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(54) DRUG INSPECTION DEVICE AND METHOD, AND PROGRAM

(57) Provided are a drug inspection device, a drug
inspection method, and a program which are capable of
performing an accurate drug inspection by a simple op-
eration and with good efficiency. A drug inspection device
(30) includes an image acquisition unit (40) that acquires
a plurality of captured images obtained by imaging a bun-
dle of drug sheets bundled in a state where at least some
thereof overlap each other, the image acquisition unit
(40) acquiring the plurality of captured images including
at least some of respective drug sheets with respect to
all the drug sheets constituting the bundle of drug sheets;
a drug classification specifying unit (42) that specifies a

drug classification from the captured images; an outer
edge information extraction unit (44) that extracts infor-
mation of an outer edge of each of the drug sheets from
the captured images; a number-of-sheets counting unit
(46) that counts the number of drug sheets on the basis
of the information of the outer edge; an outermost layer
sheet specifying unit (48) that specifies an outermost lay-
er sheet present on an outermost surface portion of the
bundle of drug sheets; and a first drug counting unit (50)
that counts the number of drugs in the outermost layer
sheet.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a drug inspec-
tion device, a drug inspection method, and a program,
and particularly relates to a dispensing inspection sup-
port technique for ascertaining the classification and dos-
age of drugs using an image processing technique in-
cluding image recognition.

2. Description of the Related Art

[0002] A dispensing inspection is performed in which
drugs are dispensed in a health insurance pharmacy or
the like on the basis of a prescription issued by a doctor,
and then it is confirmed whether or not there are mistakes
in dispensing contents such as the classification and dos-
age of the dispensed drugs. Here, as a packaging form
of drugs, a packaging form referred to as press through
package (PTP) is known in which a plastic film is molded
in a dome shape so that drugs are get in, and is heat-
sealed with a laminate including an aluminum foil. In a
dispensing inspection for drugs on which this PTP pack-
aging is performed, a pharmacist who performs the dis-
pensing inspection visually confirms a drug name written
on at least any one of the front and rear surfaces of the
PTP, the number of PTP sheets, and the number of tab-
lets per sheet, and collates these elements with the con-
tents of a prescription.
[0003] In this manner, since the dispensing inspection
of PTP-packaged drugs in the related art depends on
pharmacists who solely perform a dispensing inspection
only visually observing actual PTP-packaged drugs,
there is a problem in that it cannot be said that this is
enough to prevent dispensing mistakes, and that the
mental strain of pharmacists concerned is too much.
[0004] In order to solve this problem, a device is pro-
posed which supports a dispensing inspection by imag-
ing the front and rear surfaces of PTP to extract a drug
name through image recognition means, and collating
prescription data (JP2009-189875A and
JP2004-167158A).

SUMMARY OF THE INVENTION

[0005] However, there are the following tasks in the
related art proposed in JP2009-189875A and
JP2004-167158A, which does not leads to the efficiency
of inspection.
[0006] [Task 1] PTP-packaged drugs are often config-
ured to be overlapped with a plurality of drug sheets and
be bundled with a rubber band or the like, and the re-
spective drug sheets are required to be taken apart for
the purpose of a dispensing inspection.
[0007] [Task 2] In a dispensing inspection support de-

vice of the related art, since the number of drugs such
as the number of tablets is not able to be detected, count-
ing using special weight measurement or manpower is
required.
[0008] The present invention is contrived in view of
such circumstances, and an object thereof is to provide
a drug inspection device, a drug inspection method, and
a program which are capable of performing an accurate
drug inspection by a simple operation and with good ef-
ficiency.
[0009] In order to solve the above tasks, the following
aspects of the invention are provided.
[0010] According to a first aspect, there is provided a
drug inspection device comprising: an image acquisition
unit that acquires a plurality of captured images obtained
by imaging a bundle of drug sheets bundled in a state
where at least some thereof overlap each other, the im-
age acquisition unit acquiring the plurality of captured
images including at least some of respective drug sheets
with respect to all the drug sheets constituting the bundle
of drug sheets; a drug classification specifying unit that
specifies a drug classification from at least one of the
plurality of captured images; an outer edge information
extraction unit that extracts information of an outer edge
of each of the drug sheets constituting the bundle of drug
sheets from the plurality of captured images; a number-
of-sheets counting unit that counts the number of drug
sheets on the basis of the information of the outer edge
of the drug sheet; an outermost layer sheet specifying
unit that specifies a drug sheet piece present on an out-
ermost surface portion of the bundle of drug sheets, as
an outermost layer sheet, on the basis of the information
of the outer edge of the drug sheet; and a first drug count-
ing unit that counts the number of drugs in the outermost
layer sheet.
[0011] The "drug sheet" refers to a sheet having drugs
packaged in a package. A representative example of the
drug sheet includes a PTP drug sheet.
[0012] At least some of images in the respective drug
sheets may be included among a plurality of captured
images acquired by the image acquisition unit with re-
spect to all the drug sheets constituting the bundle of
drug sheets, and it is not required that at least some of
images of all the drug sheets constituting the bundle of
drug sheets are included among the respective captured
images acquired by the image acquisition unit.
[0013] According to the first aspect, without imaging
the drug sheets included in the bundle of drug sheets
apart one by one, it is possible to ascertain the drug clas-
sification, the number of drug sheets, and the number of
drugs in the outermost layer sheet on the basis of a plu-
rality of captured images obtained by imaging a plurality
of drug sheets collectively in a state of a bundle. Thereby,
it is possible to ascertain the classification and dosage
of a drug by a simple operation and with good efficiency,
and to perform an accurate drug inspection.
[0014] As a second aspect, the drug inspection device
of the first aspect may be configured to further comprise:
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a number-of-sheet-drugs acquisition unit that acquires
the number of drugs per sheet of a drug sheet which is
not cut off; and a second drug counting unit that counts
the total number of drugs in the bundle of drug sheets on
the basis of the number of drugs per sheet acquired by
the number-of-sheet-drugs acquisition unit, a counting
result of the number-of-sheets counting unit, and the
number of drugs in the outermost layer sheet.
[0015] According to the second aspect, it is possible
to ascertain the drug classification and the total number
of drugs on the basis of a plurality of captured images
obtained by imaging a plurality of drug sheets collectively
in a state of a bundle.
[0016] The "drug sheet which is not cut off" refers to a
drug sheet on which a cutoff is not performed. A drug
sheet supplied from a pharmaceutical company is con-
figured to be a drug sheet having a specific form (that is,
having a regular form) for each drug classification. This
drug sheet having a regular form is a "drug sheet which
is not cut off". There may be a case where the outermost
layer sheet is a drug sheet which is not cut off, and a
case where the outermost layer sheet is a drug sheet
which is cut off (that is, fraction sheet which is a portion
of a drug sheet having a regular form).
[0017] As a third aspect, in the drug inspection device
of the second aspect, the number-of-sheet-drugs acqui-
sition unit may be configured to acquire the number of
drugs per sheet of a drug sheet which is not cut off and
has the drug classification specified by the drug classifi-
cation specifying unit, from a drug information database
in which the number of drugs per sheet of a drug sheet
which is not cut off is recorded for each classification of
a drug.
[0018] The number of sheet drugs which is the number
of drugs per sheet of a drug sheet which is not cut off is
determined for each classification of a drug. It is possible
to record the number of sheet drugs for each classifica-
tion of a drug in a drug information database. According
to the third aspect, the drug information database is ref-
erenced on the basis of the drug classification specified
by the drug classification specifying unit, and thus it is
possible to acquire the number of corresponding sheet
drugs.
[0019] As a fourth aspect, in the drug inspection device
of the second aspect, the number-of-sheet-drugs acqui-
sition unit may be configured to acquire the number of
drugs contained in one drug sheet which is not cut off,
on the basis of the information of the outer edge of the
drug sheet and the number of drugs in the outermost
layer sheet.
[0020] It is possible to ascertain a difference in shape
between the outermost layer sheet and drug sheets other
than the outermost layer sheet, on the basis of the infor-
mation of the outer edge extracted by the outer edge
information extraction unit. It is possible to estimate the
number of drugs contained in one drug sheet which is
not cut off, from this ascertained difference in shape and
the number of drugs in the outermost layer sheet.

