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INVENTORY PLACEMENT SYSTEM, INVENTORY PLACEMENT METHOD, AND INVENTORY 

PLACEMENT PROGRAM 

 

TECHNICAL FIELD 

[0001] The present invention relates to an inventory placement system, an inventory 

placement method, and an inventory placement program.  More specifically, the 

present invention relates to an inventory placement system, an inventory placement 

method, and an inventory placement program for improving an efficiency of a process 

from receipt to shipment of items at the site of physical distribution. 

 

BACKGROUND ART 

[0002] At a site of physical distribution such as a distribution warehouse, a large 

number of items are received and shipped frequently, and the placement of inventory 

is changed from hour to hour.  In order to efficiently receive and ship a large number 

of items, attempts are being made in predicting shipment timings and shipment 

amounts of the received items, and optimizing the inventory placement on the basis of 

the prediction (for example, Patent Document 1). 

 

CITATION LIST 

PATENT DOCUMENT 

[0003] Patent Document 1: JP 2012-071974 A 

 

SUMMARY OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0004] In predicting the shipment timings and the shipment amounts of the items, the 
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amount of calculations increases as the number of items increases.  Furthermore, in 

order to efficiently ship the items, it necessary to efficiently arranging (storing) the 

items in containers, shelves, boxes, or the like for storing and moving the items, in 

addition to the prediction of the shipment timing and the shipment amount.  That is, 

for efficient shipping of the items, it is necessary to appropriately bring the items 

together according to weights, package size, and the like thereof (hereinafter, also 

referred to as "assorting").  As the number of items increases, a large amount of 

calculation is needed to perform the assorting of the items. 

[0005] In view of the above-described circumstances, an object of the present 

invention is to provide an inventory placement system, an inventory placement 

method, and an inventory placement program capable of improving an efficiency of 

calculation of inventory placement. 

 

MEANS FOR SOLVING THE PROBLEM 

[0006] In order to solve the above problem, the present invention has the following 

configurations. 

An inventory placement system including:  a grouping means acquiring a plurality of 

feature amounts for each of a plurality of items from shipment data related to the 

plurality of items, comparing each of the feature amounts acquired for a certain item 

with each of the feature amounts acquired for other items and calculating a change 

amount between the corresponding feature amounts, and classifying the plurality of 

items into a plurality of item groups on the basis of a magnitude of the calculated 

change amount; a shipment predicting means acquiring a past shipment record for 

each of the items from the shipment data and predicting shipment amounts of the 

plurality of items on the basis of the acquired shipping record; and a placement 
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determining means determining a placement for each of the classified item groups and 

a placement of the plurality of items on the basis of the shipment prediction by the 

shipment predicting means. 

[0007] Further objects and other features of the present invention will become 

apparent from the following description of preferred embodiments with reference to 

the accompanying drawings. 

 

ADVANTAGEOUS EFFECTS OF THE INVENTION 

[0008] According to the present invention, it is possible to provide an inventory 

placement system, an inventory placement method, and an inventory placement 

program improving an efficiency of calculation of inventory placement. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Fig. 1 is an explanatory diagram illustrating an outline of a distribution 

warehouse and an inventory placement system; 

 Fig. 2A is a flowchart illustrating an outline of processes of an inventory 

placement system; 

 Fig. 2B is a flowchart illustrating the outline of the processes of the inventory 

placement system (continued); 

 Fig. 3 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where a feature amount is a shipment amount; 

 Fig. 4 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where a feature amount is a shipment amount pattern; 

 Fig. 5 is an explanatory diagram illustrating an analysis method for a shipment 

amount pattern; 
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 Fig. 6 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where a feature amount is a shipment amount peak position; 

 Fig. 7 is a table illustrating shipment data of an Example; 

 Fig. 8 is a table illustrating shipment prediction results on the basis of shipment 

data; 

 Fig. 9 is a graph illustrating shipment amount patterns; 

 Fig. 10 is an explanatory diagram of analysis result of shipment amount 

patterns; and 

 Fig. 11 is a chart illustrating similarity between labels in comparison of 

shipment amount patterns. 

 

DESCRIPTION OF THE EMBODIMENTS 

[0010] [First Embodiment] 

 Hereinafter, an inventory placement system 10 according to a first embodiment 

will be described with reference to the drawings.  Fig. 1 is an explanatory diagram 

illustrating an outline of a distribution warehouse 1 and the inventory placement 

system 10. 

[0011] At least the inventory placement system 10 and a warehouse control system 15 

are installed in the distribution warehouse 1.  The inventory placement system 10 

includes at least a grouping module 11 as a grouping means, a shipment predicting 

module 12 as a shipment predicting means, and a placement determining module 13 

as a placement determining means.  The inventory placement system 10 can realize 

an inventory placement method according to the present invention by allowing each of 

these modules to function.  In addition, the inventory placement system 10 can be 

operated by allowing the computer to function as each of the above-mentioned means 
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by the inventory placement program according to the present invention. 

[0012] The items received from a consignor are stocked in the distribution warehouse 

1.  Then, the stocked item is shipped to a predetermined shipment destination on the 

basis of an order from a shipment orderer such as an electronic commerce (EC) trader.  

The inventory placement system 10 acquires item information from the consignor, 

performs grouping and shipment prediction on the basis of the item information and 

determines the optimum arrangement of the items in the distribution warehouse 1.  

The consignor may be the same party as the shipment orderer. 

[0013] The warehouse control system 15 is connected to the inventory placement 

system 10, a logistics robot 16, a handy terminal 17, and an information input terminal 

18 in an intercommunicating manner.  The distribution warehouse 1 is provided with 

a plurality of logistics robots 16 and handy terminals 17 for receiving the inventory 

placement instructions generated by the warehouse control system 15 on the basis of 

the inventory placement determined by the inventory placement system 10.  

