and a plurality of 
pairs of reference image data 0-N and feature amount data 
0-N are stored for each recognition target commodity. The 
commodity ID, which is a commodity recognition code for 
recognizing a commodity, is contained in a barcode affixed to 
the commodity. 
0044) The reference image data 0-N is data of images 
obtained by photographing a commodity recognized using a 
corresponding commodity ID from a plurality of directions. 
The feature amount data 0-N is data resulting from the param 
eterization of the appearance feature amount extracted from 
reference images 0-N of a corresponding commodity as Sur 
face information (appearance shape, tint, pattern and con 
cave-convex) of the commodity. 
0045. Further, the number (N+1) of the feature amount 
data and the reference image data for a commodity is not 
fixed, different commodities having different data numbers 
(N+1). Further, not all the reference image data 0-N are stored 
in the recognition dictionary file 500, and any of the reference 
image data 0-N may be stored in the recognition dictionary 
file SOO. 
0046. The commodity recognition apparatus 1 has an 
image detection function, a reading function, a feature 
amount extraction function, a similarity degree calculation 
function, a commodity recognition function, an output func 
tion, a storage function, a redisplay function, a reuse function 
and a clearing function as functions for determining a com 
modity M held over the photographing area of the camera 14 
as a commodity for sale. 
0047. Further, the commodity recognition apparatus 1 is 
provided with a candidate commodity memory 610 having 
the area structure shown in FIG. 4 and a recognition result 
holding memory 620 having the area shown in FIG. 5, which 
function as memory areas necessary for achieving the func 
tions above in the RAM 113. Further, the candidate commod 
ity memory 610 and the recognition result holding memory 
620 may also be formed in a memory medium different from 
the RAM 113, for example, in the RAM 213 or the HDD 214 
of the POS terminal 2. 
0048. As shown in FIG. 4, the candidate commodity 
memory 610 has areas for storing each data of commodity 
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IDs, commodity names, reference images and similarity 
degrees in the ranking from first to fifth. Further, in the can 
didate commodity memory 610, the ranking are not limited to 
the first to the fifth. For example, the number of the digits of 
the data stored is set optionally by the system user 
0049. As shown in FIG. 5, the recognition result holding 
memory 620 has an area for storing a transaction date, a 
registration number and a transaction number which uniquely 
specify information of a commodity transaction and an area 
for storing candidate commodity information in association 
with a registration number. Further, information for uniquely 
specifying a commodity transaction is not limited to be all of 
the transaction date, the registration number and the transac 
tion number. Part of the transaction date, the registration 
number and the transaction number or other elements may be 
contained to specify a commodity transaction uniquely. 
0050. With the image detection function, a commodity 
image is detected from commodity images taken by the cam 
era 14. With the reading function, a barcode is read from the 
commodity image detected using the image detection func 
tion. Further, with the reading function, another optical code 
Such as a two-dimensional data code, instead of a barcode, 
may also be read. 
0051. With the feature amount extraction function, the 
appearance feature amount of a commodity the image of 
which is detected using the image detection function is 
extracted from the commodity. With the similarity degree 
calculation function, the appearance feature amount 
extracted using the feature amount extraction function is 
compared with the feature amount data of each recognition 
target commodity stored in the recognition dictionary file 
500. With the similarity degree calculation function, for each 
recognition target commodity, a similarity degree represent 
ing how similar the appearance feature amount data is similar 
to the feature amount data is calculated. With the commodity 
recognition function, candidates for the commodity photo 
graphed by the camera 14 are recognized based on the simi 
larity degree of the recognition target commodity calculated 
using the similarity degree calculation function. Information 
(commodity ID, commodity name, reference image and simi 
larity degree) of the recognized candidate commodity is 
stored in the candidate commodity memory 610. 
0.052 With the output function, when a barcode is read 
using the reading function, a commodity ID obtained by 
analyzing the barcode is output to the POS terminal 2 through 
the connection interface 116 as the commodity ID of the 
commodity photographed by the camera 14. Further, with the 
output function, if the commodity displayed in the commod 
ity image is specified from the candidate commodities recog 
nized using the commodity recognition function, the com 
modity ID of the specified commodity is output to the POS 
terminal 2 through the connection interface 116 as the com 
modity ID of the commodity photographed by the camera 14. 
0053 With the storage function, the information of the 
candidate commodities stored in the candidate commodity 
memory 610 is stored in the recognition result holding 
memory 620 in association with registration numbers. The 
registration number is equivalent to information relating to 
the specific commodity specified from the candidate com 
modities. 
0054 With the redisplay function, if a selection request of 
the specific commodity from the POS terminal 2 is accepted, 
the information of the candidate commodity held in the rec 
ognition result holding memory 620 in association with the 
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information (registration number) relating to the specific 
commodity is read. Then, with the redisplay function, a 
screen for the reuse of the candidate commodity is displayed 
on the touch panel 12 based on the read candidate commodity 
information. With the reuse function, a commodity is cor 
rected or added based on the data input through the screen. 
With the clearing function, the recognition result holding 
memory 620 is cleared at a specific timing, that is, after a 
settlement of a commodity transaction involving the specific 
commodity is completed, in the POS terminal 2. 
0055. In order to achieve these functions, the commodity 
recognition apparatus 1 stores commodity recognition pro 
grams in the ROM 112. The CPU 111 of the commodity 
recognition apparatus 1 executes an information processing 
the procedure of which is shown in FIG. 6 according to the 
aforementioned commodity recognition programs. 
0056 First, the CPU 111 executes each processing in Acts 
ST1-ST5. In ACT ST1, the CPU 111 only adds 1 to a 
transaction number counter Y. In ACT ST2, the CPU 111 
resets a registration number counter A to be '0'. The transac 
tion number counterY and the registration number counter A 
are stored in, for example, the RAM 113. In ACT ST3, the 
CPU 111 clears the candidate commodity memory 610. In 
ACTST4, the CPU 111 resets a recognition processing flag F 
to be 0. The recognition processing flag F is stored in, for 
example, the RAM 113. In ACT ST5, the CPU 111 displays a 
registration screen 700 on the panel display section 12a of the 
touch panel 12. 
0057. An example of the registration screen 700 is shown 
in FIG. 11. The registration screen 700 includes a detail area 
701, a total area 702 and a candidate area 703. The detail area 
701 is divided into a plurality of rows. The commodity name, 
the unit price, the quantity and the sales amount of a registered 
commodity are displayed as a commodity for sale corre 
sponding to a series of row numbers in each row in the detail 
area 701. The total item and the total amount of registered 
commodities are displayed in the total area 702. The com 
modity names and the reference images stored in the candi 
date commodity memory 610 are displayed in the candidate 
area 703 from the first in order. 
0058. The CPU 111 acquires the images (frame images) 
photographed by the camera 14 through the image interface 
114 (ACT ST6). The acquired photographed images are 
stored in the image buffer of the RAM 113. 
0059. The CPU 111 analyzes the photographed images 
stored in the image buffer to detect a commodity image from 
the photographed images (ACT ST7: image detection func 
tion). Specifically, the CPU 111 extracts a contour line from 
an image resulting from the binarization of the frame images. 
Then, the CPU 111 attempts to extract the contour line of the 
object displayed in the image. If the contour line of an object 
is extracted, then the CPU 111 deems the image in the contour 
line as a commodity image. 
0060. The CPU 111 confirms whether or not a commodity 
image is detected from the photographed images (ACTST8). 
If no commodity image is detected (NO in ACT ST8), the 
CPU 111 confirms the state of the recognition processing flag 
F (ACTST9). At this time, the recognition processing flag F 
is reset to be '0'. Thus, the CPU 111 returns to carry out the 
processing in ACT ST6. That is, the CPU 111 acquires the 
next frame image from the camera 14 and executes a com 
modity image detection processing. 
0061. In this way, the CPU 111 acquires a frame image 
from the camera14 at a time and executes a commodity image 
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detection processing. A commodity image is detected from 
frame images when a commodity is held over the reading 
window 1B. If a commodity image is detected (YES in ACT 
ST8), then the CPU 111 analyzes the commodity image and 
attempts to read a barcode (ACT ST10: reading function). A 
barcode reading technology based on image analysis is dis 
closed in, for example, the Japanese Unexamined Patent 
Application Publication No. 2008-033640. 
0062. The CPU 111 confirms whether or not a barcode is 
read from a commodity image (ACT ST11). If a barcode is 
read (YES in ACT ST11), the CPU 111 decodes the barcode 
(ACTST12). Then, the CPU 111 confirms whether or not the 
barcode can be decoded (ACT ST13). If the barcode can be 
decoded (YES in ACT ST13), the CPU 111 executes each 
processing in ACTs 14 and 15. In ACT ST14, the CPU 111 
only adds 1 to a registration number counter A. In ACT 
ST15, the CPU 111 outputs the decoding result of the barcode 
to the POS terminal 2 through the connection interface 116 
(output function). 
0063. If no barcode is read from a commodity image in 
ACT ST11 (NO in ACT ST11) or the barcode cannot be 
decoded in ACT ST13 (NO in ACT ST13), the CPU 111 
executes a commodity recognition processing (ACT ST16). 
0064 FIG. 7 is a flowchart specifically illustrating the 
procedure of the commodity recognition processing. First, 
the CPU 111 extracts the appearance feature amount of a 
commodity from the commodity image detected in the pro 
cessing in ACT ST7 (ACT ST31: feature amount extraction 
function). The appearance feature amount includes the shape, 
the Surface tint, the pattern and the concave-convex of a 
commodity. If the appearance feature amount of a commodity 
is extracted, the CPU 111 accesses the HDD 214 of the POS 
terminal 2 to retrieve the recognition dictionary file 500 (ACT 
ST32). Then, the CPU 111 reads the data record (commodity 
ID, commodity name, reference images 0-N and feature 
amount data 0-N) of a commodity from the recognition dic 
tionary file 500 (ACTST33). 
0065. If the data record of a commodity is read, then the 
CPU 111 calculates the similarity degree of each of the fea 
ture amount data 0-N in the record. The similarity degree 
represents how similar the feature amount data 0-N is to the 
appearance feature amount of the commodity extracted in the 
processing in ACT ST31. The CPU 111 determines the maxi 
mum value of the similarity degrees calculated for each fea 
ture amount data 0-N to be the similarity degree of the rec 
ognition target commodity specified using the commodity ID 
in the record to the commodity photographed by the camera 
14 (ACT ST34: similarity degree calculation function). Fur 
ther, the sum value or the average value of the similarity 
degrees calculated for each feature amount data 0-N may also 
be determined to be the similarity degree of the recognition 
target commodity to the photographed commodity. 
0066. The CPU 111 confirms whether or not the similarity 
degree determined in the processing in ACT ST34 is greater 
than a preset candidate threshold value Limin (ACT ST35). 
The candidate threshold value Liminis the lower limit value of 
similarity degrees leaving the recognition target commodities 
as candidate commodities. When the similarity degree is not 
greater than the candidate threshold value Limin (NO in ACT 
ST35), the CPU 111 proceeds to the processing in ACTST37. 
0067. If the similarity degree is greater than the candidate 
threshold value Limin (YES in ACT ST35), the CPU 111 
stores the similarity degree and the commodity ID, the com 
modity name and the reference image in the record in the 
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candidate buffer of the RAM 113 (ACTST36). The reference 
image, for example, is selected to be a reference image paired 
up with the feature amount data having the maximum simi 
larity degree. Then, the CPU 111 proceeds to the processing 
in ACT ST37. 
0068. In ACT ST37, the CPU 111 confirms whether or not 
there is an unprocessed data record in the recognition dictio 
nary file 500. If there is an unprocessed data record in the 
recognition dictionary file 500 (YES in ACTST37), the CPU 
111 returns to the processing in ACT ST33, that is, the CPU 
111 reads the unprocessed data record from the recognition 
dictionary file 500 and then executes the processing in ACT 
ST34-ACT ST36 again. 
0069. The commodity recognition processing is ended if 
there is no unprocessed data record in the recognition dictio 
nary file 500 (NO in ACT ST37). 
0070 If the commodity recognition processing is ended, 
the CPU 111 checks the state of the recognition processing 
flag F (ACT ST17). If the recognition processing flag F is 
reset to be “0” (YES in ACT ST17), the CPU 111 sets the 
recognition processing flag F to be 1 (ACT ST18). The 
processing in ACT ST18 is not executed if the recognition 
processing flag F has been set to be 1 (NO in ACT ST17). 
The CPU 111 returns to the processing in ACT ST6. That is, 
the CPU 111 acquires the next frame image from the camera 
14 and executes a commodity image detection processing. 
0071. A commodity image is detected from frame images 
during the period from the moment a commodity is held over 
a reading window 1B to the moment the commodity is out of 
the photographing area of the camera 14. Thus, during this 
period, the CPU 111 carries out the processing in and after 
ACT ST10. That is, the CPU 111 carries out a barcode reading 
processing and a commodity recognition processing in par 
allel using the commodity image detected from the frame 
images. Then, ifa barcode is read through the barcode reading 
processing, the CPU 111 outputs the commodity ID decoded 
according to the barcode to the POS terminal 2. 
0072. If no barcode can be read and the commodity M is 
out of the photographing area of the camera 14, then no 
commodity image is detected from the frame images. At this 
time, the recognition processing flag F is set to be 1 (YES in 
ACTST9). Thus, the CPU 111 only adds 1 to the registration 
number counter A (ACT ST19) and then carries out a recog 
nition result processing (ACT ST20). 
0073 FIG. 8 is a flowchart specifically illustrating the 
procedure of the recognition result processing. First, the CPU 
111 confirms whether or not data (commodity ID, commodity 
name, reference image and similarity degree) is stored in the 
candidate buffer (ACT ST41). When no data is stored in the 
candidate buffer (NO in ACT ST41), the CPU 111 displays a 
message no candidate in the candidate area 703 on the 
registration screen 700 (ACT ST42). 
0074. If there is data stored in the candidate buffer (YES in 
ACTST41), the CPU 111 rearranges the data in the candidate 
buffer in descending order of similarity degree. Then, the 
CPU 111 selects the data (commodity IDs, commodity 
names, reference images and similarity degrees) having the 
top five similarity degrees and registers the selected data in 
the candidate commodity memory 610 in order from the first 
(ACTST43: commodity recognition function). The CPU 111 
clears the candidate buffer after the data registration is ended. 
0075. Next, the CPU 111 confirms whether or not the 
similarity degree of the data registered in the first in the 
candidate commodity memory 610, that is, the maximum 
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similarity degree, is greater than a preset determination 
threshold value Limax (Limax>Lmin) (ACTST44). The deter 
mination threshold value Limax is the lower limit value of the 
similarity degrees according to which a recognition target 
commodity can be determined to be a commodity held over 
the reading window 1B. 
0076. If the maximum similarity degree is greater than the 
determination threshold value Limax (YES in ACTST44), the 
CPU 111 reads the commodity ID of the data registered in the 
first from the candidate commodity memory 610. If the maxi 
mum similarity degree exceeds the determination threshold 
value Limax, then the commodity recognized with the com 
modity ID can be specified as a commodity held over the 
reading window 1B. The CPU 111 outputs the commodity ID 
read from the candidate commodity memory 610 to the POS 
terminal 2 through the connection interface 116 (ACT ST45: 
output function). Then, the CPU 111 carries out the process 
ing in ACT ST49. 
0077. If the maximum similarity degree is below the deter 
mination threshold value Limax (NO in ACT ST44), the CPU 
111 displays images of the candidate commodities in the 
candidate area 703 according to the order registered in the 
candidate commodity memory 610 (ACT ST46). 
0078. An example of the registration screen 700 on which 
images of candidate commodities are displayed is shown in 
FIG. 12. In the example, apple, persimmon and peach are 
recognized as candidate commodities. The similarity degree 
of apple is highest while that of peach is lowest. In this 
case, as shown in FIG. 12, a button image 711 for selecting 
apple', a button image 712 for selecting persimmon and a 
button image 713 for selecting peach are displayed in the 
candidate area 703. 

