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Description
FIELD

[0001] Anembodimentof the presentinvention relates
to delivery processing apparatuses and methods for rec-
ognizing information provided on a delivery target item
(i.e., an item to be delivered).

BACKGROUND

[0002] Conventionally known apparatuses read infor-
mation that is provided on a delivery target item through
OCR processing from an image obtained by shooting an
image of the delivery target item.

[0003] If the information cannot be read through OCR
processing, the apparatus transfers the image to an ex-
ternal apparatus, and the external apparatus performs
the OCR processing more precisely on the image. The
apparatus thereby improves the accuracy of character
recognition.

[0004] With the conventional technique, the external
apparatus itself and an interface for communicating with
the external apparatus need to be provided in order to
meet the needs of users who want to perform the afore-
mentioned processing in stages, which leads to an in-
crease in the size of the apparatus in some cases.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

FIG. 1is a schematic diagram of a delivery process-
ing system 1;

FIG. 2is adiagram showing an exemplary functional
configuration of the delivery processing system 1;
FIG. 3 is a diagram for illustrating a functional con-
figuration of an address recognition unit 26;

FIG. 4 is a flowchart showing a flow of recognition
processing executed by an address recognition con-
trol unit 27;

FIG. 5is a diagram showing exemplary count values
of respective kinds of processing stored in an ad-
dress recognition storage unit 29;

FIG. 6is a diagram showing criteria for determination
at the time when a first predetermined time has
elapsed;

FIG. 7 is a diagram showing a relationship between
an elapsed time and a degree of progress in recog-
nition processing;

FIG. 8 shows an exemplary image IM1 displayed on
a display unit of an operation panel 5;

FIG. 9 shows another exemplary image displayed
on the display unit of the operation panel 5;

FIG. 10 shows an exemplary image that indicate set-
tings of threshold values and a processing time dis-
played on the display unit of the operation panel 5;
FIG. 11 is a flowchart showing a flow of recognition
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processing stop executed by the address recognition
control unit 27; and

FIG. 12is a diagram showing an exemplary relation-
ship between a lapse of time and priority.

DETAILED DESCRIPTION

[0006] A delivery processing apparatus according to
an embodiment has a recognition unit and a determina-
tion unit. The recognition unit executes recognition
processing for recognizing information that is provided
on a delivery target item based on an image obtained by
shooting an image of the delivery target item. The deter-
mination unit determines whether or not to extend the
recognition processing performed by the recognition unit,
based on adegree of progress of the recognition process-
ing that has been performed by the recognition unit in a
period from when the information recognition processing
was started by the recognition unit until a predetermined
time has elapsed, and an extension rate, which indicates
a ratio of the number of times that the recognition unit
has extended the recognition processing to the number
of times that the recognition unit has performed the rec-
ognition processing.

[0007] Hereinafter, the delivery processing apparatus
according to the embodiment, and a delivery processing
system 1 that includes a delivery processing program will
be described with reference to the drawings.

[0008] FIG. 1 is a schematic diagram of the delivery
processing system 1. The delivery processing system 1
is a system for sorting delivery target items (items to be
delivered) P, which may include parcels, postcards, en-
velopes, and the like, into portions that correspond to
respective delivery destinations. In the delivery process-
ing system 1, an image of each delivery target item P,
which is conveyed by a conveyance mechanism 12 in-
cluding a belt conveyer, a holding belt, or the like, is cap-
tured by an image capturing unit 14, for example. In the
delivery processing system 1, address information that
is provided on each delivery target item P is recognized
from the image captured by the image capturing unit 14,
and the delivery target item P is sorted out based on the
recognized address information. The address informa-
tion is information that indicates an address of the deliv-
ery destination of the delivery target item P. The address
information may include a name or the like.

[0009] The delivery processing system 1 includes a
sorting machine body 2 and a video coding system (here-
inafter referred to as a"VCS") 100. A delivery processing
apparatus 20 and the VCS 100 are connected to each
other by a network NW, such as a WAN (Wide Area Net-
work) or a LAN (Local Area Network).

[0010] The sorting machine body 2 includes, for exam-
ple, an operation panel 5, a supply unit 10, the convey-
ance mechanism 12, the image capturing unit 14, a bar-
code reader (hereinafter referred to as a "BCR") 16, a
barcode writer (hereinafter referred to as a "BCW") 18,
a sorting unit 19, and the delivery processing apparatus
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20.

[0011] Theoperation panel5includes an operation unit
(not shown) and a display unit (not shown). The operation
unit is a device by which a user can input information.
The operation unit includes an input device such as a
keyboard, a mouse, a touch panel, or a microphone. The
display unit is a display device such as an LCD (Liquid
Crystal Display) or an organic EL (Electroluminescence)
display device, for example. The display unit displays the
operation status of the delivery processing system 1 or
the like.

[0012] The supply unit 10 is provided on the upstream
side of the conveyance mechanism 12. The delivery tar-
get items P to be conveyed to the conveyance mecha-
nism 12 are set in the supply unit 10. The delivery target
items P are set in a stacked state, for example, in the
supply unit 10. The supply unit 10 includes a separation
roller (not shown). The separation roller is in contact with
the lower end of the set delivery target items P. As a
result of the separation roller rotating in this state, the
delivery target items P that are set in the supply unit 10
are taken out from the supply unit 10 and conveyed to
the conveyance mechanism 12.

[0013] The conveyance mechanism 12 conveys the
delivery target items P supplied from the supply unit 10
toward the sorting unit 19. The conveyance mechanism
12 includes, for example, a conveyance belt, a drive pul-
ley, and a drive motor. The drive pulley is rotated by the
driving force that is output by being driven by the drive
motor. The conveyance belt is operated by the rotational
force of the drive pulley to convey the delivery targetitems
P.

[0014] Theimage capturing unit 14 captures animage
of each delivery targetitem P that has arrived atan image
capturing position, and outputs the captured image to the
delivery processing apparatus 20. The image capturing
unit 14 has an illumination, and a scanner of a line scan-
ning type with which an image of each moving delivery
target item P can be shot with a high resolution, for ex-
ample. The illumination emits light to each delivery target
item P conveyed by the conveyance mechanism 12. By
arranging a plurality of image capturing units 14 at posi-
tions at which an image of each delivery target item P
can be shot from different angles, for example, the plu-
rality of image capturing units 14 can capture images of
respective surfaces of each delivery target item P. Note
that the image capturing unit 14 may include a camera
capable of simultaneously shooting an image of a pre-
determined plane area, or may include a video camera,
for example.

[0015] The BCR 16 reads an ID barcode that includes
identification information provided on each delivery tar-
getitem P and an address barcode that includes the ad-
dress information about the delivery target item P, and
also recognizes the identification information and the ad-
dress information by decoding the read information. The
BCR 16 outputs the recognized information to the deliv-
ery processing apparatus 20.
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[0016] The BCW 18 prints the ID barcode or the ad-
dress barcode on the delivery target item P based on an
instruction from the delivery processing apparatus 20.
For example, the BCW 18 prints, on a delivery targetitem
P whose address information has been recognized by
the delivery processing apparatus 20, the address bar-
code obtained by encoding the address information that
is the recognition result. The BCW 18 also prints the ID
barcode obtained by encoding the identification informa-
tion on a delivery target item P for which address recog-
nition was not completed. The delivery processing appa-
ratus 20 holds a correspondence relationship between a
result of later-described video coding and the identifica-
tion information.