Communication between the warehouse control system 15 and the logistics robot 16 

or the handy terminal 17 can be wireless communication such as wireless LAN.  The 

warehouse control system 15 is configured so as to be able to grasp which position in 

the distribution warehouse 1 the logistics robot 16 and the handy terminal 17 are 

present via communication facilities, GPS, and the like. 

[0014] The logistics robot 16 is configured so as to be capable of moving and arranging 

the items according to the inventory placement instruction.  For example, the logistics 

robot 16 may be configured to travel freely, lift the shelf or pallet on which the items 

are arranged, move in a lifting state, and place the shelf or pallet on a predetermined 

location.  For example, the logistics robot 16 may be configured to lift up one or a 

plurality of items with various means such as gripping and sucking with an arm. 
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[0015] The handy terminal 17 is a terminal carried by an operator who moves and 

places the items in the distribution warehouse 1.  The handy terminal 17 notifies the 

operator of the inventory placement instruction, and the operator performs work such 

as movement and arrangement of the items according to the inventory placement 

instruction.  The operator can transmit the information on completion of the work 

such as the movement and the arrangement of the items to the warehouse control 

system 15 via the handy terminal 17. 

[0016] The warehouse control system 15 can also acquire the location of items, item 

information, and the like from the information input terminal 18.  The information 

input terminal 18 can be an information processing terminal such as a smartphone, a 

tablet type terminal, a cellular phone, a computer, or the like.  With such a 

configuration, in a case where the location of the items or the item information is 

information not digitized such as a ledger sheet, it is possible to more efficiently 

register such information in the warehouse control system 15.  More specifically, the 

operator may input the information described in the ledger sheet or the like to the 

information input terminal 18 such as a smartphone or a computer, and thus, the 

information may be transmitted from the information input terminal 18 to the 

warehouse control system 15.  In addition, even though the location of the item 

managed by the warehouse control system 15 is different from the location where the 

item is actually arranged in the warehouse, the information on the location where the 

item is arranged in the actual warehouse may be transmitted to the warehouse control 

system 15. 

[0017] In the distribution warehouse 1, the items are stored in a storage space.  More 

specifically, the storage space is a shelf (nest box), a pallet, a rack, or the like.  Since 

the storage space has a certain size and load capacity, the items stored therein are 
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limited.  In addition, in order to efficiently store the items in a limited storage space, it 

is necessary to perform calculation by taking into consideration the combination of 

items.  In such computation of optimization, especially in a case where the number of 

items is large, a terminal that performs processing is required to have high processing 

capability.  In the present specification, consideration of a combination for efficiently 

storing items in a storage space is referred to as "assorting".  The inventory placement 

system 10 enables efficient calculation of the problem of the assorting (assorting 

optimization). 

[0018] The inventory placement system 10 calculates the inventory placement for 

more efficiently shipping items in the distribution warehouse 1 (inventory placement 

optimization).  With such configuration, the optimized inventory placement is 

instructed to the warehouse control system 15.  The inventory placement for more 

efficiently shipping items is, for example, arrangement of the items with closer 

shipment timing or the items with higher shipment frequency nearer to the shipping 

port.  With such a configuration, it is possible to further reduce the moving distance 

and the number of processes of the logistics robot 16 and the operator in the 

warehouse. 

[0019] The placement determining module 13 of the inventory placement system 10 

determines the placement of each item.  In optimizing the inventory placement, the 

placement determining module 13 may determine the inventory placement for each 

item group or may determine the inventory placement with some of the items among 

the plurality of items included in the item group as one unit.  Some of the plurality of 

items included in the item group may be a combination of items stored in one storage 

space, for example, by assorting optimization.  For example, in a case where a 

plurality of items is arranged in a single shelf by assorting optimization, the inventory 
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placement system 10 can determine the inventory placement with the single shelf as a 

unit. 

[0020] The inventory placement system 10 may be connected to an external server 3, a 

consignor server 5, and a destination server 7 outside the distribution warehouse 1 in 

an intercommunicating manner.  The connection to the outside of the inventory 

placement system 10 may be connection via the Internet, and if necessary, the 

communication may be communication that can be performed in a concealed state 

using various kinds of encryption means. 

[0021] The external server 3 is configured so as to be capable of performing various 

processes such as shipment prediction, inventory placement optimization, assorting 

optimization, and the like in cooperation with the inventory placement system 10.  A 

plurality of external servers 3 may be connected.  For example, it is possible to cause 

the external server 3 to perform the above-described various processes in units of an 

item group classified by the inventory placement system 10.  With such a 

configuration, processing can be performed even if the number of items increases, 

without being limited by the processing capability of the terminal that operates the 

inventory placement system 10 installed in the distribution warehouse 1.  That is, the 

inventory placement system 10 and a number of the external servers 3 can cooperate 

to perform various processes such as shipment prediction, inventory placement 

optimization, and assorting optimization by so-called distributed computing. 

[0022] The inventory placement system 10 can receive item information from the 

consignor server 5.  The item information includes item ID, item name, shipment 

date, shipment amount, weight of item including package, size of item in a packaged 

state, number of items, volume of storage space, staying days in warehouse, period 

average shipment frequency, period average shipment amount, and the like.  The 
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inventory placement system 10 predicts a future shipment amount from information 

such as previous shipment dates or previous shipment amounts as the item 

information (shipment prediction).  The inventory placement system 10 is able to 

perform various processes such as shipment prediction, inventory placement 

optimization, and assorting optimization while appropriately using the information and 

the shipment prediction.  In addition, the item ID can be an item ID corresponding to 

a detailed feature such as size difference or color difference of the same item name or 

a stock-keeping unit (SKU) but not an item ID for each item name. 