[0021] As a fifth aspect, the drug inspection device of
any one of the second to fourth aspects may be config-
ured to further comprise a collation unit that collates the
drug classification specified by the drug classification
specifying unit and the total number of drugs obtained
by the second drug counting unit with dispensing infor-
mation corresponding to the bundle of drug sheets.
[0022] As a sixth aspect, the drug inspection device of
the fifth aspect may be configured to further comprise a
display unit that displays a collation result of the collation
unit.
[0023] As a seventh aspect, in the drug inspection de-
vice of any one of the first to sixth aspects, the image
acquisition unit may be configured to acquire the plurality
of captured images from which stereoscopic information
of the bundle of drug sheets is obtained.
[0024] By using the stereoscopic information, it is pos-
sible to accurately ascertain a positional relationship be-
tween the respective drug sheets in the bundle of drug
sheets, and to count the number of drug sheets more
accurately.
[0025] As an eighth aspect, in the drug inspection de-
vice of the seventh aspect, the image acquisition unit
may be configured to acquire the plurality of captured
images including a plurality of viewpoint images having
parallax.
[0026] As a ninth aspect, in the drug inspection device
of the seventh or eighth aspect, the outer edge informa-
tion extraction unit may be configured to detect a mutual
positional relationship between the drug sheets overlap-
ping each other in the bundle of drug sheets on the basis
of the stereoscopic information obtained from the plurality
of captured images, and to extract information of an outer
edge of each of the drug sheets on the basis of the mutual
positional relationship between the drug sheets.
[0027] As a tenth aspect, in the drug inspection device
of any one of the seventh to ninth aspects, the drug sheet
may be configured to have a convex receiving chamber
that receives a drug, and the first drug counting unit may
be configured to acquire roughness information of the
drug sheet on the basis of the stereoscopic information
obtained from the plurality of captured images, and
counts the number of receiving chambers as the number
of drugs on the basis of the roughness information.
[0028] As an eleventh aspect, in the drug inspection
device of any one of the first to tenth aspects, the image
acquisition unit may be configured to acquire the plurality
of captured images obtained by imaging the bundle of
drug sheets from a plurality of directions.
[0029] As a twelfth aspect, in the drug inspection de-
vice of any one of the first to eleventh aspects, the image
acquisition unit may be configured to acquire the plurality
of captured images obtained by imaging both surfaces
of the drug sheets in an overlapping direction in a state
where the bundle of drug sheets bundled with an annular
elastic body is spread out in a fan shape.
[0030] As a thirteenth aspect, in the drug inspection
device of any one of the first to twelfth aspects, the
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number-of-sheets counting unit may be configured to
count the number of drug sheets on the basis of an in-
tersection of the outer edges of the drug sheets extracted
by the outer edge information extraction unit.
[0031] As a fourteenth aspect, in the drug inspection
device of any one of the first to thirteenth aspects, the
outermost layer sheet specifying unit may be configured
to specify a drug sheet of which an outer edge is extracted
throughout its entire circumference among the outer edg-
es of the respective drug sheets extracted by the outer
edge information extraction unit, as the outermost layer
sheet.
[0032] As a fifteenth aspect, in the drug inspection de-
vice of any one of the first to fourteenth aspects, the drug
classification specifying unit may be configured to extract
identification information of any one of a character string
indicating a classification of a drug written on a package
of the drug sheet, an identification code, and a character
string printed or stamped on a packaged drug from the
captured images, and to specify the drug classification
on the basis of the identification information.
[0033] As a sixteenth aspect, the drug inspection de-
vice of any one of the first to fifteenth aspects may be
configured to further comprise an imaging unit that im-
ages the bundle of drug sheets, and the plurality of cap-
tured images may be configured to be obtained by im-
aging the bundle of drug sheets through the imaging unit.
[0034] According to a seventeenth aspect, there is pro-
vided a drug inspection method comprising: an image
acquisition step of acquiring a plurality of captured imag-
es obtained by imaging a bundle of drug sheets bundled
in a state where at least some thereof overlap each other,
and acquiring the plurality of captured images including
at least some of respective drug sheets with respect to
all the drug sheets constituting the bundle of drug sheets;
a drug classification specifying step of specifying a drug
classification from at least one of the plurality of captured
images; an outer edge information extraction step of ex-
tracting information of an outer edge of each of the drug
sheets constituting the bundle of drug sheets from the
plurality of captured images; a number-of-sheets count-
ing step of counting the number of drug sheets on the
basis of the information of the outer edge of the drug
sheet; an outermost layer sheet specifying step of spec-
ifying a drug sheet piece present on an outermost surface
portion of the bundle of drug sheets, as an outermost
layer sheet, on the basis of the information of the outer
edge of the drug sheet; and a first drug counting step of
counting the number of drugs in the outermost layer
sheet.
[0035] In the seventeenth aspect, it is possible to ap-
propriately combine the same particulars as those spec-
ified in the second to sixteenth aspects. In that case, a
processing unit, a functional unit or the like which is
means for taking charge of a process or a function spec-
ified in the drug inspection device can be ascertained as
an element of "step" of a process or an operation corre-
sponding thereto.

[0036] According to an eighteenth aspect, there is pro-
vided a program for causing a computer to realize: an
image acquisition function of acquiring a plurality of cap-
tured images obtained by imaging a bundle of drug
sheets bundled in a state where at least some thereof
overlap each other, and acquiring the plurality of captured
images including at least some of respective drug sheets
with respect to all the drug sheets constituting the bundle
of drug sheets; a drug classification specifying function
of specifying a drug classification from at least one of the
plurality of captured images; an outer edge information
extraction function of extracting information of an outer
edge of each of the drug sheets constituting the bundle
of drug sheets from the plurality of captured images; a
number-of-sheets counting function of counting the
number of drug sheets on the basis of the information of
the outer edge of the drug sheet; an outermost layer sheet
specifying function of specifying a drug sheet piece
present on an outermost surface portion of the bundle of
drug sheets, as an outermost layer sheet, on the basis
of the information of the outer edge of the drug sheet;
and a first drug counting function of counting the number
of drugs in the outermost layer sheet.
[0037] In the program of the eighteenth aspect, it is
possible to appropriately combine the same particulars
as those specified in the second to thirteenth aspects. In
that case, a processing unit, a functional unit or the like
which is means for taking charge of a process or a func-
tion specified in the drug inspection device can be ascer-
tained as an element of "function" of a program for per-
forming a process or an operation corresponding thereto.
[0038] According to the present invention, it is possible
to ascertain the classification and dosage of a drug from
captured images obtained by imaging a bundle of drug
sheets. Thereby, it is possible to perform an accurate
drug inspection by a simple operation and with good ef-
ficiency. According to the present invention, it is possible
to reduce a burden of a pharmacist’s drug inspection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1 is a diagram illustrating an outline of drug pre-
scription work.
Fig. 2 is a block diagram illustrating a configuration
of a drug inspection device.
Fig. 3 is a perspective view illustrating an example
of a drug sheet.
Fig. 4A is a plan view of the front surface of the drug
sheet, and Fig. 4B is a plan view of the rear surface
of the drug sheet.
Fig. 5 is a perspective view illustrating an example
of a sheet bundle obtained by bundling a plurality of
drug sheets.
Fig. 6 is a perspective view illustrating an example
of a drug sheet in capsule form.
Fig. 7 is a diagram illustrating an example of a state
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of the sheet bundle when the sheet bundle is imaged.
Fig. 8 is a diagram illustrating a captured image
which is captured from the front side of a sheet bun-
dle 28 of Fig. 7.
Fig. 9 is a diagram illustrating a captured image
which is captured from the rear side of the sheet
bundle.
Fig. 10 is a flow diagram illustrating a procedure of
a drug inspection method in the present embodi-
ment.
Fig. 11 is a perspective view illustrating another ex-
ample of the sheet bundle.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0040] Hereinafter, a preferred embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[Outline of Drug Prescription Work]