(0079. If the button images 711, 712 and 713 of candidate 
commodities are displayed, then the CPU 111 confirms 
whether or not one of the candidate commodities is selected 
optionally (ACTST47). If one of the button images is touched 
and input optionally, then the CPU 111 specify the commod 
ity displayed on the button image to be a commodity held over 
the reading window 1B. The CPU 111 outputs the commodity 
ID of the commodity to the POS terminal 2 through the 
connection interface 116 (ACTST48: output function). Then, 
the CPU 111 carries out the processing in ACT ST49. 
0080 Every time receives a commodity ID from the com 
modity recognition apparatus 1, the CPU 211 of the POS 
terminal 2 retrieves the commodity master file to acquire 
commodity information, Such as the commodity name and the 
unit price, of the commodity recognized using the commodity 
ID. The CPU 211 registers commodity sales data containing 
sales Volume and sales amount based on the commodity infor 
mation detected from the commodity master file. Further, the 
CPU 211 sends the data of the commodity name, the unit 
price, the quantity and the amount to the commodity recog 
nition apparatus 1 through the connection interface 217. The 
CPU 111 of the commodity recognition apparatus 1 displays 
the commodity name, the unit price, the quantity and the 
amount received from the POS terminal 2 in the detail area 
701 of the registration screen 700 displayed on the panel 
display section 12a as well as on the display 13 for customer. 
At this time, in the detail area 701, the data is displayed in the 
row the row number of which is accordant with the value of 
the registration number counter A. 
0081. In ACT ST49, the CPU 111 stores the value of the 
registration number counter A and candidate commodity 
information in the recognition result holding memory 620. 
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The candidate commodity information is data (commodity 
ID, commodity name, reference image and similarity degree) 
of each candidate commodity stored in the candidate com 
modity memory 610. That is, the CPU 111 stores data of each 
candidate commodity in association with a row number (reg 
istration number) in the detail area 701 in which the data 
(commodity name, the unit price, the quantity and the 
amount) of the commodity specified from the candidate com 
modities is displayed (storage function). 
I0082 If no commodity is selected (NO in ACT ST47), the 
CPU 111 displays a message no candidate in the candidate 
area 703 on the registration screen 700 (ACT ST42). Then, 
the recognition result processing is ended. 
0083. If the decoding result of the barcode is output in 
ACT ST15 or the recognition result processing is ended in 
ACT ST20, then the CPU 111 proceeds to the processing in 
ACTST21. In ACT ST21, it is confirmed whether or not there 
is an operation input from the keyboard 11 or the touch panel 
12. If there is no operation input (NO in ACT ST21), the CPU 
111 confirms whether or not there is a command input from 
the POS terminal 2 (ACTST22). If there is no command input 
(NO in ACT ST22), the CPU 111 proceeds to the processing 
in ACT ST3. 