[0023] In optimizing the placement, the placement determining module 13 of the 

inventory placement system 10 can determine the placement in the order from the 

item group with a larger representative value of the shipment amount and/or the 

shipment frequency for each item group out of a plurality of item groups.  With such 

a configuration, it is possible to preferentially place an item group including items with 

a large shipment amount and a high shipment frequency.  By preferentially placing an 

item group with a large shipment amount or a high shipment frequency, the item 

group with a large shipment amount and a high shipment frequency can be 

preferentially arranged near the shipping port with a high shipment efficiency.  

Herein, the representative value of the shipment amount and/or the shipment 

frequency for each item group is a value representative of the item group calculated on 

the basis of the shipment amount and the shipment frequency of each item included in 

the item group.  For example, a representative value calculated as an arithmetic 

average, a median value, a total value, or the like on the basis of the shipment amount 

and the shipment frequency of each item can be used. 

[0024] The placement determining module 13 can also determine the placement by 

taking into consideration the staying days of the items in the warehouse in optimizing 
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the placement.  For example, an item having long staying days in the warehouse is 

determined to be low or high in possibility of being shipped in the future, and in 

optimizing the placement, the priority can be lowered or increased. 

[0025] The inventory placement system 10 can receive the item information of the 

returned item from the destination server 7.  Herein, the returned item is an item 

which is returned from the shipment destination after the shipment of the item from 

the distribution warehouse 1 and is stored in the distribution warehouse 1.  The 

reason for return is not particularly limited, and it may include defective product, 

unknown address, incorrect destination designation, an erroneous order by an orderer, 

and the like.  The item information received from the destination server 7 includes 

the returned date, the reason for return, and the like in addition to the above-

described item information received from the consignor server 5.  As for the items 

received from the consignor, the inventory placement system 10 performs grouping, 

shipment prediction, and placement determination also for the returned items. 

[0026] The inventory placement system 10 may transmit the result of the shipment 

prediction, the result of the placement determination, and the like to the consignor 

server 5 and the destination server 7 to share information with the consignor and the 

shipment destination.  Therefore, it is possible to inform the consignor and the 

shipment destination of more accurate shipment timing, and thus, it is possible to 

notify more accurate delivery timing from the consignor to the orderer or to notify 

more accurate shipment timing to a delivery staff of the shipment destination, so that 

it is possible to shorten the waiting time for receipt of items and to improve efficiency 

of physical distribution. 

[0027] Hereinafter, a flow of the processes of the inventory placement system 10 will 

be described with reference to Fig. 2A and Fig. 2B.  Fig. 2A and Fig. 2B are flowcharts 
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illustrating the outline of the processes of the inventory placement system 10.  X and 

Y in Fig. 2A correspond to X and Y in Fig. 2B. 

[0028] When the process is started (START), the inventory placement system 10 

acquires item information from the consignor server 5 (S01).  The shipment predicting 

module 12 predicts future shipment amount and shipment timing on the basis of past 

shipment records included in the item information (shipment prediction) (S02).  At 

this time, the past shipment records are, for example, the past shipment amount, 

shipment date, and the like included in the item information.  By such shipment 

prediction, the shipment amount and the shipment timing in a predetermined period 

in the future are obtained, and the shipment amount pattern in the predetermined 

period in the future can be obtained by using the shipment amount and the shipment 

timing.  The shipment amount pattern will be described later. 

[0029] The grouping module 11 obtains a shipment amount, a shipment amount 

pattern, and a shipment amount peak position as feature amounts out of the item 

information obtained by the shipment prediction and compares the items to calculate 

the change amounts (S03).  That is, the grouping module 11 compares the shipment 

amount, the shipment amount pattern, and the shipment amount peak position of a 

certain item with the shipment amount, the shipment amount pattern, and the 

shipment amount peak position of another item to obtain the respective change 

amounts.  Then, the grouping module 11 calculates the total change amounts 

between the items by integrating the respective change amounts of the shipment 

amount, the shipment amount pattern, and the shipment amount peak position.  In 

addition, the grouping module 11 classifies a plurality of items into a plurality of item 

groups on the basis of the calculated change amounts (S04).  The calculation of the 

change amounts and the total change amounts by the grouping module 11 will be 
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described later. 

[0030] The inventory placement system 10 checks whether or not the information on 

the size and weight of the item is included in the item information obtained from the 

consignor server 5 in S01 for each of the classified item groups (S05).  In addition, the 

determination in S05 may be performed at any timing after the item information is 

acquired from the consignor server 5 in S01. 

[0031] In a case where the information on the size and weight of the item is not 

included in the item information (NO at S05), the inventory placement system 10 

measures the size and weight of the item and enters the measured data of the size and 

weight in the item information (S06).  In a case where the information on the size and 

weight of the item is included in the item information (YES at S05), or after the 

measured data of the size and weight measured in S06 is entered in the item 

information, the inventory placement system 10 checks whether or not the size, 

weight, and staying days of the item are within predetermined ranges (S07). 

[0032] In a case where the size, weight, and staying days of the item are outside the 

predetermined ranges (NO at S07), the inventory placement system 10 recalculates the 

classification of the items into the item groups on the basis of the size, weight, and 

staying days of the item in addition to the magnitude of the change amount calculated 

in S03 and performs the classification into the item groups again (S08).  At this time, 

as a result of the reclassification of the items into the item groups, some of the items 

may be classified into the same item group as before the reclassification. 

