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DESCRIPTION 

 

Title of Invention 

INFORMATION PROCESSING DEVICE, STORAGE CONTAINER, AND PROGRAM 

 5 

Technical Field 

[0001] 

 The present disclosure relates to an information processing device, a storage 

container, and a program.   

 10 

Background Art 

[0002] 

 Patent Document 1 discloses a configuration provided with a CCD camera 

photographing a surface to be inspected in synchronization with a pulse light source, and a 

damage detection device comparing illuminance of a dark part in an image of the photograph 15 

with a predetermined threshold, and, if the illuminance is lower than the threshold, issuing a 

damage detection signal.   

 

Citation List 

Patent Literature 20 

[0003] 

 Patent Document 1: Japanese Patent Laid-Open No. 2001-194318 

 

Summary of Invention 

Technical Problem 25 

[0004] 

 Storage containers, such as containers containing fresh items, are provided with a 
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casing and the fresh item is contained inside the casing in some cases.   

 Here, due to passage of time, the casing degrades to have holes or gaps.  In this case, 

it becomes difficult to maintain the environment inside the casing at the environment that has 

been originally intended, and the freshness of the fresh items decreases.   

 An object of the present disclosure is to make it possible to grasp a degradation state 5 

of a casing containing fresh items.   

Solution to Problem 

[0005] 

 An information processing device of the present disclosure includes: an internal 

information acquisition unit acquiring internal information, which is information regarding an 10 

inside of a casing containing a fresh item in a refrigerated state or a frozen state; and a 

degradation information generation unit generating information regarding degradation of the 

casing based on the internal information acquired by the internal information acquisition unit.   

 According to the information processing device, the status of degradation of the 

casing containing the fresh items can be grasped.   15 

[0006] 

 Here, the internal information acquisition unit may acquire, as the internal 

information, atmosphere information, which is information regarding an atmosphere inside 

the casing, and the degradation information generation unit may generate the information 

regarding the degradation based on the atmosphere information.  In this case, the 20 

information regarding the degradation of the casing can be generated by obtaining 

information regarding the atmosphere inside the casing.   

 In addition, the internal information acquisition unit may acquire fresh item state 

information, which is information regarding a state of the fresh item contained in the casing, 

as the internal information, and the degradation information generation unit may generate the 25 

information regarding the degradation based on the fresh item state information.  In this case, 

the information regarding the degradation of the casing can be generated by obtaining the 
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information regarding the state of the fresh item contained in the casing.   

 In addition, the internal information acquisition unit may acquire operation status 

information, which is information regarding an operation status of an air conditioner that 

conditions air inside the casing, as the internal information, and the degradation information 

generation unit may generate the information regarding the degradation based on the 5 

operation status information acquired by the internal information acquisition unit.  In this 

case, the information regarding the degradation of the casing can be generated by obtaining 

the information regarding the operation status of the air conditioner that conditions air inside 

the casing.   

 In addition, the internal information acquisition unit may further acquire atmosphere 10 

information, which is information regarding an atmosphere inside the casing, and the 

degradation information generation unit may generate the information regarding the 

degradation based on the operation status information and the atmosphere information 

acquired by the internal information acquisition unit.  In this case, the information regarding 

the degradation of the casing can be generated by obtaining the information regarding the 15 

operation status of the air conditioner that conditions air inside the casing and the information 

regarding the atmosphere inside the casing.   

 In addition, the internal information acquisition unit may acquire a photographed 

image obtained by photographing the inside of the casing as the internal information, and the 

degradation information generation unit may analyze the photographed image to generate the 20 

information regarding the degradation.  In this case, the information regarding the 

degradation of the casing can be generated by photographing the inside of the casing to obtain 

the photographed image thereof.   

 In addition, the degradation information generation unit may generate the 

information regarding the degradation based on the internal information acquired by the 25 

internal information acquisition unit when the casing is in a specific situation.  In this case, 

as compared to the case in which the information regarding the degradation is generated based 
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on the internal information obtained when the casing is not in the specific situation, the 

accuracy of information, when the information indicating that the casing has degraded is 

outputted, can be increased.   

 In addition, the degradation information generation unit may generate the 

information regarding the degradation based on the internal information acquired by the 5 

internal information acquisition unit when another casing is placed on the casing.  In this 

case, the information regarding the degradation of the casing can be generated based on the 

internal information obtained under the situation in which the casing is likely to be deformed.   

 In addition, the degradation information generation unit may generate the 

information regarding the degradation based on the internal information acquired by the 10 

internal information acquisition unit when the casing is being transported.  In this case, the 

information regarding the degradation of the casing can be generated based on the internal 

information obtained under the situation in which the casing is likely to be deformed.   

 In addition, the degradation information generation unit may generate the 

information indicating that the casing has degraded when the internal information includes 15 

information indicating that a predetermined specific event has occurred more than a 

predetermined number of times.  In this case, as compared to the case in which the 

information indicating that the casing has degraded is generated when information indicating 

that the predetermined specific event has occurred only once is included in the internal 

information, the accuracy of information, when the information indicating that the casing has 20 

degraded is outputted, can be increased.   

 In addition, the degradation information generation unit may generate the 

information regarding the degradation for each of multiple locations inside the casing.  In 

this case, the situation of degradation of the casing can be grasped individually for each of the 

multiple locations inside the casing.   25 

 In addition, an output unit may be further included, the output unit outputting the 

information regarding the degradation generated by the degradation information generation 
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unit to a predetermined output destination.  In this case, the generated information regarding 

the degradation can be outputted to the predetermined output destination.   

 In addition, the internal information acquisition unit may acquire, as the internal 

information, information regarding a heat reflux rate of the casing, and the degradation 

information generation unit may generate the information regarding the degradation of the 5 

casing based on a change in the heat reflux rate.  In this case, the information regarding the 

degradation of the casing can be generated based on the information regarding the heat reflux 

rate.   

 In addition, the internal information acquisition unit may acquire an operation status 

of an appliance processing gas inside the casing as the internal information, and the 10 

degradation information generation unit may generate the information regarding the 

degradation of the casing based on a change in the operation status.  In this case, the 

information regarding the degradation of the casing can be generated based on the operation 

status of the appliance processing the gas inside the casing.   

[0007] 15 

 Moreover, in the case where the present disclosure is viewed as a storage container, 

the storage container of the present disclosure includes: a casing containing a fresh item in a 

refrigerated state or a frozen state; and an information processing device processing 

information regarding the casing, wherein the information processing device is the 

information processing device described in any of the above descriptions.  According to the 20 

storage container, the status of the degradation of the casing containing the fresh item can be 

grasped.   

[0008] 

 Moreover, in the case where the present disclosure is viewed as a program, the 

program of the present disclosure causes a computer to implement: an internal information 25 

acquisition function acquiring internal information, which is information regarding an inside 

of a casing containing a fresh item in a refrigerated state or a frozen state; and a degradation 
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information generation function generating information regarding degradation of the casing 

based on the internal information acquired by the internal information acquisition function.  

According to the program, the status of the degradation of the casing containing the fresh item 

can be grasped.   

 5 

Brief Description of Drawings 

[0009] 

 FIG. 1 is a diagram showing an example of a container;  

 FIG. 2 is a diagram showing a hardware configuration of an information processing 

device;  10 

 FIG. 3 is a block diagram showing functions of the information processing device;  

 FIG. 4 is a diagram showing another configuration example of the container;  

 FIG. 5 is a diagram showing still another configuration example of the container;  

 FIG. 6 is a flowchart showing an example of a process flow;  

 FIG. 7 is a flowchart showing a flow of processes performed in an acquisition 15 

process of a freshness sensor value and a generation process of degradation information based 

on the freshness sensor value;  

 FIG. 8 is a flowchart showing a flow of an acquisition process of an environmental 

sensor value and a generation process of degradation information based on the environmental 

sensor value;  20 

 FIG. 9 is a flowchart showing a flow of an acquisition process of an operation status 

of an air conditioner and a generation process of degradation information based on the 

operation status of the air conditioner;  

 FIG. 10 is a flowchart showing a flow of an acquisition process of an operation status 

of a supply device and a generation process of degradation information based on the operation 25 

status of the supply device; and  

 FIG. 11 is a flowchart showing a flow of an acquisition process of an image obtained 
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by an imaging element and a generation process of degradation information based on the 

image.   

 

Description of Embodiments 

[0010] 5 

 Hereinafter, embodiments will be described with reference to drawings.   

 FIG. 1 is a diagram showing an example of a container 10 related to the present 

embodiment.   

 The container 10, which is an example of a storage container, is used for transporting 

fresh items, and loaded on transportation equipment such as a ship, an aircraft, or a vehicle, to 10 

be transported to a destination.   

 Here, the "fresh item" refers to an item sold with importance placed on freshness 

under temperature control.  Examples of the fresh items include green goods, fresh fish, and 

meat.  Here, examples of the green goods include vegetables and fruits.  The fresh items 

also include beverages such as milk and non-food products such as fresh flowers.   15 

[0011] 

 The present embodiment is provided with a detection unit 12 detecting the quality of 

gas in the container 10.   

 The detection unit 12 includes, as a main constituent, multiple collection members 30 

collecting the gas, and a detection section 40.   20 

 The present embodiment is further provided with an information processing device 

100 processing the detection results obtained by the detection section 40, or controlling valves 

700, which will be described later, and so on.   

[0012] 

 The present embodiment is also provided with an air conditioner 200 setting the 25 

temperature inside the container 10 to a predetermined temperature.   

 In the present embodiment, the container 10 is supplied with cooled air by the air 
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conditioner 200, and thereby the inside of the container 10 is brought into the refrigerated 

state or the frozen state.  The container 10 of the present embodiment contains the fresh 

items in the refrigerated state or the frozen state.   