[0017] The sorting unit 19 is provided on the down-
stream side of the conveyance mechanism 12. The sort-
ing unit 19 includes, for example, a plurality of sorting
pockets (not shown) that are demarcated in a plurality of
steps and a plurality of lines, an extension pocket, and a
VCS pocket (not shown). The sorting unit 19 conveys
and accumulates each delivery targetitem P into a sorting
pocket that corresponds to an instructed sorting destina-
tion based on an instruction from the delivery processing
apparatus 20. Delivery target items P on which later-de-
scribed extended OCR processing has been performed
are accumulated in the extension pocket. Delivery target
items P on which video coding has been performed are
accumulated in the VCS pocket. The extension pocket
and the VCS pocket may be integrated into one pocket.
The delivery target items P accumulated in the extension
pocket or the VCS pocket are returned to the supply unit
10. Regarding each delivery target items P that has been
returned to the supply unit 10, the sorting pocket that is
to be the conveyance destination thereof is determined
based on the ID barcode printed by the aforementioned
BCW 18.

[0018] The VCS 100 is a system that displays the im-
age of the delivery target item P whose address informa-
tion cannot be recognized by the delivery processing ap-
paratus 20 on a display unit, and assists address infor-
mation recognition by means of a visual check of a hu-
man. The VCS 100 includes an image storage/distribu-
tion unit 110, and video coding desks (hereinafter re-
ferred to as "VCDs") 120-1 to 120-M. These VCDs will
be hereinafter referred to simply as VCDs 120 in the case
of not specially distinguishing the VCD 120-1 to VCD
120-M from one another. The sorting machine body 2
and each VCD 120 are connected to the image stor-
age/distribution unit 110. The image storage/distribution
unit 110 receives information for video coding (coding
data) that includes the image of each delivery target item
P which is output from the delivery processing apparatus
20. The image of the delivery target item P that is output
from the delivery processing apparatus 20 is output to
the VCS 100 if the address information thereof cannot
be recognized by the delivery processing apparatus 20.
The image storage/distribution unit 110 monitors the op-
erating status ofthe VCDs 120, and distributes the coding
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data to the VCD 120 in accordance with the operation
status of the VCDs 120. Note that the coding data in-
cludes the image of the delivery target item P and a result
of the address information recognition performed by the
delivery processing apparatus 20.

[0019] FIG.2is adiagram showing an exemplary func-
tional configuration of the delivery processing system 1.
The VCDs 120 will be described first. Each VCD 120
includes a CPU (Central Processing Unit) 122, a nonvol-
atile memory 124, a RAM (Random Access Memory)
126,a ROM (Read Only Memory) 128, a display unit 130,
and a VCD input unit 132. The VCD 120 causes the dis-
play unit 130 to display images of the delivery targetitems
P whose address information cannot be recognized by
the delivery processing apparatus 20, and prompts the
user to input the address information (character informa-
tion).

[0020] The CPU 122 controls each part to perform var-
ious kinds of processing based on control programs and
information that are stored in the nonvolatile memory 124
or the ROM 128. Control data and various kinds of data
are stored in the nonvolatile memory 124 in accordance
with the purpose of using the VCD 120. The nonvolatile
memory 124 stores the coding data that is output from
the image storage/distribution unit 110, for example. The
nonvolatile memory 124 stores input information that is
input to the VCD input unit 132 by an operator, for exam-
ple.

[0021] The RAM 126 temporarily stores data proc-
essed by the CPU 122. Control programs and control
data are stored in advance in the ROM 128. The display
unit 130 displays the coding data that is output from the
image storage/distribution unit 110, forexample. The dis-
play unit 130 may also display the address information
recognized by the delivery processing apparatus 20, for
example. The VCD input unit 132 is a device with which
the user inputs the character information that is the ad-
dress information included in the image displayed on the
display unit 130. The information that is input by the VCD
input unit 132 is transmitted to the delivery processing
apparatus 20 via the image storage/distribution unit 110.
[0022] The delivery processing apparatus 20 will be
described below. The delivery processing apparatus 20
includes a communication unit 22, a control unit 24, an
address recognition unit 26, and a dictionary storage unit
30. The dictionary storage unit 30 is achieved by a ROM
(Read Only Memory), a HDD, a flash memory, or the like.
A dictionary for recognizing characters and an address
database are stored in the dictionary storage unit 30. The
delivery processing apparatus 20 is connected to the net-
work NW via the communication unit 22.

[0023] The control unit 24 performs various kinds of
control for each part of the delivery processing apparatus
20. The control unit 24 sorts each delivery target item P
by controlling the sorting unit 19 based on a result of
recognition of the image by the address recognition unit
26, or information acquired from the image storage/dis-
tribution unit 110, for example. The control unit 24 con-
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trols the BCR 18 to cause the BCR 18 to read the ID
barcode and the address barcode that are printed on the
delivery targetitem P, and cause the BCR 18 to recognize
the identification information and the address informa-
tion. The control unit 24 controls the BCW 16 and causes
the BCW 16 to print the ID barcode or the address bar-
code on the delivery target item P in accordance with the
result of recognition of the image recognized by the ad-
dress recognition unit 26, for example.

[0024] FIG. 3 is a diagram for illustrating a functional
configuration of the address recognition unit 26. The ad-
dress recognition unit 26 includes an address recognition
control unit 27, OCR units 28-1 to 28-N, and an address
recognition storage unit29. Hereinafter, those OCR units
will be referred to simply as the OCR units 28 when not
specially distinguishing the OCR units 28-1 to 28-N from
one another. The upper limit number of OCR units 28 is
determined in advance. The address recognition control
unit 27 and the OCR units 28 are achieved by CPU cores
of a multi-core processor, which has a plurality of cores
in a single package, for example. Note that the present
invention is not limited thereto, and the address recog-
nition control unit 27 and the OCR units 28 may be
achieved by processors of a multi-processor device, or
may be achieved by switching the role of a single CPU
or the like in a time division manner.

[0025] The address recognition control unit 27 moni-
tors the processing status of the OCR units 28 and inte-
grally controls the OCR units 28. The address recognition
control unit 27 acquires a recognition processing result
that is output from each OCR unit 28, and extends the
recognition processing performed by the OCR unit 28 or
stops the recognition processing based on the acquired
recognition processing result. For example, the address
recognition control unit 27 determines whether or not to
extend the recognition processing performed by the OCR
unit 28 based on a degree of progress of the recognition
processing performed by the OCR unit 28 in a period
from when the recognition processing was started by the
OCR unit 28 until a predetermined time has elapsed, and
an extension rate, which indicates a ratio of the number
of times that the OCR unit 28 has extended the recogni-
tion processing. That is to say, the address recognition
control unit 27 is a determination unit.