[0041] Fig. 1 is a diagram illustrating an outline of drug
prescription work. Drug prescription work which is per-
formed in a hospital, a pharmacy or the like includes pre-
scription input and printing work 11, picking work 12, dis-
pensing inspection work 13, and drug administration
guidance and prescription work 14.
[0042] In the prescription input and printing work 11,
based on dispensing information written on a prescription
16, a pharmacist inputs the dispensing information to a
receipt computer 18. The dispensing information in-
cludes a patient’s name and age, the classification, dos-
age, usage and dosage of drugs, and the like. Meanwhile,
the classification of drugs input to the receipt computer
18 is not limited to drug classification written on the pre-
scription, and may be drug classification of generic drugs
having the same component and the same medical effi-
cacy as the above classification. The drug classification
is a common name specific to each drug for specifying
a drug. The drug classification is synonymous with a term
"drug class".
[0043] Next, a pharmacist operates the receipt com-
puter 18, and outputs dispensing information 21 from a
printer 19 connected to this receipt computer 18. In ad-
dition, the receipt computer 18 outputs dispensing infor-
mation 22 to a drug inspection device 30.
[0044] In the picking work 12, a pharmacist picks drugs
25 corresponding to dispensing contents of the dispens-
ing information 21 from a drug shelf 24, on the basis of
the dispensing information 21 output from the printer 19.
[0045] The drug 25 in the present example is in tablet
or capsule form, and is packaged in press through pack-
age (PTP) form. A drug sheet 26 which is a PTP drug
sheet has a plurality of drugs 25 packaged therein.
[0046] In a case where a plurality of drug sheets 26 of
the same drug class are picked, the plurality of drug
sheets 26 are laminated together, and are bundled with

a rubber band 27. The lamination is often formed in a
state where the respective fronts and rears alternately
overlap each other. The rubber band 27 is one form of
"annular elastic body". Meanwhile, in the picking work
12, for example, an automatic picking device may be
used which automatically picks drugs on the basis of the
dispensing information which is input to the receipt com-
puter 18. A bundle of drug sheets 26 picked is called a
sheet bundle 28. In the present specification, the term
"sheet bundle" means "a bundle of drug sheets".
[0047] In the dispensing inspection work 13, a phar-
macist performs dispensing inspection for confirming
whether the number of drugs 25 and the drug class there-
of are correct, that is, whether they comply with the dis-
pensing information which is input to the receipt computer
18. The drug inspection device 30 according to an em-
bodiment of the present invention is a device that sup-
ports work of dispensing inspection performed by a phar-
macist, and is used as a drug inspection support device.
[0048] In the drug administration guidance and pre-
scription work 14, a pharmacist performs drug adminis-
tration guidance for a patient after dispensing inspection,
and a prescription of the drug 25.

[Configuration of Drug Inspection Device]

[0049] The drug inspection device 30 according to the
embodiment of the present invention includes an imaging
unit 32, an information processing device 33, and a dis-
play unit 34.
[0050] The imaging unit 32 images the sheet bundle
28 which is a subject and converts an image of the subject
into an electrical signal. The imaging unit 32 of the
present example has a stereoscopic imaging camera
used therein which is capable of acquiring stereoscopic
information of the sheet bundle 28 which is a subject.
The stereoscopic imaging camera is synonymous with
the terms of a compound eye camera, a stereo camera,
a 3D camera, and the like. Here, 3D is an abbreviation
notation of "three-dimensional" or "three dimensions".
[0051] The imaging unit 32 includes a first imaging unit
32A and a second imaging unit 32B. The same subject
is imaged by each of the first imaging unit 32A and the
second imaging unit 32B from different viewpoints, and
thus a plurality of viewpoint images having parallax are
obtained. Corresponding points are detected from a set
of viewpoint images having parallax, and thus it is pos-
sible to obtain a distance from the parallax to an object.
[0052] The information processing device 33 is consti-
tuted by, for example, a personal computer. The infor-
mation processing device 33 is connected to the receipt
computer 18, the imaging unit 32 and the display unit 34.
The "connection" is not limited to wired connection, and
may be wireless connection.
[0053] The information processing device 33 deter-
mines whether the drug classification and dosage (quan-
tity which is the number of drugs in the present example)
of the drugs 25 which are targets for dispensing inspec-
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tion are correct, on the basis of the dispensing information
22 acquired from the receipt computer 18 and the cap-
tured image which is image information captured by the
imaging unit 32. In a case where it is not determined that
the drugs 25 are correct, the information processing de-
vice 33 outputs a determination result indicating the effect
to the display unit 34.
[0054] The display unit 34 displays the determination
result provided from the information processing device
33.
[0055] Fig. 2 is a block diagram illustrating a configu-
ration of the drug inspection device 30. In Fig. 2, compo-
nents described in Fig. 1 are denoted by the same ref-
erence numerals and signs.
[0056] The imaging unit 32 converts an image of a sub-
ject into an electrical signal and generates a captured
image which is image information according to the sub-
ject. In the imaging unit 32 of the present example, a
captured image is obtained from each of the first imaging
unit 32A and the second imaging unit 32B. The captured
image is electronic image data, and the signal value of
each pixel is digital image data indicated by a digital val-
ue.
[0057] The captured image captured by the imaging
unit 32 is sent to the information processing device 33.
[0058] The information processing device 33 includes
an image acquisition unit 40, a drug classification spec-
ifying unit 42, a sheet outer edge recognition unit 44, a
number-of-sheets counting unit 46, an outermost layer
sheet specifying unit 48, a fraction counting unit 50, a
number-of-sheet-drugs acquisition unit 51, a total-
number-of-drugs counting unit 52, a collation unit 54, and
an information output unit 56. Meanwhile, the functions
of these respective units are realized by a combination
of hardware and software of a computer. The sheet outer
edge recognition unit 44 is equivalent to one form of "out-
er edge information extraction unit". The fraction counting
unit 50 is equivalent to one form of "first drug counting
unit". The total-number-of-drugs counting unit 52 is
equivalent to one form of "second drug counting unit".
[0059] The image acquisition unit 40 is means for ac-
quiring a captured image which is captured by the imag-
ing unit 32. The image acquisition unit 40 can be consti-
tuted by a data input terminal for fetching a captured im-
age from the imaging unit 32. In addition, the image ac-
quisition unit 40 may have a wired or wireless communi-
cation interface unit adopted therein. The captured image
fetched from the image acquisition unit 40 is stored in a
memory 58 within the information processing device 33.
The memory 58 functions as an image storage unit that
stores a captured image, and functions as a memory for
work of the processing unit such as the drug classification
specifying unit 42 or the sheet outer edge recognition
unit 44.
[0060] The sheet bundle 28 is imaged by the imaging
unit 32 from a plurality of directions, and a plurality of
captured images are acquired. The wording "imaging
from a plurality of directions" includes imaging the sheet