[0013] 

 The multiple collection members 30 are used for collecting the gas inside the 5 

container 10.   

 The collection member 30 is installed at each of multiple locations different from one 

another.  More specifically, the multiple collection members 30 are disposed so that the 

positions thereof in the longitudinal direction of the container 10 are different from one 

another.   10 

 Note that the multiple collection members 30 may be disposed in the state where the 

positions thereof in the short direction of the container 10 are shifted from one another.  In 

addition, the  multiple collection members 30 may be disposed in the state where the 

positions thereof in the height direction are shifted from one another.   

[0014] 15 

 In the present embodiment, the collection members 30 are installed at the multiple 

locations, and each collection member 30 collects gas at each of the multiple locations.   

 The container 10 is provided with a rectangular parallelepiped casing 11 that divides 

the inside and the outside of the container 10.  The multiple collection members 30 are 

supported by the casing 11.   20 

[0015] 

 Here, the "casing 11" refers to the portion that constitutes the main part of the 

container 10 and has a function to form the space to contain the objects.   

 In the present embodiment, the casing 11 contains the fresh items inside thereof.   

 The shape of the casing 11 is not limited to a rectangular parallelepiped or a cube, but 25 

may be a dome shape or a spherical shape, for example.  In addition, the casing 11 is not 

limited to be configured by a single component, but may be configured by combining 
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multiple components.   

[0016] 

 The casing 11 of the present embodiment is configured with a ceiling section 11A, 

side-wall sections 11B, and a bottom section 11C.   

 In the present embodiment, the fresh items (not shown) are contained in the 5 

rectangular parallelepiped space 90 enclosed by the ceiling section 11A, the side-wall sections 

11B, and the bottom section 11C.   

 Moreover, in the present embodiment, the fresh items are contained in the space 90 in 

the refrigerated state or the frozen state as described above.   

[0017] 10 

 Each collection member 30 is composed of a resin material.  In addition, each 

collection member 30 is configured with a flexible tubular member.  This makes it possible 

in the present embodiment to adjust the positions of the collection members 30.   

 More specifically, each of the collection members 30 has an inlet 31A for sucking gas 

at the tip end portion thereof, and, in the present embodiment, the collection member 30 is 15 

deformed to make it possible to adjust the position of the inlet 31A.   

[0018] 

 To put it another way, the collection member 30 is supported by the casing 11, and 

has a free end on the end portion opposite to the side supported by the casing 11.  In the 

present embodiment, the position of the end portion at the free end side can be adjusted.   20 

 Further, each of the collection members 30 is provided in a wound-up form, and by 

unwinding the collection member 30 or by winding the collection member 30, the length of 

the collection member 30 can be changed.   

 In addition, the collection member 30 is hanging down, and by unwinding the 

collection member 30 or by winding the collection member 30, the position of collecting the 25 

gas moves in the vertical direction.   

[0019] 
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 As described above, the detection unit 12 is provided with a detection section 40 that 

detects the quality of the gas collected by the collection member 30.   

 In the present embodiment, the detection section 40 is not provided to correspond to 

each of the multiple collection members 30; accordingly, the number of installed detection 

sections 40 is less than the number of multiple collection members 30 that are installed.  In 5 

other words, in the present embodiment, the multiple collection members 30 are installed 

more than the detection sections 40.  In other words, in the present embodiment, the 

detection section 40 is being shared.   

[0020] 

 The detection section 40 as an example of a detecting unit includes a freshness sensor 10 

S1 and an environmental sensor S2.   

 The signals from the freshness sensor S1 and the environmental sensor S2 are 

outputted to the information processing device 100.  In other words, the signal from the 

detection section 40 is transmitted to the information processing device 100.   

[0021] 15 

 The freshness sensor S1 acquires information regarding freshness of fresh items.   

 Here, an example of the freshness sensor S1 is a gas sensor that detects 

predetermined specific gases, such as ethylene gas and carbon dioxide.   

 In the case where the fresh items are vegetables or fruits, or in response to 

degradation of the fresh items, ethylene gas and carbon dioxide increase around the fresh 20 

items.  By detecting the ethylene gas and carbon dioxide, decrease in freshness of the fresh 

items can be grasped.   

[0022] 

 In addition, examples of the freshness sensor S1 include a sensor that grasps 

fluorescence properties of the fresh items.  More specifically, examples of the freshness 25 

sensor S1 include a sensor that grasps chlorophyll fluorescence of the fresh items.   

 Fresh items such as green goods sometimes contain materials that emit fluorescence 
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when being irradiated with light having a short wavelength, such as ultraviolet light, and 

accordingly, by measuring the fluorescence, the freshness of the fresh items can be grasped.   

 In the case where the sensor that grasps the fluorescence properties of the fresh items 

is provided as the freshness sensor S1, the freshness sensor S1 is installed, for example, at a 

position facing the fresh items.   5 

[0023] 

 In addition, other than this, the respiration rate of the fresh items may be measured 

by use of the freshness sensor S1.  More specifically, as the freshness sensor S1, at least one 

of a sensor detecting oxygen and a sensor detecting carbon dioxide may be installed to 

measure the respiration rate of the fresh items.   10 

 Here, respiration of fresh items, such as vegetables and fruits, is a chain of enzyme 

chemistries, serves as an index indicating that the higher the respiration rate (the amount of 

carbon dioxide generation or the amount of oxygen consumption per unit time), the 

progressively lower the freshness of the fresh items.   

 Here, the higher the temperature of the environment around the fresh items, the 15 

higher the respiration rate, and the higher the temperature of the environment around the fresh 

items, the higher the quality decline rate of the fresh items.  By measuring the respiration 

rate of the fresh items, degradation in freshness of the fresh items can be grasped.   

 In addition, other than this, a near-infrared sensor may be used as the freshness 

sensor S1.   20 

 By degradation in freshness (maturing) of the fresh items, chlorophylls contained in 

the fresh items are decomposed, and the light absorption characteristics are changed.  Based 

on the range of the change, degradation in freshness of the fresh items can be estimated.  

Note that, in the case where the near-infrared sensor is used as the freshness sensor S1, the 

near-infrared sensor is installed, for example, at a position facing the fresh items.   25 

 In addition, other than this, a sensor measuring electrical resistance of fresh items 

may be used as the freshness sensor S1.  In the fresh items, cellular destruction is caused as 
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the freshness is decreased, and the electrical resistance of the fresh items is reduced with the 

cellular destruction.  Acquisition of the range of reduction in the electrical resistance makes 

it possible to grasp degradation in the freshness of the fresh items.  Note that, in the case 

where the sensor measuring the electrical resistance of fresh items is used as the freshness 

sensor S1, and the sensor is disposed in contact with the fresh items.   5 

[0024] 

 The environmental sensor S2 acquires information regarding the environment in the 

casing 11.   

 An example of the environmental sensor S2 is a temperature sensor or a humidity 

sensor.  In addition, examples of the environmental sensor S2 include a component sensor 10 

that detects specific components contained in the gas.  Another example of the 

environmental sensor S2 is a pressure sensor.   

[0025] 

 The detection section 40 is installed outside the container 10.   

 In the case where the detection section 40 is installed outside container 10, the gas 15 

collected by the collection members 30 is moved to the outside of the container 10 and 

supplied to the detection section 40 provided outside the container 10.   

 In other words, the gas collected by the collection members 30 is moved to the 

outside the casing 11 that contains fresh items, and supplied to the detection section 40 

provided outside the casing 11.   20 

 Note that the detection section 40 may be provided inside the casing 11, as will be 

described later, not limited to the outside of the casing 11.  In addition, in the case where the 

detection section 40 is the sensor that grasps the fluorescence characteristics as described 

above, the detection section 40 is disposed inside the casing 11 at the position facing the fresh 

items.   25 

[0026] 

 Further, in the present embodiment, as shown in FIG. 1, there is provided a common 
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duct 50, into which the gas collected by each of the collection members 30 flows (hereinafter, 

referred to as the "common duct 50").   

 The gas collected by each of the collected members 30 flows into the common duct 

50 and is supplied to the detection section 40 through the common duct 50.   

 Further, the present embodiment is provided with a compressor and a pump (not 5 

shown) for sending the gas collected by the collection members 30 to the detection section 40.   

[0027] 

 The casing 11 is provided with an opening 12X for sending the gas collected by the 

collection members 30 to the outside of the container 10.  In other words, the casing 11 is 

provided with the opening 12X for connecting the inside and the outside of the container 10.   10 

 The common duct 50 passes through the opening 12X to be provided from the inside 

to the outside of the casing 11.   

 In the present embodiment, the gas collected by the collection members 30 passes 

through the opening 12X to be supplied to the detection section 40.  In other words, in the 

present embodiment, the space 90 inside the casing 11 is connected to the detection section 40 15 

via the collection members 30 and the common duct 50.   

[0028] 

 Further, in the present embodiment, multiple connection sections 55, where the 

collection members 30 are connected to the common duct 50, are provided.   

 In the present embodiment, the detection section 40 is provided on the downstream 20 

side of the connection section 55 on the most downstream position in the moving direction of 

the gas toward the detection section 40.   

[0029] 

 Moreover, in the present embodiment, each of the connection sections 55 between 

the collection member 30 and the common duct 50 is provided with a valve 700 that connects 25 

and disconnects the collection member 30 and the common duct 50.   

 The valve 700 is, for example, an electromagnetic valve.  Each of the valves 700 is 
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controlled by a control section 201 (to be described later), and in each of the connection 

sections 55, the valve 700 is opened and closed.   