[0026] The OCR unit 28 performs processing for rec-
ognizing information provided on the delivery targetitem
based on an image obtained by capturing the image of
the delivery target item. The OCR unit 28 extracts an
area in which the address information is written (herein-
after, an "address area") from the image of the delivery
target item P captured by the image capturing unit 14,
and performs processing for recognizing the address in-
formation included in the address area with references
to the information stored in the dictionary storage unit
30,, for example. The OCR unit 28 outputs a result of the
processing for recognizing the address information to the
address recognition control unit 27. The OCR unit 28 may
also sequentially outputinformation indicating the degree



7 EP 3 065 081 B9 8

of progress of the recognition processing to the address
recognition control unit 27. Note that the OCR unit 28
may output the result of the recognition processing and
the degree of progress of the recognition processing to
the address recognition control unit 27 in response to an
instruction from the address recognition control unit 27.
[0027] If the recognition processing reaches a prede-
termined degree of progress (first reference value) in a
period from when the recognition processing was started
until a first predetermined time has elapsed, the OCR
unit 28 is controlled by the address recognition control
unit 27 so as to end the recognition processing at this
time point. The recognition processing within the first pre-
determined time will be referred to as normal OCR
processing. The first predetermined time refers to a time
with which each delivery target item P can be conveyed
to the sorting pocket in time if the recognition processing
is completed within the first predetermined time after the
recognition processing is started. Accordingly, if the rec-
ognition processing is completed within the first prede-
termined time after the recognition processing is started,
the delivery targetitem P is conveyed to the sorting pock-
et. On the other hand, if the recognition processing is
completed afterthefirst predetermined time elapsed after
the recognition processing was started, the delivery tar-
get item P is conveyed not to the sorting pocket but to
the extension pocket, and is again returned to the supply
unit 10. Accordingly, if the recognition processing is com-
pleted with the normal OCR processing, the time and
effort of again performing the processing on the delivery
target item P are saved, and quick processing is
achieved.

[0028] If the recognition processing does not reach the
predetermined degree of progress but reaches a degree
of progress (second reference value) that is lower than
the predetermined degree of progress within the first pre-
determined time, the OCR unit 28 is controlled by the
address recognition control unit 27 so as to extend the
recognition processing to perform the recognition
processing. This extended recognition processing will be
referred to as extended OCR processing.

[0029] If the recognition processing does not proceed
up to the second reference value within the first prede-
termined time, or in the case where, as a result of per-
forming the extended OCR processing, the extended
OCR processing does notreach a predetermined degree
of progress, which may be the same as, or different from,
the criterion at the time when the first predetermined time
elapsed, within the second predetermined time, the ad-
dress recognition control unit 27 causes the OCR unit 28
to stop the recognition processing, and transmits the im-
age to the VCS 100 to cause the VCS 100 to execute
video coding. As a result, an address that cannot be rec-
ognized by computer processing can be recognized by
a visual check of a human, and an ultimate recognition
rate can be improved.

[0030] The second predetermined time is set to a time
such that the degree of recognition does not significantly
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increase even if the recognition processing is continued
for the second predetermined time or longer. If the rec-
ognition processing is completed by the extended OCR
processing, the delivery target item P is conveyed not to
the sorting pocket but to the extension pocket and re-
turned to the supply unit 10, and thereafter, the delivery
target item P is conveyed to the sorting pocket without
the video coding being performed therefor. Accordingly,
by performing the extended OCR processing, it is possi-
ble to reduce the frequency of the video coding and re-
duce the manpower necessary for the video coding.
[0031] The address recognition storage unit 29 is set
in a specific area in a storage device such as a RAM, for
example. A count value for each type of processing ex-
ecuted by the address recognition control unit 27 is stored
in the address recognition storage unit 29. Count values
of the total number of times of processing, the number
of times of the extended OCR processing, the number
of times of VCS, or the like, which will be described later,
are stored in the address recognition storage unit 29.
[0032] FIG. 4 is a flowchart showing a flow of the rec-
ognition processing executed by the address recognition
control unit 27. The processing of this flowchart is exe-
cuted foreach OCR unit 28, and is started by the address
recognition control unit 27 giving the OCR unit 28 an in-
struction to execute the recognition processing.

[0033] Initially, the address recognition control unit 27
waits until the first predetermined time elapses after the
OCR unit 28 starts the processing for recognizing the
address information included in the image of the delivery
target item P (step S100). If the first predetermined time
has elapsed, the address recognition control unit 27 in-
crements the total number of times of processing by 1
(step S102).

[0034] Next, the address recognition control unit 27 ac-
quires a recognition processing result at this time point
from the OCR unit 28 (step S104). The recognition
processing result acquired by the address recognition
control unit 27 may include a degree of difficulty, which
indicates the difficulty in address recognition, or the like.
The degree of difficulty may be calculated by dividing the
degree of achievement of the recognition processing by
the time from when the recognition of the delivery target
item P was started by the OCR unit 28 until the first pre-
determined time has elapsed, or may be calculated
based on information regarding noise of the image, in-
formation such as the number of written characters, or
the like. The degree of difficulty may also be calculated
using any known method. The address recognition con-
trol unit 27 may acquire the information regarding noise
of the image or information such as the number of written
characters.

[0035] Next, the address recognition control unit 27
calculates a score of the recognition processing from the
recognition processing result acquired from the OCR unit
28 in step S104 (step S106). The address recognition
control unit 27 calculates the score from an average, a
weighted average, a largest value, a smallest value, or
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the like of a probability of the recognition result for each
character that is included in the recognition processing
result acquired in the processing in step S104. Note that
since various methods for calculating the score are
known, detailed descriptions thereof will be omitted.
[0036] Next,the addressrecognition control unit27 de-
termines whether or not the score calculated in step S106
is larger than or equal to a threshold value Th1 (step
S108). If the score calculated in step S106 is larger than
or equal to the threshold value Th1 (i.e., if the degree of
progress is larger than or equal to the first reference val-
ue), the address recognition control unit 27 determines
that the address information recognition processing has
been completed. If the score is smaller than the threshold
value Th1, the address recognition control unit 27 deter-
mines that the address information recognition process-
ing has not been completed.

[0037] If the score calculated in step S106 is larger
than or equal to the threshold value Th1, the address
recognition control unit 27 stops the recognition process-
ing and outputs the address information, which is the
recognition result, to the control unit 24 (step S110). On
the other hand, if the score calculated in step S106 is
smaller than the threshold value Th1, the address rec-
ognition control unit 27 determines whether or not the
score calculated in step S106 is larger than or equal to
a threshold value Th2 (step S112).

[0038] If the score calculated in step S106 is smaller
than the threshold value Th2, the address recognition
control unit 27 stops the recognition processing, trans-
mits the image of the delivery target item P to the VCS
100 to cause the VCS 100 to perform the video coding
(step S114), and increments the number of times of VCS
stored in the address recognition storage unit 29 by 1
(step S116).

[0039] If the score calculated in step S106 is larger
than or equal to the threshold value Th2 (i.e., if the degree
of progressis larger than or equalto the second reference
value), the address recognition control unit 27 calculates
a rate of the number of times of the extended OCR
processing executed (an extension rate of the extended
OCR processing) (step S118). The extension rate o is
calculated by Equation (1), for example. In the equation,
A denotes the total number of times of the processing,
and E denotes the number of times of the extended OCR
processing. 1 is added to the numerator because the
equation is for predicting a result in the case of executing
the extended OCR processing at this time.

a=(1+E)/A ...(1)

[0040] In place of the aforementioned Equation (1), the
address recognition control unit 27 may obtain the ex-
tension rate o by simply dividing the number of times of
the extended OCR processing by the total number of
times of processing, as indicated by Equation (2), for ex-
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ample.

a=FE/A ...(2)

[0041] Inplace of the aforementioned Equation (1), the
address recognition control unit 27 may obtain the ex-
tension rate o by dividing the number of times of the ex-
tended OCR processing by a value obtained by subtract-
ing the number of times of the VCS from the total number
of times of processing, as indicated by Equation (3), for
example. In the equation, VCS denotes the number of
times of the VCS.

oa=E/(A-VCS) ...(3)

[0042] Next, the address recognition control unit27 de-
termines whether or not the ratio of the number of times
of the extended OCR processing calculated in step S118
is smaller than a set value (step S120). If the ratio of the
number of times of the extended OCR processing calcu-
lated in step S118is larger than or equal to the set value,
the address recognition control unit 27 stops the recog-
nition processing, transmits the image of the delivery tar-
get item P to the VCS 100 to cause the VCS 100 to per-
form the video coding (step S114), and increments the
number of times of the VCS stored in the address rec-
ognition storage unit 29 by 1 (step S116).