bundle 28 from different positions by the first imaging unit
32A and the second imaging unit 32B. In addition, "im-
aging from a plurality of directions" includes imaging from
a plurality of angles (viewpoints) by changing the posture
or direction of the sheet bundle 28.
[0061] In the present embodiment, in order to ensure
the acquisition of at least a portion of image information
of each of the drug sheets 26 with respect to all the drug
sheets 26 constituting the sheet bundle 28, the front side
and the rear side are imaged in a state where the sheet
bundle 28 is spread out in a fan shape. The "front side"
in the sheet bundle 28 refers to a first surface side which
is one surface in a lamination direction in which the drug
sheets 26 overlap each other, and the "rear side" refers
to a second surface side which is the other surface (sur-
face located opposite to the first surface) in a lamination
direction in which the drug sheets 26 overlap each other.
[0062] The image acquisition unit 40 acquires a plural-
ity of captured images obtained by imaging the sheet
bundle 28 bundled in a state where at least some of the
drug sheets 26 overlap each other. All the drug sheets
26 constituting the sheet bundle 28 are imaged by the
imaging unit 32 so that at least some of the respective
drug sheets are included in a plurality of captured images
acquired by the image acquisition unit 40. A function of
acquiring a captured image through the image acquisition
unit 40 is equivalent to one form of "captured image ac-
quisition function".
[0063] The drug classification specifying unit 42 per-
forms a process of specifying the classification of drugs
from the plurality of captured images acquired. The drug
classification specifying unit 42 specifies the drug clas-
sification by extracting character strings and/or bar codes
from the entirety of some or all of the captured images
among the plurality of captured images. The bar code is
one form of identification code. The character string may
be characters written on the package of the drug sheet
26, and may be characters printed or stamped on the
drug 25.
[0064] In a case where the drug classification is spec-
ified from the character string and/or the identification
code, a correspondence table which is not shown is ref-
erenced in which a correspondence relationship between
the character string and/or the identification code and the
drug classification is described. Data of the correspond-
ence table between the identification code and the drug
classification can be configured to be included in a drug
information database 60. The processing function of the
drug classification specifying unit 42 is equivalent to one
form of "drug classification specifying function".
[0065] The sheet outer edge recognition unit 44 per-
forms a process of extracting information of the outer
edge of each of the drug sheets 26 in sheet bundle 28
from a plurality of captured images. In a case of the
present example, it is possible to acquire stereoscopic
information of the sheet bundle 28 from a plurality of cap-
tured images, and to ascertain an up-and-down relation-
ship between the drug sheets 26 from the stereoscopic
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information. The term "up-and-down relationship" means
an up-and-down relationship which is a positional rela-
tionship of stacking in the lamination direction of the drug
sheets 26 in the sheet bundle 28. The front side in over-
lapping corresponds to "up", and the back side corre-
sponds to "down".
[0066] The sheet outer edge recognition unit 44 de-
tects a mutual positional relationship (up-and-down re-
lationship) between the drug sheets 26 on the basis of
the stereoscopic information of the sheet bundle 28 ob-
tained from a plurality of captured images, and recogniz-
es the outer edge of each of the drug sheets 26 on the
basis of the detected positional relationship. The infor-
mation of the outer edge is information indicating the
boundary line of an outer circumferential edge, and is
synonymous with information indicating a profile line, a
boundary line, or an outer circumferential edge. The
sheet outer edge recognition unit 44 is equivalent to one
form of "outer edge information extraction unit". The
processing function of the sheet outer edge recognition
unit 44 is equivalent to one form of "outer edge informa-
tion extraction function".
[0067] The number-of-sheets counting unit 46 counts
the number of drug sheets 26 on the basis of the infor-
mation of the outer edge of the drug sheet 26 extracted
by the sheet outer edge recognition unit 44. The number-
of-sheets counting unit 46 counts the number of drug
sheets on the basis of the intersection of the outer edges
of the respective drug sheets 26. The outer edges inter-
secting each other can be ascertained to be the outer
edges of separate drug sheets. In addition, it is possible
to ascertain whether there is a sheet completely overlap-
ping the rear (back) of the sheet outer edge ascertained
from images of the first surface and the second surface,
using a difference between the forms of the front and rear
of a sheet surrounded by the outer edge. Therefore, it is
possible to count the number of drug sheets from an in-
tersection relationship between the outer edges and the
form of a sheet surrounded by the outer edge. The
processing function of the number-of-sheets counting
unit 46 is equivalent to one form of "number-of-sheets
counting function".
[0068] The outermost layer sheet specifying unit 48
performs a process of specifying an outermost layer
sheet which is a drug sheet piece present on the outer-
most surface portion located most outside in the lamina-
tion direction (synonymous with overlapping direction) of
the drug sheets 26 in the sheet bundle 28, on the basis
of the information of the outer edge of the drug sheet 26
obtained from the sheet outer edge recognition unit 44.
The term of a drug sheet piece indicates a piece of drug
sheet having the number of drugs smaller than the
number of drugs of a drug sheet having a regular form
by cutting off a portion of the drug sheet having a regular
form, or a drug sheet having a regular form. The "drug
sheet having a regular form" is a form, as it is, of a drug
sheet supplied from a pharmaceutical company. In a
case where the quantity of necessary drugs dispensed

is a quantity except the integral multiple of the number
of drugs of a drug sheet having a regular form, a drug
sheet piece having the number of drugs equivalent to a
fraction is disposed on the outermost surface portion of
the sheet bundle 28.
[0069] The outermost layer sheet is assumed to be a
fraction sheet having the number of drugs less than the
number of drugs of a drug sheet having a regular form.
Naturally, a case is also assumed in which the quantity
of drugs dispensed is the integral multiple of the number
of drugs of a drug sheet having a regular form, and the
outermost layer sheet in this case is set to a drug sheet
having a regular form.
[0070] The outermost layer sheet specifying unit 48
specifies an outermost layer sheet on the basis of a mu-
tual positional relationship between the drug sheets 26
detected by the sheet outer edge recognition unit 44. In
addition, the outermost layer sheet specifying unit 48 can
specify a drug sheet of which the outer edge is extracted
throughout its entire circumference among the outer edg-
es of the respective drug sheets 26 extracted by the sheet
outer edge recognition unit 44, as the outermost layer
sheet.
[0071] The wording "the outer circumference is extract-
ed throughout the entire circumference" means that the
outer edge is not interrupted by its intersection with the
outer edge of another drug sheet 26. The "entire circum-
ference" is not limited to a case where the outer edge is
a strictly closed curve, and is included in the concept of
the "entire circumference", insofar as the outer edge is
not interrupted by the presence of another drug sheet
26, even in a case where a portion of the outer edge is
hidden by the rubber band 27, a portion of the outer edge
is hidden by a pharmacist’s hand having the sheet bundle
28, or the like. The outermost layer sheet specifying unit
48 recognizes a drug sheet having no intersection of the
outer edge as the outermost layer sheet.
[0072] The processing function of the outermost layer
sheet specifying unit 48 is equivalent to one form of "out-
ermost layer sheet specifying function".
[0073] The fraction counting unit 50 is a processing
unit that counts the number of drugs in the outermost
layer sheet. The fraction counting unit 50 recognizes the
number of drugs through image recognition from a cap-
tured image. The drug sheet 26 has a convex receiving
chamber that receives the drug 25. The fraction counting
unit 50 acquires roughness information of the outermost
layer sheet on the basis of the stereoscopic information
obtained from a plurality of captured images, and counts
the number of convex portions of the receiving chamber
on the basis of the acquired roughness information, as
the number of drugs within the outermost layer sheet.
The fraction counting unit 50 is equivalent to one form of
"first drug counting unit". The processing function of the
fraction counting unit 50 is equivalent to one form of "first
drug counting function".
[0074] The number-of-sheet-drugs acquisition unit 51
performs a process of acquiring the number of drugs per
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sheet of a drug sheet which is not cut off. The number-
of-sheet-drugs acquisition unit 51 of the present example
refers to the drug information database 60 on the basis
of the drug classification specified by the drug classifica-
tion specifying unit 42, and obtains information of the
number of drugs per sheet of a drug sheet 26 which is
not cut off. The processing function of the number-of-
sheet-drugs acquisition unit 51 is equivalent to one form
of "number-of-sheet drugs acquisition function".
[0075] The drug information database 60 is a database
in which the number of drugs per sheet of each drug
sheet (which is not cut off) having a regular form is re-
corded for each classification of multiple kinds of drugs.
[0076] The total-number-of-drugs counting unit 52 per-
forms a process of counting the total number of drugs of
the sheet bundle 28, on the basis of the drug classification
which is a specification result of the drug classification
specifying unit 42, the number of sheets which is a count-
ing result of the number-of-sheets counting unit 46, and
the number of drugs in the outermost layer sheet which
is a counting result of the fraction counting unit 50. The
total number of drugs of the sheet bundle 28 refers to the
total number of drugs included in the sheet bundle 28.
[0077] The total-number-of-drugs counting unit 52 ob-
tains information of the number of sheet drugs (the
number of drugs per sheet of a drug sheet 26 which is
not cut off) acquired by the number-of-sheet-drugs ac-
quisition unit 51.
[0078] In a method of calculating the total number of
drugs in the total-number-of-drugs counting unit 52, for
example, in a case where the number of drug sheets 26
excluding the outermost layer sheet in the sheet bundle
28 is set to k, the number of drugs per sheet acquired
from the drug information database 60 is set to a, the
number of drugs of the outermost layer sheet obtained
from the fraction counting unit 50 is set to b, and the total
number of drugs is set to s, the total number of drugs can
be obtained according to the expression of s=axk+b.
Meanwhile, k, a, and b all indicate integers equal to or
greater than 1. Meanwhile, the number-of-sheets count-
ing unit 46 may count the total number of drug sheets
including the outermost layer sheet, and may count the
number of drug sheets excluding the outermost layer
sheet.
[0079] The total-number-of-drugs counting unit 52 is
one form of "second drug counting unit". The processing
function of the total-number-of-drugs counting unit 52 is
equivalent to one form of "second drug counting func-
tion". The information of the total number of drugs ob-
tained in the total-number-of-drugs counting unit 52 is
sent to the collation unit 54.
[0080] The collation unit 54 performs a process of col-
lating the drug classification specified by the drug clas-
sification specifying unit 42 and the total number of drugs
obtained by the total-number-of-drugs counting unit 52
with the dispensing information 22. The dispensing infor-
mation 22 is provided from the receipt computer 18 (see
Fig. 1) to the information processing device 33.