[0030] 

 In the present embodiment, of the multiple valves 700 that have been provided, for 

example, only one valve 700 is opened by the control section 201 (to be described later).  In 5 

addition, the control section 201 sequentially switches the valves 700 to be opened.   

 Consequently, in the present embodiment, the gas is supplied from the collection 

members 300, which are part of the multiple collection members 30, to the detection section 

40 sequentially.   

 In this case, in the present embodiment, information regarding degradation of the 10 

casing 11 can be generated for each of the multiple locations inside the casing 11 (details will 

be described later).   

[0031] 

 FIG. 2 is a diagram showing a hardware configuration of the information processing 

device 100.   15 

 The information processing device 100 is provided with a CPU (Central Processing 

Unit) 101, as an example of a processor, a ROM (Read Only Memory) 102, and a RAM 

(Random Access Memory) 103.  The information processing device 100 is also provided 

with a storage device 105, which is configured with a hard disk device and other devices, that 

stores information.  Further, the information processing device 100 includes a 20 

communication device 104 (communication I/F) that communicates with the outside.   

 In addition, the information processing device 100 is provided with input devices 

used for inputting information, such as a keyboard, a mouse, etc., and a display device, such 

as a liquid crystal display or others.   

[0032] 25 

 The ROM 102 and the storage device 105 store programs to be executed by the CPU 

101.  The CPU 101 reads the programs stored in the ROM102 and the storage device 105, 
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and executes the programs using the RAM 103 as the work area.   

 The CPU 101 executes the programs stored in the ROM 102 and the storage device 

105, to thereby achieve each functional section to be described later.   

[0033] 

 Here, the programs to be executed by the CPU 101 can be provided to the 5 

information processing device 100 in the state of being stored in a computer-readable 

recording medium, such as a magnetic recording medium(a magnetic tape, a magnetic disk, 

etc.), an optical recording medium (an optical disk, etc.), magneto optical recording medium 

or a semiconductor memory.  In addition, the programs to be executed by the CPU 101 may 

be provided to the information processing device 100 using communication methods such as 10 

the Internet.   

[0034] 

 FIG. 3 is a block diagram showing functions of the information processing device 

100.  Note that FIG. 3 shows a functional section related to generation of the information 

regarding the degradation of the casing 11.   15 

 The information processing device 100 of the present embodiment includes the 

control section 201, an internal information acquisition section 202, a degradation information 

generation section 203, and an output section 204.  These functional sections are 

implemented by the CPU 101 executing the programs stored in the ROM 102 (refer to FIG. 2) 

and the storage device 105.   20 

[0035] 

 The control section 201 controls each part of the container 10, such as opening and 

closing the valves 700 as described above.   

 The internal information acquisition section 202, as an example of an internal 

information acquisition unit, acquires internal information regarding the inside of the casing 25 

11.   

 Here, the "internal information" refers to information that can be acquired regarding 
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the inside of the casing 11.  Note that the internal information includes not only the very 

information obtained from the inside of the casing 11, but also information regarding devices 

that can affect the inside of the casing 11, such as information regarding the air conditioner 

200.   

[0036] 5 

 The degradation information generation section 203, as an example of a degradation 

information generation unit, generates information regarding degradation of the casing 11.   

 The output section 204, as an example of an output unit, outputs the information 

regarding the degradation of the casing 11 generated by the degradation information 

generation section 203.   10 

[0037] 

 As described above, the internal information acquisition section 202 acquires the 

internal information, which is the information regarding the inside of the casing 11.   

 Then, in the present embodiment, the degradation information generation section 203 

generates the information regarding the degradation of the casing 11 based on the internal 15 

information acquired by the internal information acquisition section 202.   

[0038] 

 More specifically, the internal information acquisition section 202 acquires, for 

example, atmosphere information that is information regarding an atmosphere inside the 

casing 11 as the internal information.   20 

 The degradation information generation section 203 generates the information 

regarding the degradation of the casing 11 based on the atmosphere information.   

[0039] 

 Specifically, the internal information acquisition section 202 acquires, for example, 

information outputted from the environmental sensor S2 as the atmosphere information.   25 

 Specifically, the internal information acquisition section 202 acquires the information 

outputted from the temperature sensor, the humidity sensor, the component sensor, the 
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pressure sensor, and other sensors, as the atmosphere information.   

 The degradation information generation section 203 generates the information 

regarding the degradation of the casing 11 based on the information outputted from the 

temperature sensor, the humidity sensor, the component sensor, the pressure sensor, and other 

sensors.   5 

[0040] 

 Specifically, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded, for example, in the case where the 

temperature inside the casing 11 is higher than a predetermined threshold.   

 More specifically, the degradation information generation section 203 generates the 10 

information indicating that the casing 11 has degraded in the case where the temperature 

acquired by the temperature sensor is higher than a predetermined threshold.   

[0041] 

 In addition, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded, for example, in the case where the 15 

humidity inside the casing 11 is higher or lower than a predetermined threshold.   

 More specifically, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where the humidity 

acquired by the humidity sensor is higher or lower than a predetermined threshold.   

[0042] 20 

 In the present embodiment, air is conditioned by the air conditioner 200 to keep the 

temperature inside the casing 11 lower than a predetermined temperature.  In addition, in the 

present embodiment, air is conditioned by the air conditioner 200 to keep the humidity inside 

the casing 11 within a predetermined range.   

 On the other hand, if the casing 11 has degraded, for example, and, if the casing 11 25 

has holes or gaps, the inside of the casing 11 is affected by the outside air.   

[0043] 
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 In this case, the temperature inside the casing 11 is sometimes higher than the 

temperature that is originally expected, or the humidity inside the casing 11 is sometimes 

higher or lower than the humidity that is originally expected.   

 In the present embodiment, if such a situation exists, the degradation information 

generation section 203 generates the information indicating that the casing 11 has degraded.   5 

[0044] 

 Note that, in the present embodiment, a description will be given of a case in which 

information regarding the degradation of the casing 11 provided to the container 10 is 

generated.   

 By the way, the casing 11 to be the target of generation of information regarding the 10 

degradation is not limited to the casing 11 provided to the container 10.  The casing 11 to be 

the target of generation of information regarding the degradation may be the casing 11 placed 

at a location other than the container 10.   

 Specifically, the casing 11 to be the target of generation of information regarding the 

degradation may be, for example, the casing 11 constituting a warehouse or the like.   15 

[0045] 

 Here, the casing 11 constituting the container 10 sometimes degrades with passage of 

time.  Specifically, for example, the casing 11 may have holes or gaps in some cases.   

 In addition, a heat insulating material provided to the casing 11 degrades or a flow 

path provided to the casing 11 is blocked.  Repetition of opening and closing the door in the 20 

container 10 may form gaps in the casing 11.   

[0046] 

 In this case, even if the air conditioner 200 is normally operating, there is a 

possibility that the inside of the casing 11 does not reach the appropriate temperature.  In 

addition, there may be a situation in which the humidity does not reach the originally 25 

expected humidity.   

 In this case, in the present embodiment, the information regarding the degradation of 
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the casing 11 is generated, and the administrator and the like can grasp that the casing 11 

degrades by acquiring the information.   

[0047] 

 In addition, other than the above, for example, in the case where the component 

value detected by the component sensor is larger or smaller than a predetermined threshold, 5 

the degradation information generation section 203 may generate the information indicating 

that the casing 11 has degraded.   

 Here, if the casing 11 has holes or gaps, the amount of a specific gas decreases or 

increases inside the casing 11.  In such a case, the degradation information generation 

section 203 generates the information indicating that the casing 11 has degraded.   10 

[0048] 

 More specifically, for example, to maintain the freshness of fresh items, carbon 

dioxide and oxygen are supplied to the inside of the casing 11 to adjust the concentration of 

carbon dioxide and the concentration of oxygen to a specific ratio in some cases.   

 In this case, if the casing 11 has holes or gaps, the ratio is changed, and the 15 

concentration of carbon dioxide and oxygen is changed.   

 In this case, in the present embodiment, the component sensor detects that the 

concentration of carbon dioxide and oxygen is changed.  In this case, the degradation 

information generation section 203 generates the information indicating that the casing 11 has 

degraded.   20 

[0049] 

 In addition, other than the above, the internal information acquisition section 202 

may acquire, for example, fresh item state information as the internal information.  Here, the 

"fresh item state information" refers to information regarding the state of the fresh items 

contained in the casing 11.   25 

 In this case, the degradation information generation section 203 generates the 

information regarding the degradation of the casing 11 based on the fresh item state 
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information.   

[0050] 

 More specifically, the internal information acquisition section 202 acquires, for 

example, information outputted from the freshness sensor S1 as the fresh item state 

information.   5 

 Then, the degradation information generation section 203 generates the information 

regarding the degradation based on the information outputted from the freshness sensor S1.   

[0051] 

 More specifically, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where, for example, the 10 

information outputted from the freshness sensor S1 is information indicating that the fresh 

items have already degraded.   

 More specifically, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where, for example, the 

concentration of ethylene gas or carbon dioxide outputted from the freshness sensor S1 15 

exceeds a predetermined threshold.   

[0052] 

 More specifically, when the process is to be performed, a relationship table 

describing the relationship between the number of days elapsed since the placement of the 

fresh items in the casing 11 and the threshold for gas concentration is generated in advance, 20 

and the generated table is stored in the storage device 105 (refer to FIG. 2).   

 When the information regarding the concentration of ethylene gas or carbon dioxide 

(hereinafter, referred to as "gas concentration") is acquired from the freshness sensor S1, the 

degradation information generation section 203 calculates the number of days elapsed since 

the day on which the fresh items were actually placed in the casing 11 to the day on which the 25 

information regarding the gas concentration was acquired, and grasps thereof.   