0084. That is, the CPU 111 clears the candidate commod 
ity memory 610. Further, the CPU 111 resets the recognition 
processing flag F to be '0'. The processing in ACT ST5 is not 
carried out as the registration screen 700 is displayed. The 
CPU 111 acquires the images (frame images) photographed 
by the camera 14through the image interface 114 (ACTST6). 
Then, the CPU 111 carries out the processing in and after 
ACT ST7 again. 
0085. On the other hand, if an operation input from the 
keyboard 11 or the touch panel 12 is detected (YES in ACT 
ST21), the CPU 111 carries out an interruption processing 
corresponding to the operation input (ACTST23). Likewise, 
when a command is received from the POS terminal 2 
through the connection interface 116 (YES in ACTST22), the 
CPU 111 carries out an interruption processing correspond 
ing to the command (ACTST24). 
I0086 One of the interruptions processing corresponding 
to operation inputs is an interruption processing for inputting 
a registration row. The processing is started when it is 
detected according to a signal from the touchpanel sensor 12b 
that the detail area 701 on the registration screen 700 is 
touched. 
0087. The procedure of the interruption processing is 
shown in the flowchart of FIG. 9. First, the CPU 111 detects 
the row number B of the row at the touch position of the detail 
area 701 (ACTST51). The CPU 111 confirms whether or not 
the row number B is below the value of the registration 
number counter A (ACT ST52). The case in which the row 
number B is greater than the value of the registration number 
counter A indicates an error operation of touching a row in 
which no commodity detail data is displayed. In this case (NO 
in ACT ST52), the registration row input processing is ended. 
I0088. If the row number B is below the value of the regis 
tration number counter A (YES in ACT ST52), the CPU 111 
deems that there is a selection request of the commodity 
displayed in the row corresponding to the row number B. 
Then, the CPU 111 retrieves the recognition result holding 
memory 620 to read the candidate commodity information 
stored in association with a registration number accordant 
with the row number B (ACT ST53). The CPU 111 edits a 
candidate commodity reuse screen 800 based on the candi 
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date commodity information and displays the candidate com 
modity reuse screen 800 on the panel display section 12a 
(ACTST54: redisplay function). 
I0089. An example of the candidate commodity reuse 
screen 800 is shown in FIG. 13. The candidate commodity 
reuse screen 800 includes a candidate commodity list 801 and 
button images of a correct button 802, an add button 803 
and a close button 804 for each candidate commodity. The 
name and the similarity degree of each candidate commodity 
are displayed in the candidate commodity list 801. 
(0090. The CPU 111 waits for the touchinput of an optional 
button image on the candidate commodity reuse screen 800 
(ACT ST55, ACT ST56 and ACT ST57). If it is detected 
according to a signal from the touch panel sensor 12b that the 
'correct button 802 is touched and input (YES in ACTST55), 
then the CPU 111 retrieves the candidate commodity infor 
mation and detects the commodity ID of a commodity corre 
sponding to the touched and input correct button 802 (ACT 
ST58). Then, the CPU 111 generates a change command for 
changing the commodity ID (the commodity ID before the 
change) of the row number B to the commodity ID (the 
commodity ID after the change) of the commodity corre 
sponding to the touched and input correct button 802 and 
then sends the change command to the POS terminal 2 
through the connection interface 116 (ACTST59: reuse func 
tion). Then, the CPU 111 waits for the touch input of an 
optional button image on the candidate commodity reuse 
screen 800 again (ACT ST55, ACT ST56 and ACT ST57). 
0091. The CPU211 of the POS terminal 2 which receives 
the change command cancels the sales data of the commodity 
recognized using the commodity ID before the change. Fur 
ther, the CPU 211 retrieves the commodity master file to 
acquire commodity information, such as the commodity 
name and the unit price, of the commodity recognized using 
the changed commodity ID. Then, the CPU 211 registers 
commodity sales data containing sales Volume and sales 
amount based on the commodity information detected from 
the commodity master file. Further, the CPU 211 sends the 
data of the commodity name, the unit price, the quantity and 
the amount of the commodity recognized using the changed 
commodity ID to the commodity recognition apparatus 1 
through the connection interface 217. The CPU 111 of the 
commodity recognition apparatus 1 displays the commodity 
name, the unit price, the quantity and the amount received 
from the POS terminal 2 in the row having the row number B 
in the detail area 701 on the registration screen 700. 
0092. If it is detected according to a signal from the touch 
panel sensor 12b that the add button 803 is touched and input 
(YES in ACT ST56), the CPU 11 only adds 1 to the regis 
tration number counterA (ACTST60). Further, the CPU 111 
retrieves the candidate commodity information to detect the 
commodity ID of the commodity corresponding to the 
touched and input add button 803 (ACT ST61). Then, the 
CPU 111 generates an addition command for adding the 
commodity ID and sends the addition command to the POS 
terminal 2 through the connection interface 116 (ACTST62). 
Sequentially, the CPU 111 waits for the touch input of an 
optional button image on the candidate commodity reuse 
screen 800 again (ACT ST55, ACT ST56 and ACT ST57). 
0093. The CPU 211 of the POS terminal 2 which receives 
the addition command retrieves the commodity master file to 
acquire commodity information, such as the commodity 
name and the unit price, of the commodity recognized using 
the added commodity ID. Then, the CPU 211 registers com 
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modity sales data containing sales Volume and sales amount 
based on the commodity information detected from the com 
modity master file. Further, the CPU 211 sends the data of the 
commodity name, the unit price, the quantity, the amount to 
the commodity recognition apparatus 1 through the connec 
tion interface 217. The CPU 111 of the commodity recogni 
tion apparatus 1 displays the data of the commodity name, the 
unit price, the quantity, the amount received from the POS 
terminal 2 in the detail area 701 on the registration screen 700 
as well as on the display 13 for customer. At this time, in the 
detail area 701, the data is displayed in the row the row 
number of which is accordant with the value of the registra 
tion number counter A. 
0094. If it is detected according to a signal from the touch 
panel sensor 12b that the close button 804 is touched and 
input (YES in ACT ST57), the CPU 111 erases the candidate 
commodity reuse registration screen 800. Then, the CPU 111 
returns to the processing in ACT ST21 to confirm whether or 
not there is an operation input from the keyboard 11 or the 
touch panel 12. 
0095 One of the interruptions processing corresponding 