[0033] In a case where the size, weight, and staying days of the item are within the 

predetermined ranges (YES at S07), or after reclassification of the items in S08, the 

placement determining module 13 determines, on the basis of the shipment 

prediction, the placement for each item group and the placement of the item (S09). 
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[0034] The inventory placement system 10 repeats the above processes (NO at S10).  

As the timing of repetition, at an appropriate timing, for example, every certain time, at 

a predetermined time, when the item information is updated, or the like, the process 

may be resumed from S01. 

[0035] Hereinafter, the functions of the grouping function, the shipment prediction 

function, and the placement determination function of the respective modules of the 

grouping module 11, the shipment predicting module 12, and the placement 

determining module 13 provided in the inventory placement system 10 will be 

described in detail. 

[0036] <Grouping Function> 

 The grouping function has a feature amount acquisition function for acquiring a 

plurality of feature amounts relating to each item. 

[0037] Herein, the feature amount denotes a value which expresses trends and 

features of receipt and shipment of items.  Specifically, as the feature amount, there 

may be exemplified a shipment amount of the item, a temporal change in shipment 

amount (hereinafter, also referred to as "shipment amount pattern"), and a position of 

a maximum peak of the temporal change in the shipment amount (hereinafter, 

referred to as "shipment amount peak position") in the distribution warehouse 1. 

[0038] The shipment amount may be a shipment amount in a predetermined period.  

The predetermined period may be an arbitrary period such as, for example, past one 

month, past three months, past one year, or the like. 

[0039] The temporal change (shipment amount pattern) in shipment amount denotes 

an increase or decrease in shipment amount which changes with the lapse of time.  

That is, in the case of being represented by a graph where the shipment amount is put 

on the vertical axis and time is put on the horizontal axis, the temporal change in the 
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shipment amount can be represented as a pattern (shape) of the graph.  The 

shipment amount pattern can be a pattern (shape) of the graph in a predetermined 

period. 

[0040] The position of the maximum peak of the temporal change (shipment amount 

pattern) in shipment amount (shipment amount peak position) denotes the position of 

the peak in a predetermined period of the temporal change (shipment amount 

pattern) in shipment amount.  That is, in the case of being represented by a graph 

where the shipment amount is put on the vertical axis and time is put on the horizontal 

axis, the shipment amount peak position can be expressed as a position (point in time) 

of the maximum peak in the pattern. 

[0041] Hereinafter, a case where the feature amount is the shipment amount, the 

shipment amount pattern, and maximum peak position of the shipment amount 

pattern will be described.  However, the feature amount is not limited thereto, and, 

for example, the shipment amount of the item group grouped in the past, the timing of 

implementation  and expected effect of the past sales promotion activities or 

marketing activities of the item, weather states such as temperature, humidity, 

sunshine hours, and precipitation may be the feature amount.  The feature amount 

acquisition function may be a function for arbitrarily and selectively acquiring these 

feature amounts according to the situation.  The number (type) of feature amounts 

acquired by the feature amount acquisition function is not particularly limited. 

[0042] The grouping function has a feature amount comparing function of comparing 

each feature amount acquired by the feature amount acquiring function with each 

feature amount with respect to other items and calculating a change amount for each 

feature amount. 

[0043] In a case where the feature amount is the shipment amount, it is possible to 
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compare the shipment amount of a certain item (item A) in a predetermined period 

with the shipment amount of another item (item B) in a predetermined period.  As 

the comparison result, the difference between the shipment amounts of the item A 

and the item B can be calculated as the change amount.  The predetermined periods 

of item A and item B in which the shipment amounts as target for comparison are 

obtained may be the same or different from each other.  That is, depending on the 

situation, the shipment amounts of item A and item B in the same predetermined 

period may be compared, or the shipment amount in different predetermined periods 

may be compared.  In comparing the shipment amounts, there may be a plurality of 

predetermined periods. 

[0044] Fig. 3 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where a feature amount is a shipment amount.  In the graph 

illustrated in Fig. 3, the shipment amount of item A is indicated by a solid line, and the 

shipment amount of item B is indicated by a broken line.  In this graph, the shipment 

amount is put on the vertical axis and time is put on the horizontal axis. 

[0045] By comparing the item A and the item B in the predetermined period, for 

example, in the graphs of Fig. 3, the change amount is calculated as the differences D1, 

D2, D3, and D4 in the shipment amount in the respective predetermined periods P1, 

P2, P3, and P4.  For example, the predetermined period P1 may be set to one day, and 

P2 may be set to the next one day or the like.  In a case where there is a plurality of 

predetermined periods, the change amount can be calculated, for example, by the 

following Formula (1). 

 [(D1)2 + (D2)2 + (D3)2 + (D4)2 + ]1/2 Formula (1) 

 In Formula (1), D1, D2, D3, and D4 are the differences in shipment amount in 

the respective predetermined periods P1, P2, P3, and P4 as described above. 
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[0046] In a case where the feature amount is a temporal change (shipment amount 

pattern) of the shipment amount, it is possible to compare the shipment amount 

patterns of the item A and the item B in the predetermined period.  At this time, the 

predetermined period may be the same period or different periods for the item A and 

the item B.  By comparing the shipment amount pattern of the item A and the 

shipment amount pattern of the item B in different periods, the items that represent 

similar shipment amount patterns at different timings can be classified into the same 

group.  Also, the length of the predetermined periods can be arbitrarily determined.  

A plurality of predetermined periods may be provided at an arbitrary timing (position) 

of a shipment amount pattern.  For example, by using artificial intelligence, a 

predetermined period can be determined so as to include a shipment amount pattern 

portion having a characteristic shape so that characteristic shape portions of the 

shipment amount pattern can be selectively compared. 