[0053] 
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 More specifically, in this case, the administrator or the like is asked to input 

information about the date of actually placing the fresh items in the casing 11, and the 

degradation information generation section 203 calculates and grasps the number of days 

elapsed since the date of placement to the date of acquiring the information regarding the gas 

concentration.   5 

 Then, the degradation information generation section 203 refers to the generated 

table to read and acquire a threshold corresponding to the grasped number of days elapsed.   

 The degradation information generation section 203 then determines whether or not 

the above-described acquired gas concentration is larger than the acquired threshold, and, in 

the case where the gas concentration is larger than the threshold, generates the information 10 

indicating that the casing 11 has degraded.   

[0054] 

 In the case where the casing 11 has holes or gaps, the temperature inside the casing 

11 increases, and thereby the fresh items are more likely to degrade.  In this case, more 

ethylene gas and carbon dioxide released from the fresh items can lead to increase in the 15 

concentration of ethylene gas and carbon dioxide, even though the number of days elapsed 

since the placement of the fresh items has been small yet.   

 In the present embodiment, if the concentration of ethylene gas and carbon dioxide 

are increased in spite of the still small number of days elapsed as described above, the 

degradation information generation section 203 generates the information indicating that the 20 

casing 11 has degraded.   

[0055] 

 In addition, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where, for example, 

fluorescence properties of the fresh items outputted from the freshness sensor S1 meet a 25 

predetermined requirement.   

 More specifically, in the present embodiment, the degree of freshness of the fresh 
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items can be grasped by measuring the fluorescence properties, such as chlorophyll 

fluorescence, as described above.  In the case where the fluorescence properties of the fresh 

items outputted from the freshness sensor S1 meet the predetermined requirement, the 

information indicating that the casing 11 has degraded is generated.   

[0056] 5 

 More specifically, when the process is to be performed, similar to the above, a 

relationship table describing the relationship between the number of days elapsed since the 

placement of the fresh items in the casing 11 and the concrete threshold for the fluorescence 

properties is generated in advance, for example, and the generated table is stored in the 

storage device 105.   10 

 When the information regarding the fluorescence properties is acquired from the 

freshness sensor S1, similar to the above, the degradation information generation section 203 

calculates the number of days elapsed since the day on which the fresh items were actually 

placed in the casing 11 to the day on which the information regarding the fluorescence 

properties was acquired, and grasps thereof.   15 

[0057] 

 Then, the degradation information generation section 203 refers to the relationship 

table to read and acquire a threshold corresponding to the grasped number of days elapsed.   

 The degradation information generation section 203 then generates the information 

indicating that the casing 11 has degraded in the case where a numeric value identified by the 20 

acquired information regarding the fluorescence properties is larger or smaller than the 

acquired threshold.   

[0058] 

 In addition, other than the above, the internal information acquisition section 202 

may acquire the operation status information, which is information regarding the operation 25 

status of the air conditioner 200, from the air conditioner 200 to regard the operation status 

information as the internal information.   
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 Then, in the case, the degradation information generation section 203 generates the 

information regarding the degradation based on the operation status information acquired by 

the internal information acquisition section 202.   

[0059] 

 More specifically, the internal information acquisition section 202 acquires, for 5 

example, power consumption of the air conditioner 200 as the internal information.  In other 

words, the internal information acquisition section 202 acquires, for example, the power 

consumption of the air conditioner 200 as the operation status information.   

 Then, the degradation information generation section 203 generates the information 

regarding the degradation based on the power consumption acquired by the internal 10 

information acquisition section 202.   

[0060] 

 More specifically, in this case, the degradation information generation section 203 

generates the information indicating that the casing 11 has degraded, in the case where, for 

example, the power consumption is larger than the predetermined threshold.   15 

 When the power consumption is large, it is expected that the temperature inside the 

casing 11 does not decrease due to holes or gaps in the casing 11, and thereby the air 

conditioner 200 operates more than necessary.   

 In this case, in the present embodiment, the degradation information generation 

section 203 generates the information indicating that the casing 11 has degraded.   20 

[0061] 

 Note that, in addition to the above, for example, information regarding the 

temperature of cooling air supplied to the inside of the casing 11 from the air conditioner 200 

may be acquired as the operation status information.  More specifically, in this case, for 

example, information regarding the set temperature of the cooling air is acquired from the air 25 

conditioner 200.   

 The degradation information generation section 203 then generates the information 
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indicating that the casing 11 has degraded in the case where, for example, the temperature 

identified by the information regarding the acquired set temperature is smaller than the 

predetermined threshold.   

 If the casing 11 has the holes or gaps, the temperature inside the casing 11 increases; 

with this, the air conditioner 200 sometimes changes the set temperature to set the lower set 5 

temperature.  In this case, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded. 

[0062] 

 In addition, as the operation status information, other than the above, the number of 

revolutions of fans provided to the air conditioner 200, the operation status of a compressor, 10 

and the like may be grasped.   

 In this case, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where the number of 

revolutions of fans exceeds the predetermined threshold, or the compressor is excessively 

operating.   15 

[0063] 

 In addition, as the operation status information, other than the above, an operation 

status of a supply device (not shown) that supplies carbon dioxide or oxygen to the casing 11, 

not limited to the air conditioner 200, may be grasped.   

 Then, In this case, the degradation information generation section 203 generates the 20 

information indicating that the casing 11 has degraded in the case where the grasped operation 

status meets a specific requirement.   

 More specifically, similar to the above, the degradation information generation 

section 203 generates the information indicating that the casing 11 has degraded in the case 

where, for example, the power consumption of the supply device exceeds the predetermined 25 

threshold.   

[0064] 
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 In the present embodiment, in some cases, the supply device is used to supply carbon 

dioxide and oxygen to the inside of the casing 11, to thereby adjust the concentration of 

carbon dioxide and the concentration of oxygen inside the casing 11 to a specific ratio.   

 In this case, if there are holes or gaps in the casing 11, the concentration of carbon 

dioxide and oxygen cannot be a predetermined concentration, and the power consumption of 5 

the supply device increases.   

 In this case, in the present embodiment, similar to the above, the degradation 

information generation section 203 generates the information indicating that the casing 11 has 

degraded.   

[0065] 10 

 In addition, other than the above, the internal information acquisition section 202 

may acquire both the above-described operation status information and atmosphere 

information as the internal information.   

 In this case, the degradation information generation section 203 generates the 

information regarding the degradation of the casing 11 based on both the operation status 15 

information and the atmosphere information.   

[0066] 

 More specifically, in this case, the degradation information generation section 203 

generates the information indicating that the casing 11 has degraded, in the case where, for 

example, the temperature obtained by the temperature sensor is higher than the threshold 20 

despite that the air conditioner 200 is operating over the predetermined time.   

 In addition, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where, for example, the 

temperature obtained by the temperature sensor is higher than the threshold despite that the 

power consumption of the air conditioner 200 is larger than the predetermined threshold.   25 

[0067] 

 In addition, other than the above, the degradation information generation section 203 



 

- 26 - 
 

may generate the information indicating that the casing 11 has degraded in the case where, for 

example, the information obtained by the freshness sensor S1 indicates that the fresh items 

have already degraded despite that the air conditioner 200 is normally operating.   

[0068] 

 Moreover, the internal information acquisition section 202 may acquire a 5 

photographed image obtained by photographing the inside of the casing 11 as the internal 

information.  Note that, in this case, an imaging device (not shown) that photographs the 

inside of the casing 11 is installed inside the casing 11.  Here, the imaging device is, for 

example, a CCD (Charge Coupled Device) and a CMOS (Complementary Metal Oxide 

Semiconductor).   10 

 In this case, the degradation information generation section 203 generates the 

information regarding the degradation of the casing 11 upon analyzing the photographed 

image acquired by the imaging device.   

[0069] 

 More specifically, in this case, the degradation information generation section 203 15 

analyzes the photographed image to determine whether or not there are holes or gaps in the 

casing 11.   

 More specifically, when a hole or a gap occurs in the casing 11, the brightness of the 

area increases; consequently, the degradation information generation section 203 determines 

that the casing 11 has a hole or a gap in the case where, for example, the brightness of a part 20 

of the photographed image increases.   

 Then, in this case, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded.   

[0070] 

 Note that, other than the above, for example, a result of irradiating an inner wall 25 

surface of the casing 11 with light from a light source and receiving the reflected light may be 

acquired as the internal information.   
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 If there are holes or gaps in the casing 11, the reflected light cannot be obtained or 

the reflected light is weakened; accordingly, it is possible to grasp that the casing 11 has holes 

or gaps.   

[0071] 

 In addition, other than the above, the degradation information generation section 203 5 

may generate the information regarding the degradation based on the internal information 

acquired by the internal information acquisition section 202 when the casing 11 is in a 

specific situation.   

 More specifically, as described above, the internal information acquisition section 

202 acquires, as the internal information, the fresh item state information, the operation status 10 

information, the atmosphere information, the photographed image, and so on.   

 The degradation information generation section 203 may generate the information 

regarding the degradation based on such information acquired by the internal information 

acquisition section 202 when the casing 11 is in a specific situation.   

[0072] 15 

 More specifically, the degradation information generation section 203 generates the 

information regarding the degradation based on the internal information acquired by the 

internal information acquisition section 202 when, for example, another casing 11 is placed on 

the casing 11.   

 To put it another way, the degradation information generation section 203 may 20 

generate the information regarding the degradation based on the internal information acquired 

by the internal information acquisition section 202 when another container 10 is placed on the 

container 10.   

 In other words, the degradation information generation section 203 may generate the 

information regarding the degradation based on the internal information acquired by the 25 

internal information acquisition section 202 when the container 10 is actually used.   