to commands from the POS terminal 2 is an interruption 
processing of receiving a settlement completion command. 
The settlement completion command is sent from the POS 
terminal 2 to the commodity recognition apparatus 1 when 
the closing key of the keyboard 21 is operated and input in the 
POS terminal 2. 
0096. The procedure of the interruption processing is 
shown in the flowchart of FIG. 10. First, the CPU 111 sets, in 
the recognition result holding memory 620, transaction rec 
ognition information including a transaction date, a registra 
tion number and a transaction number (ACT ST71). The 
transaction date and the registration number are set in the 
RAM 113 of the commodity recognition apparatus 1 in 
advance. The transaction number is the value of the transac 
tion number counter Y. 
0097. If transaction recognition information is set in the 
recognition result holding memory 620, the CPU 111 writes 
the data of the recognition result holding memory 620 in a 
backup file. Next, the CPU 111 sends the backup file to the 
POS terminal 2 through the connection interface 116 and 
stores the backup file in the HDD 214 (ACT ST72). Sequen 
tially, the CPU 111 clears the recognition result holding 
memory 620 (ACTST73: clearing function). Then, the infor 
mation processing carried out by the commodity recognition 
apparatus 1 for a commodity transaction is ended. 
0098. In the embodiment, the operator of the commodity 
recognition apparatus 1 takes a commodity from the shopping 
basket 6 at a time and then confirms whether or not the 
commodity M is affixed with a barcode. If the commodity M 
is affixed with a barcode, the operator holds the surface of the 
commodity Maffixed with a barcode over the reading win 
dow 1B. If the commodity M is affixed with no barcode, the 
operator holds any surface of the commodity M over the 
reading window 1B. 
0099. The commodity M held over the reading window 1B 