[0081] The information output unit 56 is an output in-
terface unit for outputting information of a collation result
of the collation unit 54 to the outside. The information
output unit 56 of the present example includes a display
control circuit that performs a process of generating a
signal for display on the display unit 34, and an output
terminal of a signal for display on the display unit 34. The
collation result of the collation unit 54 is output to the
display unit 34 through the information output unit 56.

[Example of Drug Sheet]

[0082] Fig. 3 is a perspective view illustrating an ex-
ample of the drug sheet 26. The drug sheet 26 shown in
Fig. 3 is a PTP drug sheet in which the drug 25 which is
a tablet is packaged. A plurality of (ten in the example of
Fig. 3) drugs 25 are packaged in one drug sheet 26. The
number of drugs per sheet is not limited to ten, and may
have various forms such as seven, fourteen, and twenty
depending on the classification of drugs.
[0083] The drug sheet 26 has a convex receiving por-
tion 70 in which the drug 25 is received. The receiving
portion 70 is formed to be a dome-like convex portion of
which the longitudinal cross section has a semicircular
shape or a semi-elliptical shape, or a shape approximate-
ly similar to these shapes. The receiving portion 70 is
provided only on the one-sided surface of the drug sheet
26. The one-sided surface provided with the receiving
portion 70 in the drug sheet 26 is called the "front surface"
of the drug sheet 26, and the surface located opposite
to the receiving portion 70 is called the "rear surface" of
the drug sheet 26.
[0084] Fig. 4A is a plan view of the front surface of the
drug sheet 26, and Fig. 4B is a plan view of the rear
surface of the drug sheet 26. As shown in Figs. 4A and
4B, character strings 74 and 76 indicating a drug classi-
fication and a bar code 78 are written on a package 72
of the drug sheet 26. Meanwhile, the disposition forms
of the character strings 74 and 76 and the bar code 78
are not limited to the shown example, and may have var-
ious forms. In the example shown in Figs. 4A and 4B,
the character string 74 is written on a plurality of locations
of the front surface of the drug sheet 26, and the character
string 76 is written on a plurality of locations of the rear
surface, but at least one of the character strings 74 and
76 may be written on at least one of the front surface and
the rear surface.
[0085] In addition, the bar code 78 of the present ex-
ample is written only on the rear surface of the drug sheet
26, but the bar code 78 may be written on the front surface
of the drug sheet 26. In addition, the bar code 78 may be
written on both the front surface and the rear surface of
the drug sheet 26, depending on the drug class. In addi-
tion, the bar code 78 may not be written on the drug sheet
26, depending on the drug class.
[0086] Meanwhile, though not shown in Figs. 4A and
4B, a character indicating the drug class may be printed
or stamped on the drug 25 itself.
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[0087] Fig. 5 is a perspective view illustrating an ex-
ample of the sheet bundle 28 obtained by bundling a
plurality of drug sheets 26. The plurality of drug sheets
26 are bundled with the rubber band 27 in a state the
front surfaces or the rear surfaces are laminated facing
each other. In Fig. 5, an outermost layer sheet 26T
present on the outermost surface portion which is an up-
permost layer is set to a fraction sheet. Meanwhile, the
drug 25 may be in capsule form without being limited to
the tablet form.
[0088] Fig. 6 is a perspective view illustrating an ex-
ample of a drug sheet in capsule form. In Fig. 6, Com-
ponents which are the same as or similar to those de-
scribed in Fig. 3 are denoted by the same reference nu-
merals and signs, and thus the description thereof will
not be given. In Fig. 6, for convenience of illustration,
character strings and the like written on the package 72
are not written.
[0089] Fig. 7 is a diagram illustrating an example of a
state of the sheet bundle 28 when the sheet bundle 28
is imaged by the imaging unit 32. In the present example,
with the sheet bundle 28 bundled with the rubber band
27, as shown in Fig. 7, both the front side and the rear
side are imaged in a state where the drug sheets 26 are
spread out in a fan shape. The fan shape indicates a
state where a plurality of drug sheets 26 are spread in a
substantially arc shape to shift the drug sheets 26 in the
direction of the sheet surface, centering on the vicinity of
one end in a longitudinal direction in the plurality of drug
sheets 26. A pharmacist may spread out the sheet bundle
28 in a fan shape with his (or her) hand as shown in Fig.
7, and may realize a state as shown in Fig. 7 using a
mechanical device which is not shown.
[0090] The drug sheets 26 are shifted bit by bit in the
direction of the sheet surface and are spread as shown
in Fig. 7, and thus it is easy to confirm the presence or
absence of mixture of a different kind of sheet or the
omission of the number of sheets.
[0091] Fig. 8 is an example of a captured image 81
captured from the front side of the sheet bundle 28 which
is spread out in a fan shape, and Fig. 9 is an example of
a captured image 82 captured from the rear side of the
sheet bundle. Meanwhile, for convenience of illustration,
an image element of a hand having the sheet bundle 28
is omitted. Here, a surface when seen from a side where
the drug sheet (outermost layer sheet 26T) which is a
fraction sheet is disposed on the uppermost layer is set
to a surface on the front side. In addition, in Figs. 8 and
9, for the purpose of the simplification of illustration, the
number of drug sheets 26 is depicted with a further re-
duction in number than in Fig. 5.
[0092] As shown in Figs. 8 and 9, the captured images
81 and 82 on the front side and the rear side are acquired
by imaging both surfaces of the sheet bundle 28, and
thus it is possible to obtain at least a portion of image
information of each of all the drug sheets 26 included in
the sheet bundle 28. Information of an outer edge 84 of
each of the drug sheets 26 is extracted from such cap-

tured images 81 and 82, and the number of drug sheets
26 is ascertained on the basis of the outer edge informa-
tion.