[0043] If the rate of the extended OCR processing cal-
culated in step S118 is smaller than the set value, the
address recognition control unit 27 increments the
number of times of the extended OCR processing by 1
(step S122). Next, the address recognition control unit
27 waits until a second predetermined time further elaps-
es (step S124). If the second predetermined time has
elapsed, the address recognition control unit 27 acquires
a recognition processing result from the OCR unit 28
(step S126). Next, the address recognition control unit
27 calculates the score of the recognition processing
from the recognition processing result acquired from the
OCR unit 28 (step S128).

[0044] Next, the address recognition control unit27 de-
termines whether or not the score calculated in step S128
is larger than or equal to a threshold value Th3 (step
S130). If the score calculated in step S128 is larger than
or equal to the threshold value Th3 (i.e., if the degree of
progress is larger than or equal to a third reference value),
the address recognition control unit 27 stops the recog-
nition processing and outputs the address information,
which is a recognition result, to the control unit 24 (step
S110). On the other hand, if the score calculated in step
S128is smallerthanthe threshold value Th3, the address
recognition control unit 27 stops the recognition process-
ing, transmits the image of the delivery target item P to
the VCS 100 to cause the VCS 100 to perform the video
coding (step S114), and increments the number of times
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of the VCS stored in the address recognition storage unit
29by 1 (step S116). Thus, the processing in this flowchart
ends.

[0045] FIG. 5 is a diagram showing exemplary count
values of the respective kinds of processing stored in the
address recognition storage unit 29. The total number of
times of processing, the number of times of the extended
OCR processing, and the number of times that the image
of the delivery target item P has been transmitted to the
VCS 100 are stored in the address recognition storage
unit 29.

[0046] FIG. 6 is a diagram showing criteria for deter-
mination at the time when the first predetermined time
has elapsed. The threshold value Th1 is set to a higher
value than the threshold value Th2 (or lower in the case
where a lower score value indicates a higher degree of
progress). If the score of the recognition processing at
the time when the first predetermined time has elapsed
is larger than or equal to the threshold value Th1, the
address recognition control unit 27 determines that the
recognition processing has been completed. On the other
hand, if the score of the recognition processing at the
time when the first predetermined time has elapsed is
smaller than the threshold value Th1 and larger than or
equal to the threshold value Th2, the address recognition
control unit 27 causes the OCR unit 28 to execute the
extended OCR processing. If the degree of achievement
of the recognition processing at the time when the first
predetermined time has elapsed is smaller than the
threshold value Th2, the address recognition control unit
27 causes the OCR unit 28 to stop the recognition
processing and causes the VCS 100 to perform the video
coding.

[0047] FIG. 7 is a diagram showing a relationship be-
tween an elapsed time and a degree of progress in rec-
ognition processing. In the diagram, the vertical axis in-
dicates the score calculated from the result of the recog-
nition processing performed by the address recognition
control unit 27, and the horizontal axis indicates time.
Note that it is assumed in the following description that
the threshold value Th1 and the threshold value Th3 are
the same value.

[0048]

(1) A transition line X indicates transition in the case
where the score is larger than or equal to the thresh-
old value Th1 at the time point when the first prede-
termined time has elapsed. In this case, the address
recognition control unit 27 determines that the ad-
dress information recognition processing has been
completed, gives the OCR unit 28 an instruction to
stop the recognition processing, and outputs the ad-
dress information, which is the recognition process-
ing result, to the control unit 24.

(2) A transition line Y indicates transition in the case
where the score is smaller than the threshold value
Th2 at the time point when the first predetermined
time has elapsed. In this case, the address recogni-
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tion control unit 27 gives the OCR unit 28 an instruc-
tion to stop the recognition processing without exe-
cuting the extended OCR processing, and causes
the VCS 100 to perform the video coding. As aresult,
the address information is defined by the video cod-
ing.

(3) Transition lines Z1 and Z2 indicate transition in
the case where the degree of progress is larger than
or equal to the threshold value Th2 and smaller than
the threshold value Th1 at the time point when the
first predetermined time has elapsed. In this case,
the address recognition control unit 27 extends the
recognition processing until the second predeter-
mined time has elapsed. If the score at the time point
when the second predetermined time has elapsed
is smaller than the threshold value Th3 as indicated
by the transition line Z1, the address recognition con-
trol unit 27 gives the OCR unit 28 an instruction to
stop the recognition processing, and causes the VCS
100 to perform the video coding. As a result, the ad-
dress information is defined by the video coding.
(4) If the degree of progress is larger than or equal
to the threshold value Th3 at the time point when the
second predetermined time has elapsed as indicat-
ed by the transition line Z2, the address recognition
control unit 27 gives the OCR unit 28 an instruction
to stop the recognition processing, and outputs the
address information, which is the recognition
processing result, to the control unit 24.

[0049] With the above-described processingin FIG. 4,
for example, if there is the need of the user for suppress-
ing the rate of the number of times of the extended OCR
processing so as to be smaller than the set value, this
need can be met. In addition, regarding a delivery target
item P for which the recognition processing can be com-
pleted if time is taken therefor, by causing the OCR unit
28 provided in the delivery processing apparatus 20 to
extend the recognition processing, the recognition
processing can be completed without asking an external
apparatus for processing. As a result, the size of the de-
livery processing apparatus 20 (or the delivery process-
ing system 1) can be reduced. That is to say, the size of
the delivery processing apparatus 20 can be reduced
while meeting the need of the user.

[0050] Note thatin the processing in this flowchart, the
address recognition control unit 27 waits until the first
predetermined time elapses after the OCR unit 28 starts
the processing for recognizing the address information
provided on the image of the delivery target item P. How-
ever, if the OCR unit 28 completes the processing for
recognizing the address information provided on the de-
livery target item P before the first predetermined time
elapses, the OCR unit 28 may end the recognition
processing and output information indicating that the rec-
ognition processing has ended to the address recognition
control unit 27.

[0051] The processing in this flowchart has been de-
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scribed as processing executed by the address recogni-
tion control unit 27. However, the processing excluding
the processing for incrementing the number of times of
execution of the respective types of processing by 1 in
steps S102, S116, and S122, for example, may be exe-
cuted by the OCR unit 28, and the OCR unit 28 may notify
the address recognition control unit 27 of an execution
result including the degree of progress of the recognition
processing, for example.

[0052] The normal OCR processing rate, the extended
OCR processing rate, and the VCS processing rate are
displayed on the display unit of the operation panel 5, for
example. FIG. 8 is an exemplary image IM1 displayed
on the display unit of the operation panel 5. The address
recognition control unit 27 causes the display unit to dis-
play the normal OCR processing rate, the extended OCR
processing rate (extension rate), or the VCS processing
rate in real time, for example. In this embodiment, the
normal OCR processing rate is obtained by dividing, by
the total number of times of processing, a value obtained
by subtracting the number of times of the extended OCR
processing and the number of times of the VCS process-
ing from the total number of times of processing. The
VCS processing rate is a value obtained by dividing the
number of times of the VCS processing by the total
number of times of processing. The user can thereby
accurately find the status of the processing performed
for the delivery target item P by the delivery processing
apparatus 20.