is photographed by the camera 14. In the commodity recog 
nition apparatus 1, if a commodity image is detected from the 
frame images photographed by the camera14, then a barcode 
reading processing and a commodity recognition processing 
are carried out according to the commodity image. If the 
result is that a barcode is read, then the commodity ID 
decoded according to the barcode is sent to the POS terminal 
2. 
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0100 If no barcode can be read, then the recognition result 
processing is carried out. That is, when the maximum simi 
larity degree of the candidate commodities recognized 
through a commodity recognition processing is above the 
determination threshold value Limax, the commodity having 
the maximum similarity degree is specified as a commodity 
M held over the reading window 1B. If the maximum simi 
larity degree is not above the determination threshold value 
Limax, a list of candidate commodities the similarity degree of 
which is above the candidate threshold value Limin are dis 
played on the touch panel 12. If a commodity is selected from 
the candidate commodities, then the commodity is specified 
as a commodity M held over the reading window 1B. 
0101 If a commodity held over a reading window 1B is 
specified, then the commodity ID of the commodity is sent to 
the POS terminal 2 from the commodity recognition appara 
tuS 1. Further, in the commodity recognition apparatus 1, 
information of a candidate commodity recognized through a 
commodity recognition processing carried out when a com 
modity M is held over the reading window 1B is stored in the 
recognition result holding memory 620 in association with 
the value of the registration number counter A. 
0102 Every time a commodity ID is received from the 
commodity recognition apparatus 1, the sales data of the 
commodity recognized using the commodity ID is registered 
in the POS terminal 2. On the other hand, in the commodity 
recognition apparatus 1, the data of commodity name, unit 
price, quantity and amount of each commodity are displayed, 
according to the registered order of the commodities, in the 
detail area 701 on the registration screen 700 displayed on the 
touch panel 12. 
(0103 FIG. 12 shows a registration screen 700 on which 
commodity milk is registered as a first item, commodity 
onion is registered as a second item and commodity apple 
held by the user over the reading window 1B is being regis 
tered as a third item. Commodity onion is affixed with no 
barcode. Thus, information of candidate commodities recog 
nized through a commodity recognition processing carried 
out when commodity onion is held over the reading window 
1B is stored in the recognition result holding memory 620 in 
association with a registration number 2. 
0104. In the screen shown in FIG. 12, the operator touches 
the button image 711 when the commodity held over the 
reading window 1B is apple'. In this way, the sales data of 
commodity apple is registered in the POS terminal 2. In the 
commodity recognition apparatus 1, the name, the unit price, 
the quantity and the amount of commodity apple are dis 
played in the row the row number of which is 3 in the detail 
area 701. Further, information of candidate commodities 
apple, persimmon and peach is stored in the recognition 
result holding memory 620 in association with a registration 
number 3. 
0105. At this time, if the operator touches the button image 
712 by mistake, then the sales data of commodity persim 
mon is registered in the POS terminal 2. In this case, infor 
mation of candidate commodities apple, persimmon and 
peach is stored in the recognition result holding memory 
620 in association with a registration number 3. 
0106. It is assumed now that the operator realized that due 
to the error operation, the second item commodity is potato 
instead of onion. In this case, the operator touches the row 
the row number of which is 2 in the detail area 701. In this 
way, in the commodity recognition apparatus 1, a candidate 
commodity reuse screen 800, which is edited based on the 
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information of the candidate commodity stored in the recog 
nition result holding memory 620 in association with the 
registration number 2, is displayed on the panel display 
section 12a of the touch panel 12. 
0107 FIG. 13 is an example of the candidate commodity 
reuse screen 800. This example is a case where onion, 
potato, taro, lemon and garlic are recognized as candi 
date commodities in descending order of similarity degree 
when commodity potato is held over the reading window 
1B. The operator who confirmed the candidate commodity 
reuse screen 800 touches the correct button 802 correspond 
ing to the potato on the screen. In this way, a change com 
mand indicating that the commodity ID of commodity 
onion is the commodity ID before the change and that of the 
commodity potato is the commodity ID after the change is 
generated in the commodity recognition apparatus 1 and sent 
to the POS terminal 2. 
0108. In the POS terminal 2, the sales data of commodity 
potato is registered for the sales data of commodity onion 