[Procedure of Drug Inspection Method]

[0093] Fig. 10 is a flow diagram illustrating a procedure
of a drug inspection method using the drug inspection
device 30. The drug inspection method can be used as
a dispensing inspection support method. The flow dia-
gram of Fig. 10 shows a procedure of processes in the
drug inspection device 30.
[0094] First, a captured image of the sheet bundle 28
of the drug sheets 26 is acquired (step S12). In step S12,
as described in Figs. 7 to 9, a plurality of captured images
are acquired which are obtained by imaging all the drug
sheets 26 constituting the sheet bundle 28 so that at least
some of the respective drug sheets 26 are included. Step
S12 is equivalent to one form of "image acquisition step".
[0095] Next, the drug classification is specified from
the captured images (step S14). In step S14, the char-
acter strings 74 and 76 and/or the bar code 78 is recog-
nized from at least one of the plurality of captured images
acquired in step S12 and a process of specifying the drug
classification is performed. The process of step S14 is
performed by the drug classification specifying unit 42 of
Fig. 2. Step S14 is equivalent to one form of "drug clas-
sification specifying step".
[0096] In a case where a drug sheet 26 of a different
drug class is mixed in the sheet bundle 28, it is also as-
sumed that a plurality of drug classifications are detected
in step S14. The presence or absence of mixture of a
different kind of sheet is expected to be visually confirmed
by a pharmacist. However, in the drug inspection device
30 of the present embodiment, in a case where a plurality
of drug classifications are detected from the captured
images, it is determined that a different kind of sheet is
mixed and a warning for giving notice of the effect is out-
put.
[0097] That is, a determination is made of whether a
drug sheet 26 of a different drug classification is mixed
in step S16, and in a case where it is determined that a
different kind of sheet is mixed, a warning of the effect is
output (step S18). In a method of outputting a warning,
in addition to warning display on the display unit 34, notice
through a voice may be performed in combination with
the warning display.
[0098] In a case where it is determined in step S16 that
a drug sheet of a different drug classification is not mixed,
the flow proceeds to step S20. In step S20, information
of the outer edge 84 of the drug sheet 26 is extracted
from the captured images. The process of step S20 is
performed by the sheet outer edge recognition unit 44 of
Fig. 2. Step S20 is equivalent to one form of "outer edge
information extraction step".
[0099] Next, the number of drug sheets 26 is counted
on the basis of the information of the outer edge 84 of
the drug sheet 26 (step S22). The process of step S22
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is performed by the number-of-sheets counting unit 46
of Fig. 2. Step S22 is equivalent to one form of "number-
of-sheets counting step".
[0100] In addition, the outermost layer sheet 26T is
specified on the basis of the information of the outer edge
of the drug sheet 26 (step S24). The process of step S24
is performed by the outermost layer sheet specifying unit
48 of Fig. 2. Step S24 is equivalent to one form of "out-
ermost layer sheet specifying step". Meanwhile, the order
of processes of step S22 and step S24 can be switched.
[0101] Next, the number of drugs of the outermost layer
sheet 26T is counted (step S26). The process of step
S26 is performed by the fraction counting unit 50 of Fig.
2. The process of step S26 is equivalent to one form of
"first drug counting step".
[0102] On the other hand, the drug information data-
base 60 is referenced on the basis of the drug classifi-
cation specified in step S14, and the number of drugs
per sheet in a drug sheet 26 having a regular form ac-
cording to the specified drug classification is acquired
(step S28). The process of step S28 is equivalent to one
form of "number-of-sheet drugs acquisition step". The
total number of drugs of the sheet bundle 28 is counted
on the basis of the number of drugs per sheet acquired
in step S28, the number of drug sheets 26 ascertained
in step S22, and the number of drugs of the outermost
layer sheet 26T ascertained in step S22 (step S30). The
processes of step S28 and step S30 are performed by
the total-number-of-drugs counting unit 52 of Fig. 2. Step
S30 is equivalent to one form of "second drug counting
step". Meanwhile, the processing order of step S28 is not
limited to immediately before step S30, and can be per-
formed at an appropriate timing from step S14 and the
subsequent steps to a step before step S30.
[0103] Next, the drug classification specified in step
S14 and the total number of drugs obtained in step S30
are collated with the dispensing information 22 of the
receipt computer 18 (step S32). The process of step S32
is performed by the collation unit 54 of Fig. 2.
[0104] A collation result of step S32 is output (step
S34). The process of step S34 is performed through the
information output unit 56 of Fig. 56. When the collation
result is output, only in a case of not being coincident
with the dispensing information 22, such as the excess
or deficiency of the number of drugs, information for giv-
ing notice of the non-coincidence may be output, and
even in a case of being coincident with the dispensing
information 22, information for giving notice of the coin-
cidence may be output. A user’s (such as a pharmacist)
attention relating to a mistake of dispensing can be at-
tracted by the output of the collation result in step S34 or
the warning output in step S18.

[With Respect to Various Forms of Drug Inspection De-
vice]

<Modification Example 1>

[0105] The drug inspection device 30 is not limited to
a form which is realized by a computer system described
in Fig. 1, and can be configured as a form which is realized
by a wearable terminal based on a spectacle type (goggle
type) head mounted display system. According to such
a form, dispensing inspection support based on aug-
mented reality (AR) can be performed.

<Modification Example 2>

[0106] In Fig. 2, a form in which the information
processing device 33 includes the drug information da-
tabase 60 is shown, but the drug information database
60 may be installed outside of the information processing
device 33. For example, the drug information database
60 may be held in the receipt computer 18. In addition,
the drug information database 60 may be held in another
computer which is not shown, and can also have a form
in which the information processing device 33 acquires
information from the drug information database 60
through a network. As an "external device" holding the
drug information database 60, for example, a server con-
nected to a network which is not shown can be used. The
network can be a local area network or a wide area net-
work, or be configured in combination thereof.

<Modification Example 3>

[0107] An example has been described in which the
number-of-sheet-drugs acquisition unit 51 described in
Fig. 2 acquires the number of sheet drugs from the drug
information database 60, but is not limited to such a form.
As another form, the number-of-sheet-drugs acquisition
unit 51 may acquire the number of drugs contained in
one drug sheet which is not cut off, on the basis of the
information of the outer edge of the drug sheet obtained
from the sheet outer edge recognition unit 44 and the
number of drugs in the outermost layer sheet obtained
from the fraction counting unit 50. For example, the
number-of-sheet-drugs acquisition unit 51 can be con-
figured to acquire the number of sheet drugs by ascer-
taining a difference in shape between the outermost layer
sheet 26T and the drug sheets 26 (drug sheets which
are not cut off) other than that, from the information of
the outer edge of each drug sheet obtained from the sheet
outer edge recognition unit 44, and performing an arith-
metic operation for estimating the number of drugs con-
tained in one drug sheet which is not cut off, from a ratio
between the sheet areas of the outermost layer sheet
26T and the drug sheets 26 other than that and the
number of drugs on the outermost layer sheet 26T.
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<Modification Example 4>

[0108] As means for acquiring stereoscopic informa-
tion, for example, the following means can also be adopt-
ed without being limited to a form in which the stereo-
scopic imaging camera exemplified above is used.
[0109] That is, an object which is a subject is irradiated
with linear illumination light in an oblique direction, and
its reflected light is captured by a camera. In a case where
roughness is present on the object, a position on which
the linear illumination light falls changes depending on
the height of the convex portion. Therefore, the object is
scanned by moving a position at which the object is irra-
diated with the linear illumination light, and its reflected
light is imaged by a camera directly facing the object,
whereby a reflection image obtained by reflecting the
shape of the convex portion (bulged portion) is obtained.
The image captured in this manner is also one form of
"captured image", and the number of drug sheets 26 or
the outermost layer sheet can be recognized on the basis
of "a plurality of captured images" including such a cap-
tured image.