[0053] The address recognition control unit 27 may
change the set values for executing the respective types
of processing based on the input information that is input
via the input unit ofthe operation panel 5. FIG. 9is another
exemplary image displayed on the display unit of the op-
eration panel 5. In an image IM2, A1 denotes a set upper
limit ratio. The user can change the upper limit or lower
limit rate of the normal OCR processing by operating a
button B1, for example. The user can increase and de-
crease the set value by operating a button B4 or a button
B5, for example. The user can change the upper limit
ratio of the extended OCR processing by operating a
button B2. The user can change the upper limit ratio of
the VCS processing by operating a button B3.

[0054] The address recognition control unit 27 may
change the threshold value (any or all of Th1, Th2, and
Th3) for determining whether or not to execute the ex-
tended OCR processing or the processing for transmit-
ting the image to the VCS 100, based on the input infor-
mation that is input via the input unit of the operation
panel 5. The address recognition control unit 27 may
change the processing time (first predetermined time) for
executing the normal OCR processing or the processing
time (second predetermined time) for executing the ex-
tended OCR processing, based on the input information
that is input via the input unit of the operation panel 5.
FIG. 10 is an exemplary image indicating settings of the
threshold values and the processing time that are dis-
played on the display unit of the operation panel 5. In an
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image IM3, A2 denotes the set threshold value Th1. The
user can increase and decrease the set value of the
threshold value Th1 by operating a button B6 or a button
B7, for example. The method for changing the threshold
value Th2, the time for executing the normal OCR
processing, and the time for executing the extended OCR
processing is the same as the method for changing the
threshold value Th1.

[0055] When the user executes operational input for
changing any of the set values on the input unit, a pre-
dicted processing rate of each type of processing in the
case of changing the selected set value may be dis-
played, as shown in the image IM4. In this case, the ad-
dress recognition control unit 27 performs a simulation
using data that is acquired in advance (e.g., images of
past delivery target items P) and calculates the predicted
processing rate at which each type of processing is ex-
ecuted.

[0056] Note that, if a request for processing for recog-
nizing a new delivery target item P is made in a state
where all OCR units 28 are operating in parallel with the
processing illustrated in the flowchart in FIG. 4, the ad-
dress recognition control unit 27 may perform control for
stopping a single recognition process and starting the
processing for recognizing the new delivery target item
P. FIG. 11 is a flowchart illustrating a flow of recognition
processing stop that is executed by the address recog-
nition control unit 27.

[0057] Initially, the address recognition control unit 27
acquires recognition processing status from the OCR
units 28, and calculates the number of OCR units 28 that
are executing the recognition processing from the ac-
quired recognition processing status (step S200). Next,
the address recognition unit 26 determines whether or
not the number of OCR units 28 that are executing the
recognition processing is equal to the upper limit number
of OCR units 28 (step S202). If the number of OCR units
28 that are executing the recognition processing is not
equal to the upper limit number (i.e., the number of OCR
units 28 that are executing the recognition processing is
smaller than the upper limit number), the processing of
this flowchart ends. If the number of OCR units 28 that
are executing the recognition processing is equal to the
upper limit number, the address recognition control unit
27 performs processing for selecting the OCR units 28
having a low priority (steps S204 to S218).

[0058] Initially, the address recognition control unit 27
sets 1 to a variable i (step S204). i is a variable indicating
the number of OCR units 28 that are executing the rec-
ognition processing. Here, it is assumed that each OCR
unit 28 is assigned an ID number, whichis a serial number
starting from 1. Next, the address recognition control unit
27 acquires information regarding an i-th OCR unit 28
(step S206). Next, the address recognition control unit
27 calculates the priority of the i-th OCR unit 28 (step
S208). The information regarding the i-th OCR unit 28
acquired by the address recognition control unit 27 is the
same as the information acquired in the aforementioned



15 EP 3 065 081 B9 16

step S104. The address recognition control unit 27 cal-
culates the priority from an average, a weighted average,
a largest value, a smallest value, or the like of the prob-
ability of a result of recognition of characters included in
the information regarding the i-th OCR unit 28 acquired
in step S206.

[0059] Next, the addressrecognition control unit 27 de-
termines whether or not the priority of all OCR units 28
has been calculated (step S210). If the priority of all OCR
units 28 has not been calculated, the address recognition
control unit 27 increments the variable i by 1 (step S212)
and returns to the processing in step S206.

[0060] If the priority of all OCR units 28 has been cal-
culated, the address recognition control unit 27 selects
the OCR unit 28 having a lowest priority (step S214). The
address recognition control unit 27 acquires address in-
formation recognized by the selected OCR unit 28, out-
puts the acquired address information to the control unit
24 (step S216), and gives the selected OCR unit 28 an
instruction to stop the recognition processing (step
S218). Thus, the processing in this flowchart ends.
[0061] With the above-described processing in FIG.
11, if a request for processing for recognizing a new de-
livery target item P is made when all OCR units 28 are
operating, the address recognition control unit 27 calcu-
lates the priority of each OCR unit 28 and causes an OCR
unit 28 whose calculated priority is low to stop the rec-
ognition processing. As a result, it is possible to suppress
the number of operating OCR units 28 so as not to exceed
the upper limit number, and recognize the address infor-
mation provided on the delivery target item P.

[0062] Note that if the recognition processing is
stopped, aresult of the recognition processing at the time
point when the recognition processing is stopped is
stored in the address recognition storage unit 29. In this
case, the result of the recognition processing is stored in
the address recognition storage unit 29 in association
with ID information that corresponds to the ID barcode
provided on the delivery target item P by the BCW 18,
for example. If the delivery target item P is resupplied to
the supply unit 10, the OCR unit 28 references the rec-
ognition processing result at the time point when the
processing for recognizing the delivery target item P is
stopped, the result being stored in the address recogni-
tion storage unit 29, and executes the recognition
processing. If the recognition processing of the OCR unit
28 is stopped in the processing in step S218, the number
of times that the normal OCR processing has been exe-
cuted or the number of times that the extended OCR
processing has been executedis incremented by 1 based
on the time from the time when the recognition processing
was started until stopped (FIG. 4; step S102 and step
S122).

[0063] Inthe processingin step S208, the address rec-
ognition control unit 27 may determine the priority based
on the elapsed time of the recognition processing of the
OCR unit 28. It is thereby possible to reduce a load of
the processing for calculating the priority. FIG. 12 is a
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diagram showing an exemplary relationship between a
lapse of time and the priority. For example, the priority is
stored in the address recognition storage unit 29 in as-
sociation with an elapsed time of the recognition process-
ing, and the address recognition control unit 27 may de-
termine the priority based on the elapsed time of the rec-
ognition processing and the information stored in the ad-
dress recognition storage unit 29. The OCR unit 28 per-
forms different processing at each time in some cases.
For this reason, as shown in FIG. 12, the priority changes
linearly or non-linearly with the elapsed time of execution
of the recognition processing by the OCR unit 28.
[0064] According tothe above-described embodiment,
the need of the user can be met while reducing the size
of the apparatus by providing the recognition unit
(28-1,...,28-N) for performing processing for recognizing
information provided on a delivery target item based on
an image obtained by image-capturing performed by the
image capturing unit (14) for capturing the image of the
delivery target item, and the determination unit (27) for
determining whether or not to extend the recognition
processing performed by the recognition unit based on
the degree of progress of the recognition processing that
has been performed by the recognition unit in a period
from when the information recognition processing was
started by the recognition unit until the predetermined
time has elapsed, and on the extension rate thatindicates
the ratio of the number of times that the recognition unit
has extended the recognition processing.