[0047] Fig. 4 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where a feature amount is a shipment amount pattern.  In the 

graph illustrated in Fig. 4, the shipment amount pattern of the item A is indicated by a 

solid line, and the shipment amount pattern of the item B is indicated by a broken line.  

In this graph, the shipment amount is put on the vertical axis and time is put on the 

horizontal axis.  By comparing the shapes of the patterns illustrated in the graph of 

Fig. 4, it is possible to compare the shipment amount patterns as the feature amounts. 

[0048] Next, an example of a method of analyzing a shipment amount pattern in order 

to compare shipment amount patterns as feature amounts will be described.  Fig. 5 is 

an explanatory diagram illustrating an analysis method for a shipment amount pattern.  

In the graph illustrated in Fig. 5, the shipment amount pattern of the item A is indicated 

by a solid line.  In this graph, the shipment amount is put on the vertical axis and time 
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is put on the horizontal axis. 

[0049] In the graph of Fig. 5, the shipment amount pattern of the item A is divided into 

each certain period.  Although there is no particular limitation as to the certain 

period, it is preferable that the length of each certain period which divides the 

shipment amount pattern is the same.  For example, in Fig. 5, the predetermined 

period is 100 days, and the certain period is 20 days.  As a result, the shipment 

amount pattern is divided into five periods of 20 days each. 

[0050] The shipment amount pattern divided in a certain period is smoothed at every 

certain period.  Herein, the smoothing denotes determining a representative value of 

the shipment amount within each certain period and approximating the shipment 

amount pattern in each certain period to the representative value (constant value) for 

the shipment amount pattern in each divided certain period.  The representative 

value may be determined by an arbitrary method and may be determined by obtaining, 

for example, a moving average, an arithmetic average of shipment amounts within the 

certain period, a median value, a total value, or the like. 

[0051] Then, on the basis of the smoothed value (representative value) in each certain 

period, the label assigned to the zone determined according to the distribution of the 

shipment amount is given.  Herein, the distribution of the shipment amount is a 

distribution of the shipment amount in an arbitrary period, and the zone can be 

determined as appropriate according to the distribution morphology.  Herein, the 

arbitrary period may be a predetermined period or may be the entire past period 

including the predetermined period.  Also, the target item may be limited to the same 

item, and the target may be expanded to similar items.  For example, in a case where 

the distribution of the shipment amount is a normal distribution, it is possible to 

determine a range such as 1, 1/2, or 2, from the average  as one zone, and a zone 



 

18 

deviating from the zone containing the average  can be in the range of 1, 2, and 

the like. 

[0052] For example, as illustrated in Fig. 5, as labels assigned to the zones, arbitrary 

labels such as "a", "b", or "c" can be assigned to the above zones in the ascending 

order of the shipment amount.  Then, the label assigned to the zone including the 

smoothed value (representative value) in each certain period is given as the label of 

the shipment amount pattern in the certain period.  For example, in the shipment 

amount pattern of Fig. 5, a label "c" is given in a period of 1 to 20 days, a label "a" is 

given in a period of 21 to 40 days, a label "b" is given in a period of 41 to 60 days, a 

label "b" is given in a period of 61 to 80 days, and a label "c" is given in a period of 81 

to 100 days.  As a result, the shipment amount pattern illustrated in Fig. 5 can be 

represented as a character string such as "cabbc". 

[0053] By analyzing the shipment amount pattern and giving labels to every certain 

period in this manner, it is possible to represent the outline of the shipment amount 

pattern with a character string.  In comparing the shipment amount patterns as the 

feature amounts, it is also possible to compare the character strings with each other. 

[0054] In comparison between character strings, it is possible to compare the labels in 

a corresponding certain period.  With respect to the similarity between labels, 

arbitrary numerical values can be given in advance.  For example, a small value may 

be given to the case of a high similarity, and a large value may be given to the case of a 

low similarity.  With such a configuration, in the case of comparing two labels, it is 

possible to indicate the similarity of the shipment amount patterns by the change 

amount (numerical value) according to a degree of approximation of the shipment 

amounts to which the labels are given.  With respect to labels in a corresponding 

certain period, the similarity of each label can be expressed with the magnitude of the 
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numerical value.  By adding the change amount given for each certain period, the 

similarity of the shipment amount patterns in a predetermined period can be 

expressed with the magnitude of the numerical value. 

[0055] For example, in a case where the shipment amount pattern (Fig. 5) of the item 

A is "cabbc" and the shipment amount pattern of the item B (comparison target, not 

illustrated) is "abcba", in the order from the first digits to the fifth digits of the 

respective character strings, "c" and "a", "a" and "b", "c" and "c", "b" and "b", and "c" 

and "c" are compared, and predetermined numerical values are given according to the 

similarity of the labels.  By adding the obtained five numerical values, the similarity of 

the shipment amount patterns between the item A and the item B can be expressed 

with the numerical value. 

[0056] In a case where the feature amount is the shipment amount peak position, it is 

possible to compare the peak positions of the shipment amount patterns of the item A 

and the item B in a predetermined period.  At this time, it is preferable that the 

predetermined periods of the item A and the item B are the same period.  More 

specifically, in comparing the peak positions of the shipment amount patterns of the 

item A and the item B, the time (distance) between the peak position of the item A and 

the peak position of the item B can be used as the change amount. 

[0057] Fig. 6 is an explanatory diagram illustrating an example of feature amount 

comparison in a case where the feature amount is a shipment amount peak position.  