<Modification Example 5>

[0110] As another means for acquiring stereoscopic
information, a form can also be configured in which dis-
tance image acquisition based on a time of flight (TOF)
type is used. In the TOF type, an object is irradiated with
infrared light, and reflected light from the object is re-
ceived, whereby information of distance to each position
on the object can be acquired on the basis of the phase
of the received reflected light. The obtainment of image
information corresponding to distance to each position
of the object by a TOF type camera is included in the
concept of "imaging". The TOF type camera is one form
of "imaging unit", and the image information obtained by
the TOF type camera is one form of "captured image".

<Modification Example 6>

[0111] It is preferable that the imaging unit 32 has
means capable of acquiring stereoscopic information
adopted therein, but the imaging unit is not necessarily
limited to a unit capable of acquiring stereoscopic infor-
mation. Even in a case of a planar image, a positional
relationship between drug sheets in an overlapping di-
rection can be ascertained from an intersection relation-
ship between the outer edges. By using this, it is possible
to ascertain the number of drug sheets from the captured
image, and to specify the outermost layer sheet.

<Modification Example 7>

[0112] The imaging unit 32 is not limited to the gener-
ation of data of a still image, and may generate data of
a motion picture. A technique for extracting the data of a
still image from the data of a motion picture is well-known,

and image information obtained from the data of a motion
picture also corresponds to one form of "captured image".

<Modification Example 8>

[0113] In the above-described embodiment, an exam-
ple has been described in which both the front side and
the rear surface side of the sheet bundle 28 are imaged
by one imaging unit 32 in two-time imaging. However,
without being limited to such a form at the time of carrying
out the invention, a form can also be configured in which
an imaging unit that images the front side of the sheet
bundle 28 and an imaging unit that images the rear side
of the sheet bundle 28 are provided separately, and both
sides are simultaneously imaged, to acquire each cap-
tured image.

<Modification Example 9>

[0114] In Fig. 7, an example has been described in
which the sheet bundle 28 is imaged in a state of being
spread out in a fan shape, but the state of the sheet bun-
dle during imaging is not limited to the example described
in Fig. 7. At the time of carrying out the invention, the
respective drug sheets of the sheet bundle are not im-
aged apart one by one, and it is required that imaging is
performed in a state of the sheet bundle, identification
information of any one of a character string written on
the package of the drug sheet, an identification code, and
a character string printed or stamped on a drug can be
extracted from the captured image, and at least some of
the respective drug sheets with respect to all the drug
sheets are imaged in order to correctly count the total
number of drug sheets included in the sheet bundle. The
specific state of the sheet bundle during imaging can be
appropriately changed in a range satisfying such condi-
tions.
[0115] For example, in a case where the sheet bundle
28 is imaged from a viewpoint as shown in the perspec-
tive view of Fig. 11, at least some of all the drug sheets
26 may be able to be imaged without spreading out the
sheet bundle 28. At the time of carrying out the invention,
imaging in a state of spreading out the sheet bundle is
not necessarily required. However, for the purpose of
more accurate inspection, it is preferable that a plurality
of captured images are acquired by changing an imaging
direction, and it is preferable that, particularly, as shown
in Fig. 7, imaging is performed in a state of shifting the
overlapping position of the drug sheets 26.
[0116] Meanwhile, Fig. 7 shows a state where all the
drug sheets 26 in the sheet bundle 28 are spread out by
mutually shifting bit by bit in the direction of the sheet
surface, but some drug sheets 26 may completely over-
lap each other. For example, the outermost layer sheet
26T may completely overlap a second sheet. Even in
such a case, both the front side and the rear side are
imaged to acquire each captured image, and thus image
information of each drug sheet can be obtained with re-
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spect to all the drug sheets constituting the sheet bundle
28.

<Modification Example 10>

[0117] In the above-described embodiment, an exam-
ple has been described in which the total number of drugs
in the sheet bundle 28 is counted and is collated with the
dispensing information 22, but the form of the drug in-
spection device is not limited to this example. As the drug
inspection device of another form, a device can also be
used which provide information the number of drugs of
the outermost layer sheet counted by the fraction count-
ing unit 50 and information of the number of drug sheets
counted by the number-of-sheets counting unit 46.
Whether dosage is right or wrong can be determined on
the basis of the information of the number of drugs of the
outermost layer sheet and the information of the number
of sheets.

<Modification Example 11>

[0118] In the above-described embodiment, the sys-
tem configuration of the drug inspection device 30 includ-
ing the imaging unit 32, the information processing device
33, and the display unit 34 has been described, but the
portion of the information processing device 33 can be
ascertained as one form of "drug inspection device" of
the present invention, regardless of the presence or ab-
sence of provision with the imaging unit 32 and the dis-
play unit 34. In addition, the processing function of the
information processing device 33 is not limited to a form
realized by one computer, and a form can also be used
in which the processing function is shared by a plurality
of computers, and the processing function of the infor-
mation processing device 33 is realized by a combination
of a plurality of computers.

<With Respect to Program Causing Computer to Func-
tion as Drug Inspection Device>

[0119] A program for causing a computer to realize
drug inspection functions of the information processing
device 33 described in the above-described embodiment
is recorded on a compact disc read-only memory (CD-
ROM), a magnetic disc, and another computer readable
medium (non-transitory information storage medium
which is tangible), thereby allowing the program to be
provided through the information storage medium. In-
stead of an aspect in which a program is provided in a
state where the program is stored on such an information
storage medium, a program signal can also be provided
as a download service using a communication network
such as the Internet.
[0120] In addition, some or all of the drug inspection
functions described in the above-described embodiment
are realized by an application server or cloud computing,
and thus a service for providing processing functions

through a network can also be performed.

[Advantages of Embodiment]

[0121] According to the embodiment of the present in-
vention described above, there are the following advan-
tages.

(1) The classification and dosage of a drug can be
ascertained on the basis of a captured image ob-
tained by collectively imaging the sheet bundle 28
bundled with the rubber band 27. Therefore, an in-
spection can be performed by a simple operation
without removing the rubber band 27 of the sheet
bundle 28, and without performing complicated work
in which the respective drug sheets 26 are taken
apart one by one and are individually imaged.
(2) The number of all drugs (the total number of
drugs) included in the sheet bundle 28 can be accu-
rately ascertained from a state where a plurality of
drug sheets 26 overlap each other.
(3) It is possible to confirm consistency with the dis-
pensing information 22 with respect to not only the
drug classification but also the dosage (quantity),
and to perform a drug inspection with better efficien-
cy.

[0122] In the embodiment of the present invention de-
scribed above, components can be appropriately chang-
es, added, and deleted without departing from the spirit
and scope of the present invention. The present invention
is not limited to the embodiment described above, and
can be variously changed and modified by those of ordi-
narily skilled in the art within the technical idea of the
present invention.