[0073] 
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 In this case, the degradation information generation section 203 generates the 

information regarding the degradation of the container 10 based on the internal information 

obtained under the situation in which the casing 11 is deformed and the holes and gaps 

occurring in the casing 11 are enlarged.   

 In the case where another casing 11 is placed on the casing 11, the target casing 11 5 

positioned below is likely to be deformed due to the weight of the other casing 11.  In this 

case, if the target casing 11 has holes or gaps, the holes or gaps are enlarged.   

[0074] 

 In this case, the situation in which there are holes or gaps in the casing 11 is reflected 

in the internal information acquired by the internal information acquisition section 202.   10 

 In this case, even though the holes and gaps occurring in the casing 11 are small, the 

information indicating the occurrence of degradation is likely to be generated in the 

degradation information generation section 203.   

[0075] 

 Note that whether or not another casing 11 is placed on the casing 11 can be 15 

determined by, for example, installing a load cell on each casing 11 and obtaining an output 

from the load cell.   

 In addition, whether or not another casing 11 is placed on the casing 11 may be 

determined based on information indicating that another casing 11 is placed on the casing 11 

inputted by the administrator or the like, who has been asked to input the information.   20 

[0076] 

 In addition, other than the above, the degradation information generation section 203 

may generate the information regarding the degradation of the casing 11 based on the internal 

information acquired by the internal information acquisition section 202 when the container 

10 is being transported.   25 

 In this case, it is possible to obtain the internal information under the situation in 

which the container 10 is loaded on a cargo ship, an external force is applied to the casing 11, 
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and the casing 11 is easily deformed.   

[0077] 

 In this case, similar to the above, the situation in which there are holes or gaps in the 

casing 11 is reflected in the internal information acquired by the internal information 

acquisition section 202.   5 

 Then, in this case, similar to the above, even though the holes and gaps occurring in 

the casing 11 are small, the information indicating the occurrence of degradation is likely to 

be generated in the degradation information generation section 203.   

[0078] 

 Note that whether or not the casing 11 is transported can be determined based on, for 10 

example, the degree of change in the position, which is identified by positional information 

obtained by GPS, per unit time.   

 More specifically, in this case, the GPS is installed in the container 10.  Then, the 

degree of change in position, which is identified by the positional information obtained by the 

GPS, per unit time is grasped, and, in the case where the degree exceeds a predetermined 15 

threshold, it is determined that the container 10 is being transported.   

[0079] 

 In addition, other than the above, the degradation information generation section 203 

may generate the information indicating that the casing 11 has degraded in the case where 

information indicating that a predetermined specific event has occurred more than a 20 

predetermined number of times is included in the internal information.   

 More specifically, the degradation information generation section 203 generates the 

information indicating that the casing 11 has degraded in the case where, for example, 

information indicating that the temperature inside the container 10 exceeds the threshold three 

times is included in the internal information.   25 

[0080] 

 More specifically, in this case, the degradation information generation section 203 
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analyzes the internal information obtained by the internal information acquisition section 202.  

Then, the degradation information generation section 203 generates the information indicating 

that the casing 11 has degraded in the case where, for example, information indicating that the 

temperature inside the container 10 exceeds the threshold three times is included in the 

internal information.   5 

 In this case, accuracy of the information indicating that the casing 11 has degraded is 

increased as compared to, for example, the case in which the information indicating that the 

casing 11 has degraded is generated based on information indicating that the temperature 

inside the container 10 exceeds the threshold once.   

[0081] 10 

 In addition, other than the above, the degradation information generation section 203 

may generate the information regarding the degradation for each of the multiple locations 

inside the casing 11.   

 More specifically, in the configuration example of the present embodiment, as 

described above, the valve 700 is provided at each connection section 55 between the 15 

collection member 30 and the common duct 50, and the gas can be supplied to the detection 

section 40 individually at each installation location of the collection member 30.   

 In this case, the internal information acquisition section 202 can acquire the internal 

information at each of the multiple locations inside the casing 11.   

[0082] 20 

 In this case, the degradation information generation section 203 generates the 

information regarding the degradation based on each internal information acquired by the 

internal information acquisition section 202.   

 In this case, the degradation information generation section 203 generates 

information indicating whether or not the casing 11 has degraded for each location where the 25 

collection member 30 is installed.   

 To put it another way, in this case, the degradation information generation section 
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203 generates information indicating whether or not the casing 11 has degraded for each of 

the multiple locations inside the casing 11.   

[0083] 

 Note that, in the above, the description has been given of the case, in which the 

information indicating that the casing 11 has degraded is generated as the information 5 

regarding the degradation, as an example; however, the information to be generated is not 

limited thereto.   

 The degradation information generation section 203 may generate information 

indicating the degree of degradation in place of, or, in addition to the information indicating 

that the casing 11 has degraded.   10 

[0084] 

 More specifically, the degradation information generation section 203 may generate 

information indicating the degree of degradation in accordance with the degree of numerical 

values identified by the internal information acquired by the internal information acquisition 

section 202.   15 

 More specifically, the degradation information generation section 203, for example, 

may grasp the degree of degradation by a numerical value within the range of 0 to 100, and 

output the numerical value.   

[0085] 

 In the present embodiment, as described above, the degradation information 20 

generation section 203 generates the information regarding the degradation of the casing 11.   

 When the degradation information generation section 203 generates the information 

regarding the degradation, in the present embodiment, the output section 204 (refer to FIG. 3) 

outputs the information regarding the degradation to a predetermined destination.   

[0086] 25 

 Specifically, the output section 204 outputs the information regarding the degradation, 

for example, to a PC (personal computer) or a mobile terminal of the administrator of the 
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container 10.   

 Moreover, for example, in the case where the container 10 is provided with a display 

device, the output section 204 outputs the information regarding the degradation to the display 

device.   

 This allows the administrator and the like of the container 10 to know the 5 

information regarding the degradation of the container 10.   

[0087] 

 In addition, other than the above, in the case where the output section 204 outputs the 

information indicating that the casing 11 has degraded, the output section 204 may further 

output the information indicating warning.  In addition, other than the above, the output 10 

section 204 may output the information encouraging a checkup of the casing 11.   

 Here, in the present embodiment, the degradation itself of the casing 11 is not 

directly detected; consequently, it can also be expected that the casing 11 has not degraded in 

actuality.  In other words, it is also be expected that the fresh items have degraded by a factor 

other than the degradation of the casing 11.   15 

[0088] 

 In this case, if the information encouraging the checkup of the casing 11 is outputted 

as described above, the possibility of finding factors that degrade the fresh items, which are 

other than the degradation of the casing 11, increases.   

 For example, the possibility of finding the other factors, such as a situation in which 20 

the container 10 is placed at a poorly ventilated position, or a situation in which the air 

conditioner 200 has troubles, increases.   

[0089] 

(Others) 

 In the above, the description has been given of the case in which the detection section 25 

40 is provided outside the container 10.  To put it another way, in the above, the description 

has been given of the case in which the freshness sensor S1 and the environmental sensor S2 
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are provided outside the container 10.   

 By the way, the position of placement of the detection section 40 is not limited 

thereto, and the detection section 40 may be provided inside the container 10, as shown in 

FIG. 4 (the diagram showing another configuration example of the container 10).   

[0090] 5 

 In the configuration example shown in FIG. 4, installation of the collection members 

30 is canceled, and the detection sections 40 are placed at the respective locations where the 

collection members 30 were installed.  In this case, in similar to the above, the information 

regarding the degradation of the casing 11 can be generated for each of the multiple locations.   

 In addition, in the case where the detection sections 40 are provided inside the 10 

container 10, only one detection section 40 may be provided inside the container 10 as shown 

in FIG. 5 (the diagram showing another configuration example of the container 10).   

 Note that, in the case where only one detection section 40 is provided as described 

above, it is preferable to provide the one detection section 40 at the center portion of the 

container 10 in the longitudinal direction.   15 

[0091] 

 In addition, in the above, acquisition of the internal information and generation of the 

information regarding the degradation of the casing 11 have been performed by the 

information processing device 100 provided to the container 10.   

 By the way, not limited thereto, the information processing device 100 may be 20 

installed separately from the container 10 to acquire the internal information and generate the 

information regarding the degradation of the casing 11.   

[0092] 

 Moreover, in the above, the description has been given of the case in which the 

pieces of information obtained by the detection sections 40 are sequentially supplied to the 25 

internal information acquisition section 202; however, not limited thereto, the information 

obtained by the detection sections 40 may be temporarily stored in a memory provided to the 
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detection section 40.   

 Then, for example, at specific timing, such as the timing of taking the fresh items out 

of the container 10, the stored information may be provided from the memory to the 

information processing device 100.   

[0093] 5 

 In addition, the degradation information generation section 203 may generate the 

information regarding the degradation of the casing 11 based on the plural pieces of internal 

information obtained by the internal information acquisition section 202.   

 More specifically, the degradation information generation section 203 may generate 

the information regarding the degradation of the casing 11 based on the plural pieces of 10 

internal information sequentially acquired by the internal information acquisition section 202.   

[0094] 

 In other words, the degradation information generation section 203 may generate the 

information regarding the degradation of the casing 11 based on each of the plural pieces of 

internal information acquired sequentially and in chronological order by the internal 15 

information acquisition section 202.   

 More specifically, in this case, the degradation information generation section 203 

sequentially acquires the pieces of internal information acquired by the internal information 

acquisition section 202.  Then, in the case where the latest internal information that has been 

acquired is the information indicating that the casing 11 has degraded, the degradation 20 

information generation section 203 generates and outputs the information indicating that the 

casing 11 has degraded.   