In the graph illustrated in Fig. 6, the shipment amount pattern of the item A is indicated 

by a solid line, and the shipment amount pattern of the item B is indicated by a broken 

line.  In this graph, the shipment amount is put on the vertical axis and time is put on 

the horizontal axis.  By comparing the peak positions of the patterns illustrated in the 

graph of Fig. 6, it is possible to compare shipment amount peak positions as the 
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feature amounts.  Specifically, the distance Dp illustrated in Fig. 6 is the distance 

between the peak position of the item A and the peak position of the item B. 

[0058] By the above method, it is possible to compare the shipment amount, the 

shipment amount pattern, and the shipment amount peak position as the feature 

amount, and express the similarity as the change amount, respectively.  By 

multiplying each of these change amounts by a coefficient and then adding, a total 

change amount between the two items can be obtained.  The items can be classified 

into a plurality of item groups on the basis of this total change amount. 

[0059] In calculating the total change amount, the coefficient to be multiplied to each 

change amount is not particularly limited, and an arbitrary real number can be 

adopted.  These coefficients can be determined by using artificial intelligence, and 

thus, more appropriate coefficients may be configured so as to be capable of being 

determined by artificial intelligence learning from the comparison of the shipment 

prediction based on the determined coefficient and the actual shipment. 

[Example] 

[0060] Hereinafter, the inventory placement system 10 of the present invention will be 

described by using an example.  It should be noted that, the present invention is not 

limited to this example. 

[0061] In this example, a case where the inventory placement system 10 acquires a 

past shipment data from an electronic commerce (EC) trader which is a consignor will 

be described.  When acquiring a shipment data from the consignor server 5 of the EC 

trader, the inventory placement system 10 analyzes the shipment record included in 

the shipment data and generates a shipment amount pattern for each item. 

[0062] The inventory placement system 10 performs classification into a plurality of 

groups on the basis of the shipment data and the shipment amount pattern generated 
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on the basis of the shipment data.  More specifically, with respect to each item, the 

shipment amount, the shipment amount pattern, and the shipment amount peak 

position as the feature amount are compared with all other items, respectively, and the 

similarity is calculated as the total change amount. 

[0063] Fig. 7 is a table illustrating the shipment data of this example.  In the shipment 

data, values of item ID, item name, shipment date, shipment amount (amount), and 

the like are contained.  In the table of Fig. 7, columns of "item ID", "item name", 

"shipment date", and "shipment amount" are provided from the left.  For example, 

the item name of the item ID "A0001" is "T-shirt (red)", and 11 pieces are shipped on 

January 1, 2017.  In addition, eleven pieces of the same items are shipped on January 

2, 2017, and one piece of the same items is shipped on January 3, 2017.  The item 

name of the item ID "A0002" is "T-shirt (blue)", and eight pieces are shipped on 

January 1, 2017. 

[0064] Herein, as a representative example, a comparison between item A0001 and 

item A0002 will be described.  The shipment amount is predicted on the basis of the 

shipment data illustrated in the table of Fig. 7 by a known method in the art.  Fig. 8 is 

a table listing shipment prediction results on the basis of the shipment data.  In the 

table of Fig. 8, the prediction results of the shipment amount from December 22, 2017 

to December 30, 2017 are illustrated for the item A0001 and the item A0002.  At this 

time, the shipment amount in the predetermined period can be predicted not only on 

the basis of the past shipment data acquired from the consignor but also on the basis 

of any information regarding the same item.  For example, the prediction can be 

performed on the basis of the past shipment data acquired from other consignor not 

only from a specific consignor, the shipment data of similar items, or sales, trends, 

various advertisements, or the like of the items. 



 

22 

[0065] Fig. 9 is a graph illustrating a shipment amount pattern of the item A0001 and 

the item A0002 in the vicinity of a predetermined period.  In Fig. 9, the shipment 

amount is put on the vertical axis and time is put on the horizontal axis. 

[0066] (Comparison of Shipment Amounts) 

 With respect to the item A0001 and the item A0002, change amount of the 

shipment amount is obtained as follows on the basis of the differences D1, D2, and D3 

of expected shipment amount on each day from December 25, 2017 to December 27, 

2017 as the predetermined period. 

 [(D1)2 + (D2)2 + (D3)2]1/2 

 = [|11 - 20|2 + |1 - 7|2 + |2 - 6|2]1/2 

  11.5 

[0067] (Comparison of Shipment Amount Patterns) 

 With respect to the item A0001 and the item A0002, the shipment amount 

patterns from December 22, 2017 to December 30, 2017 as a predetermined period 

are compared.  Herein, the certain period in the case of analyzing the shipment 

amount pattern is three days.  Fig. 10 is an explanatory diagram of analysis results of 

shipment amount patterns of the item A0001 and the item A0002.  As illustrated in 

Fig. 10, the shipment amount pattern of the item A0001 is given a label on the basis of 

the shipment amount in each certain period and can be expressed as "bac".  As 

illustrated in Fig. 10, the shipment amount pattern of the item A0002 is given a label on 

the basis of the shipment amount in each certain period and can be expressed as 

"bbc". 

[0068] Fig. 11 is a chart illustrating the similarity between labels in the comparison of 

shipment amount patterns.  For the item A0001 and the item A0002, the 

corresponding labels in each certain period are "b" and "ba", "a" and "b", and "c" and 
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"a", and by adding these similarities, the change amount of the shipment amount 

pattern between the item A0001 and the item A0002 is obtained as follows. 

 (b, b) + (a, b) + (c, a) 

 = 0 + 0.53 + 1.39 

 = 1.92 

[0069] (Comparison of Shipment Amount Peak Position) 

 The shipment amount peak position (date) of the item A0001 in the shipment 

amount pattern from December 22, 2017 to December 30, 2017 as the predetermined 

period is December 28, 2017.  Similarly, the shipment amount peak position (date) of 

the item A0002 is December 25, 2017.  Therefore, the distance between the item 

A0001 and the item A0002, that is, the change amount of the shipment amount peak 

position between the item A0001 and the item A0002 is obtained as 3. 