Explanation of References

[0123]

18: receipt computer
22: dispensing information
25: drug
26: drug sheet
26T: outermost layer sheet
27: rubber band
28: sheet bundle
30: drug inspection device
32: imaging unit
32A: first imaging unit
32B: second imaging unit
33: information processing device
34: display unit
40: image acquisition unit
42: drug classification specifying unit
44: sheet outer edge recognition unit
46: number-of-sheets counting unit
48: outermost layer sheet specifying unit
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50: fraction counting unit
51: number-of-sheet-drugs acquisition unit
52: total-number-of-drugs counting unit
54: collation unit
56: information output unit
60: drug information database
70: receiving portion
72: package
74, 76: character string
78: bar code
81, 82: captured image
84: outer edge

Claims

1. A drug inspection device comprising:

an image acquisition unit that acquires a plurality
of captured images obtained by imaging a bun-
dle of drug sheets bundled in a state where at
least some thereof overlap each other, the im-
age acquisition unit acquiring the plurality of cap-
tured images including at least some of respec-
tive drug sheets with respect to all the drug
sheets constituting the bundle of drug sheets;
a drug classification specifying unit that speci-
fies a drug classification from at least one of the
plurality of captured images;
an outer edge information extraction unit that
extracts information of an outer edge of each of
the drug sheets constituting the bundle of drug
sheets from the plurality of captured images;
a number-of-sheets counting unit that counts the
number of drug sheets on the basis of the infor-
mation of the outer edge of the drug sheet;
an outermost layer sheet specifying unit that
specifies a drug sheet piece present on an out-
ermost surface portion of the bundle of drug
sheets, as an outermost layer sheet, on the ba-
sis of the information of the outer edge of the
drug sheet; and
a first drug counting unit that counts the number
of drugs in the outermost layer sheet.

2. The drug inspection device according to claim 1, fur-
ther comprising:

a number-of-sheet-drugs acquisition unit that
acquires the number of drugs per sheet of a drug
sheet which is not cut off; and
a second drug counting unit that counts the total
number of drugs in the bundle of drug sheets on
the basis of the number of drugs per sheet ac-
quired by the number-of-sheet-drugs acquisi-
tion unit, a counting result of the number-of-
sheets counting unit, and the number of drugs
in the outermost layer sheet.

3. The drug inspection device according to claim 2,
wherein the number-of-sheet-drugs acquisition unit
acquires the number of drugs per sheet of a drug
sheet which is not cut off and has the drug classifi-
cation specified by the drug classification specifying
unit, from a drug information database in which the
number of drugs per sheet of a drug sheet which is
not cut off is recorded for each classification of a
drug.

4. The drug inspection device according to claim 2,
wherein the number-of-sheet-drugs acquisition unit
acquires the number of drugs contained in one drug
sheet which is not cut off, on the basis of the infor-
mation of the outer edge of the drug sheet and the
number of drugs in the outermost layer sheet.

5. The drug inspection device according to any one of
claims 2 to 4, further comprising a collation unit that
collates the drug classification specified by the drug
classification specifying unit and the total number of
drugs obtained by the second drug counting unit with
dispensing information corresponding to the bundle
of drug sheets.

6. The drug inspection device according to claim 5, fur-
ther comprising a display unit that displays a collation
result of the collation unit.

7. The drug inspection device according to any one of
claims 1 to 6,
wherein the image acquisition unit acquires the plu-
rality of captured images from which stereoscopic
information of the bundle of drug sheets is obtained.

8. The drug inspection device according to claim 7,
wherein the image acquisition unit acquires the plu-
rality of captured images including a plurality of view-
point images having parallax.

9. The drug inspection device according to claim 7 or 8,
wherein the outer edge information extraction unit
detects a mutual positional relationship between the
drug sheets overlapping each other in the bundle of
drug sheets on the basis of the stereoscopic infor-
mation obtained from the plurality of captured imag-
es, and extracts information of an outer edge of each
of the drug sheets on the basis of the mutual posi-
tional relationship between the drug sheets.

10. The drug inspection device according to any one of
claims 7 to 9,
wherein the drug sheet has a convex receiving
chamber that receives a drug, and
the first drug counting unit acquires roughness infor-
mation of the drug sheet on the basis of the stereo-
scopic information obtained from the plurality of cap-
tured images, and counts the number of receiving
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chambers as the number of drugs on the basis of
the roughness information.

11. The drug inspection device according to any one of
claims 1 to 10,
wherein the image acquisition unit acquires the plu-
rality of captured images obtained by imaging the
bundle of drug sheets from a plurality of directions.

12. The drug inspection device according to any one of
claims 1 to 11,
wherein the image acquisition unit acquires the plu-
rality of captured images obtained by imaging both
surfaces of the drug sheets in an overlapping direc-
tion in a state where the bundle of drug sheets bun-
dled with an annular elastic body is spread out in a
fan shape.

13. The drug inspection device according to any one of
claims 1 to 12,
wherein the number-of-sheets counting unit counts
the number of drug sheets on the basis of an inter-
section of the outer edges of the drug sheets extract-
ed by the outer edge information extraction unit.

14. The drug inspection device according to any one of
claims 1 to 13,
wherein the outermost layer sheet specifying unit
specifies a drug sheet of which an outer edge is ex-
tracted throughout its entire circumference among
the outer edges of the respective drug sheets ex-
tracted by the outer edge information extraction unit,
as the outermost layer sheet.

15. The drug inspection device according to any one of
claims 1 to 14,
wherein the drug classification specifying unit ex-
tracts identification information of any one of a char-
acter string indicating a classification of a drug writ-
ten on a package of the drug sheet, an identification
code, and a character string printed or stamped on
a packaged drug from the captured images, and
specifies the drug classification on the basis of the
identification information.

16. The drug inspection device according to any one of
claims 1 to 15, further comprising an imaging unit
that images the bundle of drug sheets,
wherein the plurality of captured images are obtained
by imaging the bundle of drug sheets through the
imaging unit.

17. A drug inspection method comprising:

an image acquisition step of acquiring a plurality
of captured images obtained by imaging a bun-
dle of drug sheets bundled in a state where at
least some thereof overlap each other, and ac-

quiring the plurality of captured images including
at least some of respective drug sheets with re-
spect to all the drug sheets constituting the bun-
dle of drug sheets;
a drug classification specifying step of specify-
ing a drug classification from at least one of the
plurality of captured images;
an outer edge information extraction step of ex-
tracting information of an outer edge of each of
the drug sheets constituting the bundle of drug
sheets from the plurality of captured images;
a number-of-sheets counting step of counting
the number of drug sheets on the basis of the
information of the outer edge of the drug sheet;
an outermost layer sheet specifying step of
specifying a drug sheet piece present on an out-
ermost surface portion of the bundle of drug
sheets, as an outermost layer sheet, on the ba-
sis of the information of the outer edge of the
drug sheet; and
a first drug counting step of counting the number
of drugs in the outermost layer sheet.

18. A program for causing a computer to realize:

an image acquisition function of acquiring a plu-
rality of captured images obtained by imaging a
bundle of drug sheets bundled in a state where
at least some thereof overlap each other, and
acquiring the plurality of captured images includ-
ing at least some of respective drug sheets with
respect to all the drug sheets constituting the
bundle of drug sheets;
a drug classification specifying function of spec-
ifying a drug classification from at least one of
the plurality of captured images;
an outer edge information extraction function of
extracting information of an outer edge of each
of the drug sheets constituting the bundle of drug
sheets from the plurality of captured images;
a number-of-sheets counting function of count-
ing the number of drug sheets on the basis of
the information of the outer edge of the drug
sheet;
an outermost layer sheet specifying function of
specifying a drug sheet piece present on an out-
ermost surface portion of the bundle of drug
sheets, as an outermost layer sheet, on the ba-
sis of the information of the outer edge of the
drug sheet; and
a first drug counting function of counting the
number of drugs in the outermost layer sheet.

19. A program for causing a computer to execute the
drug inspection method according to claim 17.
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