 In this case, the inside of the casing 11 is always monitored substantially; therefore, if 

degradation occurs in the casing 11, it is possible to provide the information indicating that 

the casing 11 has degraded to the administrator or the like at earlier timing.   25 

[0095] 

 In addition, other than the above, outputs from the detection sections 40 provided to 



 

- 35 - 
 

the respective containers 10, which are the outputs of the respective multiple containers 10, 

are acquired, and the multiple outputs that have been obtained may be compared.   

 Then, in the case where the contents of one output are different from those of each of 

the other outputs, the container 10 where the detection section 40, from which the one output 

has been obtained, is installed may be identified.   5 

 In this case, at the identified container 10, occurrence of abnormality, such as the 

degradation of the casing 11, can be detected.   

[0096] 

 Here, in the case where there are multiple containers 10 under the same conditions, 

when abnormality occurs in one container 10, the detection result by the detection section 40, 10 

which is obtained in the one container 10, is different from the detection result by the 

detection section 40, which is obtained in each of the other containers 10.   

 In this case, it is expected that abnormality, such as the degradation of the casing 11, 

occurs in the one container 10, and, in the process of the present embodiment, the occurrence 

of the abnormality can be grasped.   15 

[0097] 

 Next, specific examples of processes carried out in the present embodiment will be 

described.   

 FIG. 6 is a flowchart showing an example of a process flow carried out in the present 

embodiment.   20 

 In the present embodiment, when a process is started, first, it is determined whether 

or not the air conditioner 200 is operating normally (step S601).  In other words, whether or 

not the appliances, such as a freezing machine, are normally operating is determined.   

 Then, if the appliances are operating normally, it is determined whether or not the 

door of the container 10 is closed (step S602).   25 

 Then, in the case where it is determined in step S602 that the door of the container 10 

is closed, an acquisition process of the internal information by the internal information 
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acquisition section 202 and a generation process of the degradation information by the 

degradation information generation section 203 are performed (step S603).   

[0098] 

 More specifically, in the process of step S603, the internal information acquisition 

section 202 and the degradation information generation section 203 carry out the following 5 

processes (A) to (E).   

 (A) The internal information acquisition section 202 and the degradation information 

generation section 203 acquire the freshness sensor value, which is the value obtained by the 

freshness sensor S1, and generate the degradation information based on the freshness sensor 

value.   10 

 (B) The internal information acquisition section 202 and the degradation information 

generation section 203 acquire the environmental sensor value, which is the value obtained by 

the environmental sensor S2, and generate the degradation information based on the 

environmental sensor value.   

 (C) The internal information acquisition section 202 and the degradation information 15 

generation section 203 acquire the operation status of the air conditioner 200, and generate the 

degradation information based on the operation status.   

 (D) The internal information acquisition section 202 and the degradation information 

generation section 203 acquire the operation status of the supply device that supplies carbon 

dioxide and the like to the container 10, and generate the degradation information based on 20 

the operation status.   

 (E) The internal information acquisition section 202 and the degradation information 

generation section 203 acquire the image obtained by the imaging device, and generate the 

degradation information based on the image.   

[0099] 25 

 In the case where the degradation information generation section 203 determines that 

the degradation occurs in the container 10 in step S603, the degradation information 
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generation section 203 sets a degradation establishment flag, which is a flag indicating that 

the container 10 is degrading, in step S603.   

 Then, in step S604, it is determined whether or not the degradation establishment 

flag is set, and in the case where the degradation establishment flag is set, the process 

proceeds to step S605.   5 

[0100] 

 In the process of step S605, the inside of the container 10 is photographed by using 

the imaging device installed inside the container 10 to acquire an image of the inside of the 

container 10.   

 In addition, in the process of step S605, a message to the effect that the degradation 10 

establishment flag is set (to the effect that the container 10 is degrading) and data indicating 

that the degradation occurs are transmitted to the administrator.   

 Here, examples of data indicating that the degradation occurs include the number of 

degradation establishment flags, information acquired by the internal information acquisition 

section 202, and the image obtained by the imaging device.   15 

 This allows the administrator to grasp the degradation of the container 10, and the 

degree of the degradation.   

[0101] 

 Note that, in the case where the container 10 is used as a maritime container, since 

the container 10 is continuously used over multiple voyages, the internal information 20 

acquisition section 202 acquires information of multiple voyages in this case.   

 In addition, in the present embodiment, the more the number of degradation 

establishment flags described above is notified to the administrator, the more the possibility of 

actual degradation of the container 10 increases, and the more the number of degradation 

establishment flags is, the more the accuracy of actual degradation of the container 10 25 

increases.   

[0102] 
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 FIG. 7 is a flowchart showing a flow of processes performed in the acquisition 

process of the freshness sensor value and the generation process of the degradation 

information based on the freshness sensor value in the above-described (A).   

 In the present embodiment, the concentration of ethylene gas, oxygen, carbon 

dioxide, and the like can be grasped by the freshness sensor S1 (step S701).  In addition, in 5 

the present embodiment, the fluorescence properties can be grasped by the freshness sensor 

S1 (step S701).   

 Then, in the present embodiment, the internal information acquisition section 202 

acquires these pieces of information sequentially outputted from the freshness sensor S1, and 

stores these pieces of information in the storage device 105 (refer to FIG. 2) (step S702).   10 

[0103] 

 Next, in the present embodiment, the internal information acquisition section 202 

reads the information from the storage device 105 every elapse of a predetermined amount of 

time, and based on the information, generates an index of degradation of the container 10 

(step S703).   15 

 Specifically, the internal information acquisition section 202 generates, for example, 

information regarding a rate of increase in ethylene gas as an index of degradation of the 

container 10.   

 Specifically, the internal information acquisition section 202 generates information 

regarding the rate of increase in ethylene gas based on the concentration of ethylene gas at 20 

specific timing and the concentration of ethylene gas at specific timing prior to the above 

specific timing.   

[0104] 

 More specifically, the internal information acquisition section 202 reads the 

information regarding the concentration of ethylene gas from the storage device 105.   25 

 Then, the internal information acquisition section 202 generates the information 

regarding the rate of increase in ethylene gas based on the concentration of ethylene gas at 
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specific timing and the concentration of ethylene gas at specific timing prior to the above 

specific timing.   

[0105] 

 Then, the process proceeds to step S704, and the degradation information generation 

section 203 determines whether or not the rate of increase in ethylene gas exceeds a 5 

predetermined threshold.   

 In the case where the rate of increase in ethylene gas exceeds the predetermined 

threshold, the degradation information generation section 203 determines that the container 10 

is degrading, and sets the degradation establishment flag, which is a flag indicating that the 

container 10 is degrading (step S705).   10 

 Note that, after the process in step S705, the processes in and after step S701 are 

performed again.  In addition, in the case where it is determined in step S704 that the rate of 

increase in ethylene gas does not exceed the predetermined threshold, the processes in and 

after step S701 are also performed again.   

[0106] 15 

 Moreover, other than the above, in the process in step S703, for example, information 

regarding the rate of increase in the respiration amount may be generated as an index of 

degradation of the container 10.   

 Specifically, the internal information acquisition section 202 generates information 

regarding a rate of decrease in the concentration of oxygen and a rate of increase in the 20 

concentration of carbon dioxide as the information regarding the rate of increase in the 

respiration amount.   

 Specifically, the internal information acquisition section 202 generates information 

regarding the rate of decrease in the concentration of oxygen and the rate of increase in the 

concentration of carbon dioxide based on the concentration of oxygen and the concentration 25 

of carbon dioxide at specific timing and the concentration of oxygen and the concentration of 

carbon dioxide at specific timing prior to the above specific timing.   
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[0107] 

 Then, the process proceeds to step S704, and the degradation information generation 

section 203 determines whether or not the rate of increase in the respiration amount (the rate 

of decrease in the concentration of oxygen and the rate of increase in the concentration of 

carbon dioxide) exceeds a predetermined threshold.   5 

 In the case where the rate of increase in the respiration amount exceeds the 

predetermined threshold, the degradation information generation section 203 determines that 

the container 10 is degrading, and sets the degradation establishment flag (step S705).   

[0108] 

 Moreover, other than the above, in the process in step S703, information regarding 10 

the rate of decrease in the fluorescence properties may be generated as an index of 

degradation of the container 10.   

 Specifically, the internal information acquisition section 202 generates information 

regarding the rate of decrease in the fluorescence properties based on the value of the amount 

of chlorophyll fluorescence at specific timing and the value of the amount of chlorophyll 15 

fluorescence at specific timing prior to the above specific timing.   

[0109] 

 Then, the process proceeds to step S704, and the degradation information generation 

section 203 determines whether or not the rate of decrease in the fluorescence properties 

exceeds a predetermined threshold.   20 

 In the case where the rate of decrease in the fluorescence properties exceeds the 

predetermined threshold, the degradation information generation section 203 determines that 

the container 10 is degrading, and sets the degradation establishment flag (step S705).   

[0110] 

 FIG. 8 is a flowchart showing a flow of the acquisition process of the environmental 25 

sensor value and generation process of degradation information based on the environmental 

sensor value in the above-described (B).   
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 In the process of (B), the environmental sensor S2 sequentially outputs pieces of 

information regarding the outside temperature, the inside temperature, the humidity, the gas 

component value, and the air pressure (step S801).   

 The outside temperature refers to the temperature outside the container 10, the inside 

temperature refers to the temperature inside the container 10, and the humidity refers to the 5 

humidity inside the container 10.  The gas component value refers to the value of each of the 

various kinds of components contained in the gas inside the container 10, and the air pressure 

refers to the air pressure inside the container 10.   