[0070] The total change amount is obtained by multiplying each change amount of the 

shipment amount, the shipment mount pattern, and the shipment amount peak 

position obtained above with the optimum coefficient determined by artificial 

intelligence on the basis of comparison learning between the past shipment prediction 

and the actual shipping. 

[0071] As described above, one-to-one comparison of items is performed for all item 

combinations, and the respective obtained total change amounts are allowed to be 

associated with the respective combinations.  Then, on the basis of the magnitude of 

the value of the total change amount, a large number of items are classified (grouped) 

into a plurality of item groups. 

[0072] With respect to the items classified for each item group, determination of 

placement and calculation of assorting optimization are performed for each item 

group.  At this time, the inventory placement system 10 transmits the item 
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information to the external server 3 for each item group, and calculation is performed 

in the external server 3.  The external server 3 is connected to the inventory 

placement system 10 via the Internet.  The number of external servers 3 corresponds 

to the number of item groups, the item information on each item included in one item 

group is transmitted to each external server 3, and calculation of the assorting 

optimization is performed in each external server 3. 

[0073] More specifically, the item information herein includes item ID, item name, 

shipment date, shipment amount, weight of item including package, size of item in a 

packaged state, number of items, volume of accommodation box, staying days in 

warehouse, period average shipment frequency, period average shipment amount, and 

the like.  On the basis of these information, each external server 3 optimizes 

(optimizes the assorting of) the combination of the items to be accommodated in each 

accommodation box and calculates the optimal inventory placement for improving the 

efficiency of the shipment.  The calculation result is transmitted to the inventory 

placement system 10. 

[0074] Next, the inventory placement system 10 predicts the shipment amount and 

the shipment timing of the item for each classified item group (shipment prediction).  

Then, on the basis of the shipment prediction, the inventory placement system 10 

determines the placement for each item group and the placement of item so that the 

shipment will be most efficient. 

[0075] Although the preferred embodiments of the present invention have been 

described above, the present invention is not limited thereto, and various 

modifications and changes are possible within the scope of the spirit of the present 

invention.  For example, the present invention includes the following subject matters. 

[0076] (Subject Matter 1) A subject matter is an inventory placement system 
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including:  a grouping means acquiring a plurality of feature amounts for each of a 

plurality of items from shipment data related to the plurality of items, comparing each 

of the feature amounts acquired for a certain item with each of the feature amounts 

acquired for other items and calculating a change amount between the corresponding 

feature amounts, and classifying the plurality of items into a plurality of item groups on 

the basis of a magnitude of the calculated change amount; a shipment predicting 

means acquiring a past shipment record for each of the items from the shipment data 

and predicting shipment amounts of the plurality of items on the basis of the acquired 

shipping record; and a placement determining means determining a placement for 

each of the classified item groups and a placement of the plurality of items on the basis 

of the shipment prediction by the shipment predicting means. 

[0077] According to this subject matter, it is possible to improve an efficiency of 

calculation of the inventory placement. 

[0078] (Subject Matter 2) The feature amounts may be two or more of a shipment 

amount of the items, a temporal change in the shipment amount of the items, and a 

position of a maximum peak of the temporal change in the shipment amount of the 

items. 

[0079] (Subject Matter 3) In a case where one of the plurality of the feature 

amounts is the temporal change in the shipment amount, in comparison between the 

temporal change in the shipment amount of a certain item and the temporal change in 

the shipment amount of other items, a pattern of the acquired temporal change in the 

shipment amount may be smoothed at every certain period, the temporal change may 

be divided into a plurality of sections at each of the certain period in accordance with a 

value smoothed at each of the certain period, the section of the temporal change in 

the shipment amount for a certain item may be compared with the sections of the 
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temporal change in the shipment amount of other items at each corresponding certain 

period, and a sum of change amounts determined according to a similarity between 

the compared sections may be obtained as a change amount of the temporal change of 

the shipment amount as the feature amount. 

[0080] (Subject Matter 4) A total change amount of the feature amount between 

the items may be obtained by adding each of the change amounts of the feature 

amounts multiplied by a coefficient, and a plurality of the items may be classified into a 

plurality of the item groups on the basis of the total change amount. 

[0081] (Subject Matter 5) In a case where a size and/or weight of the item is 

outside a predetermined range, the plurality of items may be classified into a plurality 

of item groups on the basis of the size and/or weight of the item in addition to the 

basis of the magnitude of the calculated change amount. 

[0082] (Subject Matter 6) The placement determining means may have a 

configuration in which a plurality of computers is connected, and the computers may 

determine the placement of each of the item groups and the placement of the plurality 

of items for one or more of the plurality of item groups classified by the grouping 

means. 

[0083] (Subject Matter 7) The placement determining means may determine the 

placement of the items in an order from an item group having a larger representative 

value of the shipment amount and/or shipment frequency for each of the item groups 

among the plurality of item groups. 

[0084] (Subject Matter 8) Another subject matter may be an inventory placement 

method including: a grouping step acquiring a plurality of feature amounts for each of 

a plurality of items from a shipment data related to the plurality of items, comparing 

each of the feature amounts acquired for a certain item with each of the feature 
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amounts acquired for other items and calculating a change amount between the 

corresponding feature amounts, and classifying the plurality of items into a plurality of 

item groups on the basis of a magnitude of the calculated change amount; a shipment 

predicting step predicting shipment amounts and shipment timings of the plurality of 

items; and a placement determining step determining a placement for each of the 

classified item groups and a placement of the plurality of items on the basis of a 

shipment prediction in the shipment predicting step. 