[0065] This embodiment can also be expressed as fol-
lows.
[0066] A delivery processing apparatus including:

a recognition unit for performing recognition
processing for recognizing information provided on
adelivery targetitem by performing OCR processing
on animage obtained by image-capturing performed
by an image capturing unit for capturing an image of
the delivery target item; and

a determination unit for determining that the recog-
nition processing performed by the recognition unit
is extended if a degree of progress of the recognition
processing performed by the recognition unit is be-
tween a first reference value and a second reference
value in a period from when the recognition process-
ing was started by the recognition unit until a prede-
termined time has elapsed, and an extension rate
that indicates a ratio of the number of times that the
recognition unit has extended the recognition
processing is smaller than or equal to a set value.

[0067] Although an embodiment of the present inven-
tion has been described, this embodiment is proposed
as an example, and is not intended to limit the scope of
the invention. The scope of invention being defined by
the appended claims.
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Claims

A delivery processing apparatus (20) comprising:

a recognition unit (28-1, ..., 28-N)

for performing recognition processing for recog-
nizing information provided on a delivery target
item based on an image obtained by capturing
the image of the delivery target item; and

a determination unit (27) for determining wheth-
er or not to extend the recognition processing
performed by the recognition unit (28-1, ..., 28-
N) characterized in that the determining is
based on a degree of progress of the recognition
processing that has been performed by the rec-
ognition unit (28-1,...,28-N) in a period from
when the recognition processing was started by
the recognition unit (28-1, ..., 28-N) until a pre-
determined time has elapsed, and an extension
rate that indicates a ratio of the number of times
that the recognition unit (28-1,...,28-N) has ex-
tended the recognition processing to the number
of times that the recognition unit (28-1,...,28-N)
has performed the recognition processing.

The delivery processing apparatus (20) according to
claim 1,

wherein if the degree of progress is smaller than a
first reference value and is larger than or equal to a
second reference value that is lower than the first
reference value, and the extension rate is smaller
than a set value, the determination unit (27) extends
the recognition processing performed by the recog-
nition unit (28-1, ..., 28-N).

The delivery processing apparatus (20) according to
claim 1 or 2,

wherein if the degree of progress is smaller than a
second reference value that is lower than a first ref-
erence value, the determination unit (27) determines
to stop the recognition processing performed by the
recognition unit (28-1, ...,28-N) and transmit the im-
age to an external apparatus for assisting the rec-
ognition processing by means of a visual check of a
human.

The delivery processing apparatus (20) according to
any of claims 1 to 3, wherein ifthe degree of progress
is smaller than a first reference value and is larger
than or equal to a second reference value that is
lower than the first reference value, and the exten-
sion rate is larger than or equal to a set value, the
determination unit (27) determines to stop the rec-
ognition processing performed by the recognition
unit (28-1, ..., 28-N) and transmit the image to an
external apparatus for assisting the recognition
processing by means of a visual check of a human.
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5.

6.

10.

1.

The delivery processing apparatus (20) according to
any one of claims 1 to 4, further comprising:

a display unit (130) for displaying an image,
wherein the determination unit (27)

is configured to cause the display unit to display
the extension rate.

The delivery processing apparatus (20) according to
any one of claims 1 to 5, further comprising:

an inputunit for receiving a change of a setvalue
for the extension rate,

wherein the determination unit (27)is configured
to determine whether or not to extend the rec-
ognition processing performed by the recogni-
tion unit (26, 27) based on the set value of the
extension rate received with the input unit.

The delivery processing apparatus (20) according to
any one of claims 1 to 6,

wherein a plurality of the recognition units (28-1, ...,
28-N) are provided, and the determination unit (26,
28) is configured to monitor a recognition processing
status of the plurality of recognition units (28-1, ...,
28-N), and if a new recognition processing request
is made and the number of recognition units that are
performing the recognition processing is equal to an
upper limit number of recognition units (28-1, ..., 28-
N), the determination unit (26, 28) calculates a pri-
ority of each of the recognition units (28-1, ..., 28-N),
causes the recognition processing of a recognition
unit having a lowest priority to be stopped, and caus-
es new recognition processing to be started.

The delivery processing apparatus (20) according to
any one of claims 1to 7,

a storage unit which stores the number of times of
the recognition processing that has been performed
by the recognition unit (28-1, ..., 28- N) and the
number of times that the recognition unit (28-1, ...,
28-N) has extended the recognition processing.

The delivery processing apparatus (20) according to
any one of claims 1 to 8,

wherein the recognition unit (28-1, ..., 28-N) is con-
figured to output information indicating the degree
of progress of the recognition processing.

The delivery processing apparatus (20) according to
any of claims 1 to 9,

wherein the degree of progress is indicated by a
score of the recognition processing calculated using
a predetermined calculation method.

A method for recognizing information provided on a
delivery target item, comprising:
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executing recognition processing for recogniz-
ing the information provided on the delivery tar-
get item based on an image obtained by captur-
ing the image of the delivery target item; char-
acterized in that the method further comprises:
obtaining a degree of progress of the recognition
processingin a period from when the recognition
processing was started until a predetermined
time has elapsed;

obtaining an extension rate indicating a ratio of
the number of times that the recognition
processing has been extended to the number of
times that the recognition processing has been
executed;

determining whether or not to extend the recog-
nition processing based on the degree of
progress obtained and the extension rate ob-
tained; and

extending the recognition processing so as to
be longer than the predetermined time if itis de-
termined to extend the recognition processing.

12. The method for recognizing information provided on

a delivery target item according to claim 11,
wherein in the determining of whether or not to ex-
tend the recognition processing, it is determined to
extend the recognition processing if the degree of
progress is smaller than a first reference value and
is larger than or equal to a second reference value
that is lower than the first reference value, and the
extension rate is smaller than a set value.

Patentanspriiche

Verarbeitungsmaschine (20) fiir Lieferungen umfas-
send:

eine Erkennungseinheit (28-1, ..., 28-N) zur
Durchfilhrung einer Erkennungsverarbeitung
zum Erkennen von Information, die auf einem
Lieferzielgegenstand vorhanden ist, basierend
auf einem Bild, das durch Aufnahme des Bilds
des Lieferzielgegenstands erhalten wurde; und
eine Bestimmungseinheit (27) zum Bestimmen,
ob oder ob nicht die von der Erkennungseinheit
(28-1, ..., 28-N) durchgeflihrte Erkennungsver-
arbeitung fortzusetzen ist,

dadurch gekennzeichnet, dass

das Bestimmen auf einem Grad eines Fort-
schritts der Erkennungsverarbeitung, die von
der Erkennungseinheit (28-1, ..., 28-N) durch-
gefiihrt wurde, in einer Zeitdauer von, wenn die
Erkennungsverarbeitung durch die Erken-
nungseinheit (28-1, ..., 28-N) gestartet wurde,
bis eine vorbestimmte Zeit verstrichen ist, und
einer Fortsetzungsrate, die das Verhaltnis einer
Anzahl von Malen, die die Erkennungseinheit
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(28-1, ..., 28-N) die Erkennungsverarbeitung
fortgesetzt hat, zu einer Anzahl von Malen, die
die Erkennungseinheit (28-1, ..., 28-N) die Er-
kennungsverarbeitung durchgefiihrt hat, angibt,
angibt.