is cancelled. As shown in FIG. 14, in the commodity recog 
nition apparatus 1, the commodity name, the unit price, the 
quantity and the amount of commodity potato are displayed 
in the row the row number of which is 2 in the detail area 
701. 

0109 Next, it is assumed that the fourth item is taro. At 
this time, the operator touches the row the row number of 
which is 2 in the detail area 701. In this case, the candidate 
commodity reuse screen 800 shown in FIG. 13 is displayed on 
the panel display section 12a, thus, the operator touches the 
add button 803 corresponding to the taro on the screen. 
Consequentially, an addition command of adding the com 
modity ID of commodity taro is generated in the commodity 
recognition apparatus 1 and sent to the POS terminal 2. 
0110. The sales data of commodity taro is registered in 
the POS terminal 2. In the commodity recognition apparatus 
1, the commodity name, the unit price, the quantity and the 
amount of commodity taro are displayed in the row the row 
number of which is “4” in the detail area 701. 
0111. In this way, the commodity recognition apparatus 1 
described in the embodiment stores information of the can 
didate commodities recognized through a commodity recog 
nition processing in the recognition result holding memory 
620 in association with information (registration number) 
relating to the specific commodity specified from the candi 
date commodities. Then, if a selection request of the specific 
commodity is accepted through the touch input on the regis 
tration screen 700 displayed on the touch panel 12, then the 
candidate commodity reuse screen 800 is displayed on the 
touch panel 12 based on the information of the candidate 
commodities stored in the recognition result holding memory 
620 in association with the information relating to the specific 
commodity. Thus, information of candidate commodities rec 
ognized through a commodity recognition processing based 
on a photographed image of a commodity can be confirmed 
even if the commodity is not held over the reading window 1B 
again. 
0112 Further, the correct button 802 and the add button 
803 are displayed on the candidate commodity reuse screen 
800 corresponded to each candidate commodity. Then, if the 
correct button 802 is input, the sales data of a specific 
commodity with a selection request is cancelled in the com 
modity recognition apparatus 1. Sequentially, instead of this, 
the sales data of the candidate commodity corresponding to 
the correct button 802 is registered. Thus, the sales data of a 
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commodity affixed with no barcode can be corrected without 
holding the commodity over the reading window 1B again. 
0113. When the add button is input, the commodity ID of 
the candidate commodity corresponding to the add button 
803 is output to the POS terminal 2 in the commodity recog 
nition apparatus 1. The sales data of the commodity recog 
nized with the commodity ID is registered in the POS termi 
nal 2. Thus, the sales data of any similar commodity listed in 
a candidate commodity list, even if affixed with no barcode, 
can be registered without holding the commodity over the 
reading window 1B. 