[0111] 

 In step S802, the internal information acquisition section 202 acquires these pieces of 10 

information sequentially outputted from the environmental sensor S2, and sequentially stores 

thereof in the storage device 105 (refer to FIG. 2).   

 In addition, though the illustrations are omitted, in the process, the internal 

information acquisition section 202 also acquires information regarding the set temperature 

set by the administrator or the like, and also stores the information regarding the set 15 

temperature in the storage device 105.   

[0112] 

 In step S803, the internal information acquisition section 202 generates the index of 

degradation of the container 10 based on the above-described information stored in the 

storage device 105.   20 

 Specifically, the internal information acquisition section 202 generates, for example, 

information regarding a heat reflux rate as an index of degradation of the container 10.   

 Specifically, the internal information acquisition section 202 generates the 

information regarding the heat reflux rate by use of the following expression (1) every elapse 

of a predetermined amount of time,  25 

 Expression (1) ... (cooling capacity of air conditioner 200)/(outside temperature - 

inside temperature) 
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[0113] 

 In addition, the internal information acquisition section 202 finds the change rate in 

the heat reflux rate based on the heat reflux rate generated at specific timing and the heat 

reflux rate generated at  specific timing prior to the above specific timing.   

 The internal information acquisition section 202 acquires a new heat reflux rate by 5 

use of expression (1) every elapse of a predetermined amount of time, and finds a new change 

rate.   

[0114] 

 Then, in step S804, the degradation information generation section 203 determines 

whether or not the newly obtained change rate exceeds a predetermined threshold (step S804).   10 

 In the case where the change rate exceeds the threshold, the degradation information 

generation section 203 determines that the container 10 is degrading, and sets the degradation 

establishment flag (step S805).   

 Note that, similar to the above, in the present embodiment, after the process in step 

S805, the processes in and after step S801 are performed again.  In addition, in the case 15 

where it is determined in step S804 that the change rate does not exceed the threshold, the 

processes in and after step S801 are also performed again.   

[0115] 

 In the present embodiment, in the case where there is no major change in the state of 

the container 10, the heat reflux rate is generally constant.  When holes or gaps occur in the 20 

container 10 due to the degradation of the container 10, the heat reflux rate changes.   

 In this process example, the degradation of container 10 is grasped by understanding 

the change in the heat reflux rate.   

[0116] 

 Note that, to grasp the above-described cooling capacity, the internal information 25 

acquisition section 202 grasps the cooling capacity based on information regarding air 

supplied to the inside of the container 10 by the air conditioner 200 and the information 
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regarding the air conditioner 200.   

 Specifically, in the case of grasping the cooling capacity based on the information 

regarding the air, the internal information acquisition section 202 uses the following 

expression (2) to grasp the cooling capacity.   

 Expression (2): (intake temperature - blow-out temperature) x air volume (mass flow 5 

rate) x specific heat  

 Here, the intake temperature refers to the temperature of the gas sucked into the air 

conditioner 200, and the blow-out temperature refers to the temperature of the gas discharged 

from the air conditioner 200.  In addition, the air volume refers to the amount of gas 

discharged from the air conditioner 200.   10 

[0117] 

 In addition, in the case of grasping the cooling capacity based on the information 

regarding the air conditioner 200, the internal information acquisition section 202 uses the 

following expression (3) to grasp the cooling capacity.   

 Expression (3): refrigerant circulation amount (compressor discharge amount 15 

(volume) x number of revolutions x refrigerant density) x specific enthalpy difference in 

refrigerant between inlet and outlet of evaporator  

 Note that the refrigerant density is grasped based on, for example, the suction 

temperature and pressure of a compressor.  In addition, the specific enthalpy is grasped 

based on the suction pressure of a compressor and the temperatures at the inlet and outlet of 20 

an evaporator.   

[0118] 

 Moreover, other than the above, in the process of step S803, the internal information 

acquisition section 202 generates, for example, information regarding the humidity inside the 

container 10 as an index of degradation of the container 10.   25 

 Specifically, the internal information acquisition section 202 acquires the information 

regarding the humidity obtained at specific timing and the information regarding the humidity 
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obtained at specific timing prior to the above specific timing from the storage device 105 

(refer to FIG. 2).   

[0119] 

 Then, the internal information acquisition section 202 generates the index of 

degradation of the container 10 based on the acquired two pieces of information regarding the 5 

humidity.  Specifically, the internal information acquisition section 202 generates 

information regarding the change rate in the humidity based on the two pieces of information 

regarding the humidity.   

 Then, the degradation information generation section 203 determines, in the next step 

S804, whether or not the change rate having been generated exceeds a predetermined 10 

threshold (step S804).   

 In the case where the change rate exceeds the predetermined threshold, the 

degradation information generation section 203 then sets the degradation establishment flag 

(step S805).   

[0120] 15 

 Basically, the humidity inside the container 10 is kept constant, and in the case where 

the humidity inside the container 10 changes, it is estimated that there are holes or gaps in the 

container 10.   

 In the case where the outside temperature is higher than the inside temperature, the 

humidity inside the container 10 increases when the outside air enters the container 10 from 20 

the holes and gaps in the container 10.   

 In addition, in the case where the outside temperature is lower than the inside 

temperature, the humidity inside the container 10 decreases if the outside air enters the 

container 10 from the holes and gaps in the container 10.   

 In this process example, the degradation of the container 10 is grasped by 25 

understanding the change in the humidity inside the container 10.   

[0121] 
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 Moreover, other than the above, in the process of step S803, the internal information 

acquisition section 202 acquires, for example, information regarding the gas component value 

inside the container 10 as an index of degradation of the container 10.   

 Specifically, the internal information acquisition section 202 grasps gas component 

value at specific timing and the gas component value at specific timing prior to the above 5 

specific timing.  The internal information acquisition section 202 then acquires the change 

rate of the component value.   

[0122] 

 Then, the process proceeds to step S804, and the degradation information generation 

section 203 determines whether or not the change rate exceeds a predetermined threshold.  In 10 

the case where the change rate exceeds the predetermined threshold, the degradation 

information generation section 203 then sets the degradation establishment flag (step S805).   

 Here, as described above, the container 10 is sometimes provided with a supply 

device that supplies oxygen or carbon dioxide, and in this case, the gas component value 

inside the container 10 is kept constant.   15 

 In this case, if the component value varies, it is estimated that the holes or gaps occur 

in the container 10.  Then, in the present embodiment, in the case where the change rate 

exceeds the predetermined threshold, the degradation establishment flag is set.   

[0123] 

 Moreover, other than the above, in the process of step S803, the internal information 20 

acquisition section 202 generates, for example, information regarding the pressure inside the 

container 10 as an index of degradation of the container 10.   

 Specifically, the internal information acquisition section 202 grasps the change rate 

of the pressure based on the pressure inside the container 10 at specific timing and the 

pressure inside the container 10 at specific timing prior to the above specific timing.   25 

[0124] 

 Then, in step S804, the degradation information generation section 203 determines 
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whether or not the grasped change rate exceeds a predetermined threshold.   

 In the case where the grasped change rate exceeds the predetermined threshold, 

similar to the above, the degradation information generation section 203 then sets the 

degradation establishment flag (step S805).   

[0125] 5 

 Here, as described above, the container 10 is provided with a supply device that 

supplies oxygen or carbon dioxide, and the inside of the container 10 is compressed or the air 

inside the container 10 is discharged to the outside of the container 10 by the supply device.   

 In this case, the inside of the container 10 is brought into the compressed state or 

decompressed state.   10 

 In this case, if a hole or gap occurs in the container 10, the compressed state or 

decompressed state cannot be maintained and the pressure inside the container 10 changes.  

In this process example, the change in the pressure is detected to grasp degradation of the 

container 10.   

[0126] 15 

 FIG. 9 is a flowchart showing a flow of the acquisition process of the operation status 

of the air conditioner 200 and the generation process of degradation information based on the 

operation status of the air conditioner 200.   

 In the process of (C), the internal information acquisition section 202 sequentially 

acquires information, such as the power consumption, the intake temperature, the set 20 

temperature, the control temperature, the number of revolutions of fans, the operating status 

of the compressor, and the like from the air conditioner 200 (step S901).   

 Then, every acquisition of these pieces of information from the air conditioner 200, 

the internal information acquisition section 202 registers these acquired pieces of information, 

which are associated with one another, to a data sheet stored in the storage device 105 (refer 25 

to FIG. 2) (step S902).   

[0127] 
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 Next, the internal information acquisition section 202 generates the index of 

degradation of the container 10 based on the information registered in the data sheet (step 

S903).   

 Specifically, the internal information acquisition section 202 generates, for example, 

information regarding the difference in the power consumption as an index of degradation of 5 

the container 10.   

 Specifically, first, the internal information acquisition section 202 grasps an 

estimated power consumption of the air conditioner 200 at specific timing.  The internal 

information acquisition section 202 grasps the estimated power consumption based on, for 

example, various kinds of pieces of information, such as the initial performance, the outside 10 

temperature, the inside temperature, and the cooling capacity of the air conditioner 200.   

 In addition, the internal information acquisition section 202 acquires the actual power 

consumption of the air conditioner 200 at the specific timing.  The actual power 

consumption refers to the actual electric power used by the air conditioner 200.   

[0128] 15 

 Then, the internal information acquisition section 202 generates a difference between 

the estimated power consumption and the actual power consumption as the index of 

degradation of the container 10.  Note that, similar to the above, the generation is performed 

every elapse of a predetermined constant time.   

 Then, in step S904, the degradation information generation section 203 determines 20 

whether or not the difference exceeds a predetermined threshold.  In the case where the 

difference exceeds the predetermined threshold, similar to the above, the degradation 

information generation section 203 then sets the degradation establishment flag (step S905).   