Verarbeitungsmaschine (20) fur Lieferungen nach
Anspruch 1, wobei,

wenn der Grad des Fortschritts kleiner ist als ein ers-
ter Referenzwert und grofer ist als oder gleich ist
wie ein zweiter Referenzwert, der niedriger ist als
der erste Referenzwert, und die Fortsetzungsrate
kleiner ist als ein festgesetzter Wert, die Bestim-
mungseinheit (27) die von der Erkennungseinheit
(28-1, ..., 28-N) durchgefiihrte Erkennungsverarbei-
tung fortsetzt.

Verarbeitungsmaschine (20) fur Lieferungen nach
Anspruch 1 oder 2, wobei,

wenn der Grad des Fortschritts kleiner ist als ein
zweiter Referenzwert, der niedriger ist als der erste
Referenzwert, die Bestimmungseinheit (27) be-
stimmt, die von der Erkennungseinheit (28-1, ..., 28-
N) durchgefiihrte Erkennungsverarbeitung anzuhal-
ten und

das Bild an eine externe Vorrichtung zu tbertragen,
um die Erkennungsverarbeitung mithilfe einer visu-
ellen Uberpriifung durch einen Menschen zu unter-
stitzen.

Verarbeitungsmaschine (20) fur Lieferungen nach
einem der Anspriiche 1 - 3, wobei,

wenn der Grad des Fortschritts kleinerist als ein ers-
ter Referenzwert

und grofRer ist als oder gleich wie ein zweiter Refe-
renzwert, der niedriger ist als der erste Referenz-
wert, und die Fortsetzungsrate gréRer ist als oder
gleich wie ein festgesetzter Wert, die Bestimmungs-
einheit (27) bestimmt, die von der Erkennungsein-
heit (28-1, ..., 28-N) durchgefiihrte Erkennungsver-
arbeitung anzuhalten und

das Bild an eine externe Vorrichtung zu tbertragen,
um die Erkennungsverarbeitung mithilfe einer visu-
ellen Uberpriifung durch einen Menschen zu unter-
stutzen.

Verarbeitungsmaschine (20) fur Lieferungen nach
einem der Anspriiche 1 - 4, weiter umfassend:

eine Anzeigeeinheit (130) zur Anzeige eines Bil-
des, wobei

die Bestimmungseinheit (27) eingerichtetist, die
Anzeigeeinheit zu veranlassen, die Fortset-
zungsrate anzuzeigen.

Verarbeitungsmaschine (20) fur Lieferungen nach
einem der Anspriiche 1 - 5, weiter umfassend:
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eine Eingabeeinheit zum Empfangen einer An-
derung eines festgesetzten Wertes fiir die Fort-
setzungsrate, wobei

die Bestimmungseinheit(27) eingerichtetist, um
zu bestimmen, ob oder ob nicht die von der Er-
kennungseinheit (26, 27) durchgefiihrte Erken-
nungsverarbeitung fortzusetzen ist, basierend
auf dem mit der Eingabeeinheit empfangenen
festgesetzten Wert fiir die Fortsetzungsrate.

Verarbeitungsmaschine (20) fiir Lieferungen nach
einem der Anspriiche 1 - 6, wobei

mehrere Erkennungseinheiten (28-1, ..., 28-N) vor-
handen sind, und

die Bestimmungseinheit (26, 28) eingerichtet ist, ei-
nen Status der Erkennungsverarbeitung der mehre-
ren Erkennungseinheiten (28-1, ..., 28-N) zu Uber-
wachen und,

wenn eine neue Erkennungsverarbeitungsanfrage
gestellt wird, und die Zahl der Erkennungsverarbei-
tung durchfiihrenden Erkennungseinheiten
(28-1, ..., 28-N) gleich einer oberen Grenzzahl von
Erkennungseinheiten (28-1, ..., 28-N) ist, die Be-
stimmungseinheit (26, 28) fir jede der Erkennungs-
einheiten (28-1, ..., 28-N) eine Prioritat berechnet,
und das Anhalten der Erkennungsverarbeitung einer
Erkennungseinheit mit der niedrigsten Prioritat ver-
anlasst, und das Starten neuer Erkennungsverarbei-
tung veranlasst.

Verarbeitungsmaschine (20) fir Lieferungen nach
einem der Anspriiche 1 -7,

eine Speichereinheit, die die Anzahl von Malen, die
die Erkennungseinheit (28-1, ..., 28-N) die Erken-
nungsverarbeitung durchgefiihrt hat, und die Anzahl
von Malen, die die Erkennungseinheit (28-1, ..., 28-
N)die Erkennungsverarbeitung fortgesetzt hat, spei-
chert.

Verarbeitungsmaschine (20) fir Lieferungen nach
einem der Anspriche 1 - 8, wobei

die Erkennungseinheit (28-1, ..., 28-N) eingerichtet
ist, Information auszugeben, die den Grad des Fort-
schritts der Erkennungsverarbeitung angibt.

Verarbeitungsmaschine (20) fir Lieferungen nach
einem der Anspriiche 1 - 9, wobei

der Grad des Fortschritts angegeben wird durch ei-
nen Wert fir die Erkennungsverarbeitung, der unter
Verwendung einer vorbestimmten Berechnungsme-
thode berechnet wird.

Verfahren zum Erkennen von Information, die auf
einem Lieferzielgegenstand vorhanden ist, umfas-
send:

Ausfiihren von Erkennungsverarbeitung zum Erken-
nen der Information, die auf dem Lieferzielgegen-
stand vorhanden ist, basierend auf einem Bild, das
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durch Aufnahme des Bilds des Lieferzielgegen-
stands erhalten wurde;

dadurch gekennzeichnet, dass das Verfahren wei-
ter umfasst:

Erhalten eines Grads des Fortschritts der Erken-
nungsverarbeitung in einer Zeitdauer von, wenn
die Erkennungsverarbeitung gestartet wurde,
bis eine vorbestimmte Zeit verstrichen ist;
Erhalten einer Fortsetzungsrate, die das Ver-
haltnis einer Anzahl von Malen, die die Erken-
nungsverarbeitung fortgesetzt wurde, zu einer
Anzahl von Malen, die die Erkennungsverarbei-
tung durchgefiihrt wurde, angibt;

Bestimmen, ob oder ob nicht die Erkennungs-
verarbeitung fortzusetzen ist, basierend auf
dem Grad des Fortschritts und der erhaltenen
Fortsetzungsrate; und

Fortsetzen der Erkennungsverarbeitung, so-
dass sie langer dauert als eine vorbestimmte
Zeit, wenn bestimmt wurde, dass die Erken-
nungsverarbeitung fortzusetzen ist.

12. Verfahren zum Erkennen von Information, die auf

einem Lieferzielgegenstand vorhanden ist, nach An-
spruch 11, wobei

beim Bestimmen, ob oder ob nicht die Erkennungs-
verarbeitung fortzusetzen ist, bestimmt wird, die Er-
kennungsverarbeitung fortzusetzen, wenn der Grad
des Fortschritts kleiner ist als ein erster Referenz-
wert und groRer ist als oder gleich wie ein zweiter
Referenzwert, der niedriger ist als der erste Refe-
renzwert, und die Fortsetzungsrate kleiner als ein
festgesetzter Wert ist.