Embodiment 2 

0114 FIG. 15 is a schematic diagram illustrating the area 
structure of the recognition result holding memory 630 
according to embodiment 2. In embodiment 1, information of 
candidate commodities is stored in the recognition result 
holding memory 620 in association with information relating 
to a specific commodity specified from the candidate com 
modities. As shown in FIG. 15, in embodiment 2, an com 
modity image, instead of information of a candidate com 
modity, is stored. 
0115 Further, FIG. 1-FIG. 5 described in embodiment 1, 
that is, the external view of the store checkout system, the 
block diagram illustrating hardware configurations of the 
commodity recognition apparatus and the POS terminal, the 
schematic diagram illustrating the structure of dictionary data 
of each commodity stored in the recognition dictionary file 
and the schematic diagram illustrating the area structure of 
the candidate commodity memory, are identical in embodi 
ments 1 and 2, and are therefore directly used in embodiment 
2.Moreover, FIG. 6, FIG. 7 and FIG. 10 described in embodi 
ment 1, that is, the flowchart illustrating a procedure of the 
information processing carried out by the CPU of the com 
modity recognition apparatus according to a commodity rec 
ognition program, the flowchart specifically illustrating the 
procedure of a commodity recognition processing and the 
flowchart specifically illustrating the procedure of an inter 
ruption processing for a settlement completion command, are 
identical in embodiments 1 and 2, and are therefore directly 
used in embodiment 2. 

0116 FIG. 16 is a flowchart specifically illustrating the 
procedure of a recognition result processing according to 
embodiment 2. In FIG. 16, the processing operation identical 
to that described in embodiment 1 shown in FIG. 8 is denoted 
with the same symbol. It can be known from the comparison 
of FIG. 16 with FIG. 8 that embodiment 2 is different from 
embodiment 1 in the ACTs after ACT ST45 or ACT ST48. 

0117 That is, in embodiment 1, the CPU 111 stores the 
value of the registration number counter A and candidate 
commodity information in the recognition result holding 
memory 620 (ACT ST49). In embodiment 2, the CPU 111 
stores the value of the registration number counter A and a 
commodity image in the recognition result holding memory 
620 (ACTST81). The commodity image refers to the whole 
or part of the commodity image which is detected from pho 
tographed images in the newly processing in ACT ST7. 
0118 FIG. 17 is a flowchart specifically illustrating the 
procedure of an interruption processing for inputting a regis 
tration row according to embodiment 2. Further, the process 
ing operation identical to that described in embodiment 1 
shown in FIG. 9 is denoted with the same symbol. It can be 
known from the comparison of FIG. 17 with FIG. 9 that 
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embodiment 2 is different from embodiment 1 in that the 
processing in ACTST53 is replaced by the processing in ACT 
ST91-ACT ST93. 
0119 That is, in embodiment 1, the row number B of the 
row at a touch position in the detail area 701 is detected (ACT 
ST51). When the row number B is below the value of the 
registration number counter A (YES in ACT ST52), the CPU 
111 retrieves the recognition result holding memory 620 to 
read the candidate commodity information stored in associa 
tion with a registration number accordant with the row num 
ber B (ACTST53). 
0120 In embodiment 2, when the row number B is below 
the value of the registration number counter A (YES in ACT 
ST52), the CPU 111 retrieves the recognition result holding 
memory 630 to read a commodity image stored in association 
with the registration number accordant with the row number 
B (ACTST91). Then, the CPU 111 carries out the commodity 
recognition processing identical to that in embodiment 1 (re 
fer to FIG.7) using the commodity image (ACTST92). Next, 
the CPU 111 carries out a recognition result processing in the 
procedure of which is shown in the flowchart of FIG.16 (ACT 
ST93). However, the CPU 111 edits the candidate commodity 
reuse screen 800 based on the candidate commodity informa 
tion acquired from the recognition result processing and dis 
plays it on the panel display section 12a (ACT ST54). 
0121. Then, the CPU 111 waits for the touch input of an 
optional button image on the candidate commodity reuse 
screen 800 again (ACT ST55, ACT ST56 and ACT ST57). 
Here, the processing carried out after the correct button 802. 
the add button 803 or the close button 804 is input is 
identical to that described in embodiment 1. 
0122) The embodiment 2 having such a structure also has 
the same effect in embodiments 1. 
0123. Further, the present invention is not limited to the 
embodiments above. 
0.124 For example, in the embodiments described above, 

it is exemplarily described a case where a selection request of 
a specific commodity is accepted if the touch in the detail area 
701 on the registration screen 700 displayed on the touch 
panel 12 is detected. The selection request of a specific com 
modity is not limited to this case. For example, the selection 
request of a specific commodity is accepted if it is detected 
that a row number B is input through a key operation on the 
keyboard 11. Alternatively, the selection request of a specific 
commodity may be accepted by inputting a command gener 
ated through the key operation in the POS terminal 2. 
0125 Further, in the embodiments described above, the 
recognition result holding memory 620 is cleared when a 
settlement completion command is received from the POS 
terminal 2. The recognition result holding memory 620 is not 
limited to be cleared at this timing. For example, the recog 
nition result holding memory 620 may be cleared at a time 
predetermined time elapsed after a settlement completion 
command is received. Alternatively, the recognition result 
holding memory 620 may be cleared after the settlement 
completion command is received for a given multiple times. 
0126 Further, in the viewpoint of saving storage capacity, 

it is preferable that the data of the recognition result holding 
memory 620 stored in the backup file of the HDD 214 is 
cleared at the close of every business day or every a given 
business days elapsed. 
0127. Further, in the embodiments described above, the 
CPU 111 of the commodity recognition apparatus 1 has all the 
functions (programs) of a processor. The CPU 111 of the 