[0085] (Subject Matter 9) A further subject matter may be an inventory placement 

program allowing a computer to execute to function as: a grouping means acquiring a 

plurality of feature amounts for each of a plurality of items from a shipment data 

related to the plurality of items, comparing each of the feature amounts acquired for a 

certain item with each of the feature amounts acquired for other items and calculating 

a change amount between the corresponding feature amounts, and classifying the 

plurality of items into a plurality of item groups on the basis of a magnitude of the 

calculated change amount; a shipment predicting means predicting shipment amounts 

and shipment timings of the plurality of items; and a placement determining means 

determining a placement for each of the classified item groups and a placement of the 

plurality of items on the basis of the shipment prediction by the shipment predicting 

means. 

 

REFERENCE SIGNS LIST 

[0086] 1: DISTRIBUTION WAREHOUSE 

 3: EXTERNAL SERVER 

 5: CONSIGNOR SERVER 

 7: DESTINATION SERVER 
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 10: INVENTORY PLACEMENT SYSTEM 

 11: GROUPING MODULE 

 12: SHIPMENT PREDICTING MODULE 

 13: PLACEMENT DETERMINING MODULE 

 15: WAREHOUSE CONTROL SYSTEM 

 16: LOGISTICS ROBOT 

 17: HANDY TERMINAL 

 18: INFORMATION INPUT TERMINAL 
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CLAIMS 

1. An inventory placement system comprising: 

 a grouping means acquiring a plurality of feature amounts for each of a plurality 

of items from shipment data related to the plurality of items, 

 comparing each of the feature amounts acquired for a certain item with each of 

the feature amounts acquired for other items and calculating a change amount 

between the corresponding feature amounts, and 

 classifying the plurality of items into a plurality of item groups on the basis of a 

magnitude of the calculated change amount; 

 a shipment predicting means acquiring a past shipment record for each of the 

items from the shipment data and predicting shipment amounts of the plurality of 

items on the basis of the acquired shipping record; and 

 a placement determining means determining a placement for each of the 

classified item groups and a placement of the plurality of items on the basis of the 

shipment prediction by the shipment predicting means. 

 

2. The inventory placement system according to claim 1, wherein the feature 

amounts are two or more of a shipment amount of the items, a temporal change in the 

shipment amount of the items, and a position of a maximum peak of the temporal 

change in the shipment amount of the items. 

 

3. The inventory placement system according to claim 2, 

wherein, in a case where one of the plurality of the feature amounts is the temporal 

change in the shipment amount, in comparison between the temporal change in the 

shipment amount of a certain item and the temporal change in the shipment amount 
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of other items, 

 a pattern of the acquired temporal change in the shipment amount is smoothed 

at every certain period, 

 the temporal change is divided into a plurality of sections at each of the certain 

period in accordance with a value smoothed at each of the certain period, 

 the section of the temporal change in the shipment amount for a certain item is 

compared with the sections of the temporal change in the shipment amount of other 

items at each corresponding certain period, and 

 a sum of change amounts determined according to a similarity between the 

compared sections is obtained as a change amount of the temporal change of the 

shipment amount as the feature amount. 

 

4. The inventory placement system according to any one of claims 1 to 3, wherein 

a total change amount of the feature amount between the items is obtained by adding 

each of the change amounts of the feature amounts multiplied by a coefficient, and a 

plurality of the items are classified into a plurality of the item groups on the basis of 

the total change amount. 

 

5. The inventory placement system according to any one of claims 1 to 4, wherein, 

in a case where a size and/or weight of the item is outside a predetermined range, the 

plurality of items are classified into a plurality of item groups on the basis of the size 

and/or weight of the item in addition to the basis of the magnitude of the calculated 

change amount. 

 

6. The inventory placement system according to any one of claims 1 to 5, wherein 
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the placement determining means has a configuration in which a plurality of 

computers is connected, and 

 the computers determine the placement of each of the item groups and the 

placement of the plurality of items for one or more of the plurality of item groups 

classified by the grouping means. 

 

7. The inventory placement system according to any one of claims 1 to 6, wherein 

the placement determining means determines the placement of the items in an order 

from an item group having a larger representative value of the shipment amount 

and/or shipment frequency for each of the item groups among the plurality of item 

groups. 

 

8. An inventory placement method comprising: 

 a grouping step acquiring a plurality of feature amounts for each of a plurality 

of items from a shipment data related to the plurality of items, 

 comparing each of the feature amounts acquired for a certain item with each of 

the feature amounts acquired for other items and calculating a change amount 

between the corresponding feature amounts, and 

 classifying the plurality of items into a plurality of item groups on the basis of a 

magnitude of the calculated change amount; 

 a shipment predicting step predicting shipment amounts and shipment timings 

of the plurality of items; and 

 a placement determining step determining a placement for each of the 

classified item groups and a placement of the plurality of items on the basis of a 

shipment prediction in the shipment predicting step. 
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9. An inventory placement program allowing a computer to function as: 

 a grouping means acquiring a plurality of feature amounts for each of a plurality 

of items from a shipment data related to the plurality of items, 

 comparing each of the feature amounts acquired for a certain item with each of 

the feature amounts acquired for other items and calculating a change amount 

between the corresponding feature amounts, and 

 classifying the plurality of items into a plurality of item groups on the basis of a 

magnitude of the calculated change amount; 

 a shipment predicting means predicting shipment amounts and shipment 

timings of the plurality of items; and 

 a placement determining means determining a placement for each of the 

classified item groups and a placement of the plurality of items on the basis of the 

shipment prediction by the shipment predicting means. 

  