Revendications

Appareil de traitementde livraison (20) comprenant :

une unité de reconnaissance (28-1, ..., 28-N)
pour effectuer un traitement de reconnaissance
pour reconnaitre des informations fournies sur
un article cible de livraison sur la base d'une
image obtenue par capture del'image de I'article
cible de livraison ; et

une unité de détermination (27) pour déterminer
s’il y a lieu ou non de prolonger le traitement de
reconnaissance effectué par l'unité de recon-
naissance (28-1, ..., 28-N)

caractérisé en ce que la détermination est ba-
sée sur un degré d’avancement du traitement
de reconnaissance qui a été effectué par 'unité
de reconnaissance (28-1, ..., 28-N) dans une
période allant du moment ou le traitement de
reconnaissance a été lancé par I'unité de recon-
naissance (28-1, ..., 28-N) jusqu’a ce qu'un
temps prédéterminé se soit écoulé, et un taux
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de prolongement qui indique un rapport entre le
nombre de fois que I'unité de reconnaissance
(28-1, ..., 28-N) a prolongé le traitement de re-
connaissance et le nombre de fois que l'unité
de reconnaissance (28-1, ..., 28-N) a effectué le
traitement de reconnaissance.

Appareil de traitement de livraison (20) selon la re-
vendication 1,

dans lequel, si le degré d’avancement est inférieur
a une premiére valeur de référence et est supérieur
ou égal a une deuxieme valeur de référence qui est
inférieure a la premiere valeur de référence, et sile
taux de prolongement est inférieur a une valeur de
consigne, 'unité de détermination (27) prolonge le
traitement de reconnaissance effectué par 'unité de
reconnaissance (28-1, ..., 28-N).

Appareil de traitement de livraison (20) selon la re-
vendication 1 ou 2,

dans lequel, si le degré d’avancement est inférieur
a une deuxieéme valeur de référence qui est inférieu-
re a une premiere valeur de référence, l'unité de dé-
termination (27) détermine d’arréter le traitement de
reconnaissance effectué par I'unité de reconnais-
sance (28-1, ..., 28-N) et de transmettre I'image a un
appareil externe pour assister le traitement de re-
connaissance au moyen d’un contrdle visuel d’'un
étre humain.

Appareil de traitement de livraison (20) selon I'une
quelconque des revendications 1 a 3,

dans lequel, si le degré d’avancement est inférieur
a une premiére valeur de référence et est supérieur
ou égal a une deuxieme valeur de référence qui est
inférieure a la premiere valeur de référence, et sile
taux de prolongement est supérieur ou égal a une
valeur de consigne, I'unité de détermination (27) dé-
termine d’arréter le traitement de reconnaissance ef-
fectué parI'unité de reconnaissance (28-1, ..., 28-N)
et de transmettre I'image a un appareil externe pour
assister le traitement de reconnaissance au moyen
d’un contréle visuel d’'un étre humain.

Appareil de traitement de livraison (20) selon I'une
quelconque des revendications 1 a 4, comprenant
en outre :

une unité d’affichage (130) pour afficher une
image,

danslequell'unité de détermination (27)est con-
figurée pour amener l'unité d’affichage a afficher
le taux de prolongement.

6. Appareil de traitement de livraison (20) selon l'une

quelconque des revendications 1 a 5, comprenant
en outre :
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une unité d’entrée pour recevoir une modifica-
tion d’'une valeur de consigne pour le taux de
prolongement,

danslequell'unité de détermination (27) est con-
figurée pour déterminer s’il y a lieu ou non de
prolonger le traitement de reconnaissance ef-
fectué par l'unité de reconnaissance (26, 27) sur
labase de la valeur de consigne du taux de pro-
longement regue avec 'unité d’entrée.

Appareil de traitement de livraison (20) selon I'une
quelconque des revendications 1 a 6,

dans lequel une pluralité des unités de reconnais-
sance (28-1, ..., 28-N) sont prévues, et

I'unité de détermination (26, 28) est configurée pour
surveiller un état de traitement de reconnaissance
de la pluralité d’unités de reconnaissance (28-1, ...,
28-N), et si une nouvelle demande de traitement de
reconnaissance est faite et que le nombre d’unités
de reconnaissance qui effectuent le traitement de
reconnaissance est égal a un nombre limite supé-
rieur d’'unités de reconnaissance (28-1, ..., 28-N),
I'unité de détermination (26, 28) calcule une priorité
de chacune des unités de reconnaissance (28-1, ...,
28-N), provoque l'arrét du traitement de reconnais-
sance d’une unité de reconnaissance ayant une prio-
rité la plus basse, et provoque le lancement d’'un
nouveau traitement de reconnaissance.

Appareil de traitement de livraison (20) selon l'une
quelconque des revendications 1 a 7,

une unité de stockage qui stocke le nombre de fois
que le traitement de reconnaissance a été effectué
par l'unité de reconnaissance (28-1, ..., 28-N), et le
nombre de fois que l'unité de reconnaissance
(28-1,..., 28-N) a prolongé le traitement de recon-
naissance.

Appareil de traitement de livraison (20) selon l'une
quelconque des revendications 1 a 8,

dans lequel I'unité de reconnaissance (28-1,..., 28-
N) est configurée pour délivrer en sortie des infor-
mations indiquant le degré d’avancement du traite-
ment de reconnaissance.

Appareil de traitement de livraison (20) selon l'une
quelconque des revendications 1 a 9,

dans lequel le degré d’avancement est indiqué par
un score du traitement de reconnaissance calculé
en utilisant une méthode de calcul prédéterminée.

Procédé de reconnaissance d’informations fournies
sur un article cible de livraison, comprenant :

I'exécution d'un traitement de reconnaissance
pour reconnaitre les informations fournies sur
I'article cible de livraison surla base d’'une image
obtenue par capture de I'image de l'article cible
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de livraison ;
caractérisé en ce que le procédé comprend en
outre :

I'obtention d’'un degré d’avancementdu trai-
tement de reconnaissance dans une pério-
de allant du moment ou le traitement de re-
connaissance a été lancé jusqu’a ce qu'un
temps prédéterminé se soit écoulé ;
I'obtention d'un taux de prolongement indi-
quant un rapport entre le nombre de fois
que le traitement de reconnaissance a été
prolongé et le nombre de fois que le traite-
ment de reconnaissance a été exécuté ;

la détermination s’il y a lieu ou non de pro-
longer le traitement de reconnaissance sur
la base du degré d’avancement obtenu et
du taux de prolongement obtenu ; et

le prolongement du traitement de recon-
naissance de maniére a ce qu’il soit plus
long que le temps prédéterminé s’il est dé-
terminé de prolonger le traitement de recon-
naissance.

12. Procédé de reconnaissance d’informations fournies
sur un article cible de livraison selon la revendication
11,
dans lequel, lors de la détermination s’il y a lieu ou
non de prolonger le traitement de reconnaissance,
il est déterminé de prolonger le traitement de recon-
naissance si le degré d’avancement est inférieur a
une premiére valeur de référence et est supérieur
ou égal a une deuxieme valeur de référence qui est
inférieure a la premiere valeur de référence, et le
taux de prolongement est inférieur a une valeur de
consigne.
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