Jun. 5, 2014 

commodity recognition apparatus 1 and the CPU 211 of the 
POS terminal 2 may separately have part of the functions of a 
processor. Alternatively, the commodity recognition appara 
tus 1 may be incorporated into the POS terminal 2 to be 
configured integrally, and the CPU 211 of the POS terminal 2 
may have a function as a processor. In this case, the candidate 
commodity memory 610 and the recognition result holding 
memories 620 and 630 can be guaranteed in the area in the 
RAM 213 of the POS terminal 2. 
I0128. Further, the memory areas may be formed in a 
memory medium different from the RAM, such as the HDD 
214. In the embodiment, the memory medium holding infor 
mation of a candidate commodity recognized from a com 
modity image or the commodity image all fall into the scope 
of a memory. 
I0129. Further, in the embodiments above, a control pro 
gram for achieving the functions of the present invention is 
pre-stored in the ROM 112 serving as a program storage 
section in the apparatus. However, the present invention is not 
limited to this case, the same program can also be downloaded 
to the apparatus from a network, or the same program 
recorded in a recording medium may be installed in the appa 
ratus. The recording medium may be in any form as long as 
the recording medium can store programs and apparatus 
readable, like a CD-ROM and a memory card and the like. 
Further, the functions acquired by the installation or the 
downloading of the program can be also achieved synergis 
tically acting with the OS (Operating System) inside the 
apparatus. Moreover, the program according to the embodi 
ments may be incorporated into a portable information ter 
minal Such as a portable telephone having a communication 
function or the called PDA to realize the function. 
0.130. While certain embodiments have been described, 
these embodiments have been presented by way of example 
only, and are not intended to limit the scope of the invention. 
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 depart 
ing from the spirit of the invention. The accompanying claims 
and their equivalents are intended to cover Such forms or 
modifications as would fall within the scope and spirit of the 
invention. 
What is claimed is: 
1. A commodity recognition apparatus, comprising: 
an image interface configured to acquire the image of a 

commodity photographed by a camera; 
a connection interface connected with and carrying out 

data communication with an external device; 
a display configured to display candidate commodities rec 

ognized according to the acquired commodity image via 
the image interface; 

a memory configured to store information of the candidate 
commodities recognized according to the commodity 
image; and 

a processor configured to recognize, according to the com 
modity image, candidates for the commodity displayed 
in the commodity image, specify the commodity dis 
played in the image from the candidate commodities, 
output information of the specified commodity to the 
external device through the connection interface while 
storing information of the candidate commodities in the 
memory in association with information relating to the 
specific commodity specified from the candidate com 
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modities, and display the candidate commodities on the 
display based on the information of the candidate com 
modities stored in the memory in association with the 
information relating to the specific commodity ifa selec 
tion request of the specific commodity is accepted. 

2. A commodity recognition apparatus, comprising: 
an image interface configured to acquire the image of a 
commodity photographed by a camera; 

a connection interface connected with and carrying out 
data communication with an external device; 

a display configured to display candidate commodities rec 
ognized according to the commodity image acquired via 
the image interface; 

a memory configured to store the commodity image; and 
a processor configured to recognize, according to the com 

modity image, candidates for the commodity displayed 
in the commodity image, specify the commodity dis 
played in the image from the candidate commodities, 
output information of the specified commodity to the 
external device through the connection interface while 
storing all or part of the commodity image in the 
memory in association with information relating to the 
specific commodity specified from the candidate com 
modities recognized according to the image, and recog 
nize a candidate commodity from the commodity image 
stored in the memory in association with the information 
relating to the specific commodity and display the can 
didate commodity on the display if a selection request of 
the specific commodity is accepted. 

3. The commodity recognition apparatus according to 
claim 1, wherein the processor clears the memory at a specific 
timing. 

4. The commodity recognition apparatus according to 
claim 3, wherein the external device is a settlement terminal 
for performing the settlement of a commodity transaction, 
and 
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the specific timing is at when a settlement of a commodity 
transaction including the specific commodity is com 
pleted in the external device. 

5. A commodity recognition method enabling a computer 
which comprises an image interface configured to acquire the 
image of a commodity photographed by a camera; a connec 
tion interface configured to carryout the data communication 
with an external device; a display configured to display can 
didate commodities recognized according to the commodity 
image acquired via the image interface and a memory con 
figured to store information of the candidate commodities 
recognized according to the commodity image, to achieve the 
following functions of: 

recognizing candidates for the commodity displayed in the 
image according to the commodity image: 

specifying the commodity displayed in the image from the 
candidate images and outputting information of the spe 
cific commodity to the external device through the con 
nection interface; 

storing information of the candidate commodities in the 
memory in association with information relating to the 
specific commodity specified from the candidate com 
modities; and 

displaying, on the display, candidate commodities based 
on the information of the candidate commodities held in 
the memory in association with the information relating 
to the specific commodity if a selection request of the 
specific commodity is accepted. 

6. The commodity recognition method according to claim 
5, further enabling the computer to have a function of clearing 
the memory at a specific timing. 
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