 When a hole or gap occurs in the container 10, the actual power consumption 

increases, and thereby the expected power consumption and the actual power consumption are 25 

deviated from each other.  In the present embodiment, the degradation of the container 10 is 

detected by detecting the deviation.   
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[0129] 

 Note that, similar to the above, after the process in step S905, the processes in and 

after step S901 are performed again.  In addition, in the case where it is determined in step 

S904 that the difference does not exceed the predetermined threshold, the processes in and 

after step S901 are also performed again.   5 

[0130] 

 Moreover, other than the above, in the process in step S903, the internal information 

acquisition section 202 acquires, for example, information regarding the intake temperature or 

information regarding the control temperature as an index of degradation of the container 10.   

 In the case where the internal information acquisition section 202 acquires the 10 

information regarding the intake temperature, the internal information acquisition section 202 

acquires an estimated value of the intake temperature and an actual measurement value of the 

intake temperature actually measured.   

[0131] 

 To acquire the estimated value of the intake temperature, the internal information 15 

acquisition section 202 calculates and acquires the estimated value of the intake temperature 

based on, for example, various kinds of information, such as the outside temperature and the 

blow-out temperature.   

 In addition, the internal information acquisition section 202 acquires the actual 

measurement value based on the output from a not-shown sensor.   20 

 Next, the internal information acquisition section 202 obtains a difference between 

the estimated value and the actual measurement value as the index of degradation of the 

container 10.   

[0132] 

 Then, the degradation information generation section 203 carries out the 25 

determination process in step S904 to determine whether or not the difference exceeds a 

predetermined threshold.   
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 In the case where the difference exceeds the predetermined threshold, similar to the 

above, the degradation information generation section 203 then sets the degradation 

establishment flag (step S905).   

[0133] 

 If there are no holes or gaps in the container 10, the above-described estimated value 5 

and the above-described actual measurement value are close to each other.   

 In contrast thereto, if a hole or gap occurs in the container 10, for example, the 

amount of heat entering the inside of the container 10 from the outside thereof increases; 

accordingly, the actual measurement value of the intake temperature increases to cause the 

difference between the estimated value and the actual measurement value to be increased.  In 10 

the present embodiment, the degradation of the container 10 is grasped based on the 

difference.   

[0134] 

 Moreover, in the case where the internal information acquisition section 202 acquires 

the information regarding the control temperature as the index of degradation of the container 15 

10, the internal information acquisition section 202 acquires the control temperature itself.   

 In addition, the degradation information generation section 203 acquires the set 

temperature, which is a temperature preset for the temperature inside the container 10.   

 Here, the control temperature is the temperature set by a control section (not shown) 

itself that controls the air conditioner 200, and in the case where the temperature inside the 20 

container 10 is higher than the set temperature, the control temperature becomes lower than 

the set temperature.   

[0135] 

 The internal information acquisition part 202 obtains the control temperature, the set 

temperature, and the difference as the index of degradation of the container 10.   25 

 Then, the degradation information generation section 203 carries out the 

determination process in step S904 to determine whether or not the difference exceeds a 
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predetermined threshold.   

 In the case where the difference exceeds the predetermined threshold, the 

degradation information generation section 203 then sets the degradation establishment flag 

(step S905).   

[0136] 5 

 In the case where the container 10 has no holes or gaps, in the short term, the state of 

the container 10 remains balanced, and thereby the control temperature and the set 

temperature become close to each other.   

 In contrast thereto, if any hole or gap occurs in the container 10, for example, heat 

enters the inside of the container 10 from the outside thereof, and the control temperature 10 

becomes lower than the set temperature, to thereby generate a difference therebetween.   

 In this process, the degradation of container 10 is grasped by understanding the 

difference.   

[0137] 

 Moreover, other than the above, in the process in step S903, information regarding 15 

the number of revolutions of fans installed in the air conditioner 200 may be generated as the 

index of degradation of the container 10.   

 In other words, in the process in step S903, information regarding the operation 

status of the air conditioner 200, which is an example of an appliance that processes the gas 

inside the container 10, may be generated as the index of degradation of the container 10.   20 

[0138] 

 In the case where the information regarding the number of revolutions of fans is 

generated, the difference between the estimated value of the number of revolutions and the 

actual number of revolutions is grasped.   

 Then, the degradation information generation section 203 determines whether or not 25 

the difference exceeds the predetermined threshold in step S904, and in the case where the 

difference exceeds, sets the degradation establishment flag in step S905.   
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[0139] 

 The number of revolutions of fans is affected by the outside temperature, the inside 

temperature, and the like, and based on these pieces of information, the above-described 

estimated value regarding the number of revolutions can be obtained.   

 In addition, if any hole or gap occurs in the container 10, for example, heat enters the 5 

inside of the container 10 from the outside thereof, and the fans revolve at the number of 

revolutions larger than the estimated value.   

 In this process, the degradation of container 10 is grasped by obtaining the difference 

between the estimated value and the actual number of revolutions.   

[0140] 10 

 Note that, here, the number of revolutions of fans is used; however, other than this, 

whether or not there is degradation of the container 10 may be determined by obtaining the 

difference between the estimated operation time of fans and the actual operation time of fans.  

If any hole or gap occurs in the container 10, heat enters the inside of the container 10 from 

the outside thereof, and the fans revolve for a time longer than the estimated operation time in 15 

some cases.   

 The degradation of the container 10 can be grasped by obtaining the difference 

between the estimated operation time and the actual operation time.   

[0141] 

 Moreover, other than the above, in the process in step S903, information regarding 20 

operation of the compressor may be generated as the index of degradation of the container 10.   

 Specifically, as the index of degradation of the container 10, for example, 

information regarding the operation time of the compressor is generated.   Specifically, 

similar to the above, the difference between the estimated time regarding the operation time 

and the actual operation time is obtained to make the difference as the index of degradation of 25 

the container 10.   

[0142] 
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 Then, in this case, the degradation information generation section 203 determines in 

step S904 whether or not the difference exceeds a predetermined threshold.   

 In the case where the difference exceeds the threshold, similar to the above, the 

degradation information generation section 203 then sets the degradation establishment flag in 

step S905.   5 

[0143] 

 Here, similar to the above, if any hole or gap occurs in the container 10, for example, 

heat entering the inside of the container 10 from the outside thereof increases, and the 

compressor operates for a time longer than the estimated time.   

 In this process example, the degradation of the container 10 is grasped by obtaining 10 

the difference between the estimated time and the actual operation time, which is the 

operation time in fact.   

[0144] 

 Note that, here, the description has been given of the case in which the estimated 

time and the actual operation time are obtained; however, other than this, the estimated 15 

number of revolutions (an estimated refrigerant discharge amount) and the actual number of 

revolutions (an actual refrigerant discharge amount) of the compressor may be obtained.  

Then, degradation of the container 10 may be grasped based on whether the difference 

between the estimated number of revolutions and the actual number of revolutions exceeds a 

predetermined threshold.   20 

[0145] 

 FIG. 10 is a flowchart showing a flow of the acquisition process of the operation 

status of the supply device and the generation process of the degradation information based on 

the operation status of the supply device in the above-described (D).   

 In this process shown in FIG. 10, the internal information acquisition section 202 25 

acquires the operation status of the supply device from the supply device at a predetermined 

constant time interval (step S1001).   
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 Specifically, the internal information acquisition section 202 acquires, for example, 

information regarding the operation time of the supply device per unit time, or the number of 

revolutions of a pump (an amount of generated gas) as the operation status.   

[0146] 

 Then, the internal information acquisition section 202 sequentially registers these 5 

acquired pieces of information to the data sheet stored in the storage device 105  (refer to 

FIG.2) (step S1002).   

 Here, the supply device can be viewed as an appliance that processes the gas inside 

the container 10, and in this process example, the information regarding the operation status 

of the appliance is registered to the data sheet in step S1002.   10 

[0147] 

 Then, in the process of step S1003, similar to the above, the internal information 

acquisition section 202 generates the index of degradation of the container 10.   

 Specifically, the internal information acquisition section 202 generates a change rate 

in the operation status of the supply device as the index of degradation of the container 10.   15 

 Specifically, the internal information acquisition section 202 finds a change rate 

between the operation status at specific timing and the operation status at specific timing prior 

to the above specific timing.   

[0148] 

 More specifically, the internal information acquisition section 202 finds, for example, 20 

a change rate between an operation time per unit time at specific timing and an operation time 

per unit time at specific timing prior to the above specific timing.   

 In addition, the internal information acquisition section 202 finds a change rate 

between the number of revolutions of the pump at specific timing and the number of 

revolutions of the pump at specific timing prior to the above specific timing.   25 

[0149] 

 Then, in step S1004, the degradation information generation section 203 determines 



 

- 54 - 
 

whether or not the change rate that has been found exceeds a predetermined threshold. 

 In the case where the change rate exceeds the predetermined threshold, the 

degradation information generation section 203 then sets the degradation establishment flag 

(step S1005).   

 Note that, here, the description has been given of the case in which the degradation 5 

of the container is grasped based on the change rate; however, similar to the above, an 

estimated value regarding the operation status may be obtained to grasp the degradation of the 

container based on the difference between the estimated value and the actual measurement 

value.   

[0150] 10 

 After the process in step S1005, similar to the above, the processes in and after step 

S1001 are performed again.  In addition, in the case where it is determined in step S1004 

that the change rate does not exceed the predetermined threshold, the processes in and after 

step S1001 are also performed again.   

[0151] 15 

 FIG. 11 is a flowchart showing a flow of the acquisition process of an image obtained 

by an imaging device and the generation process of the degradation information based on the 

image in the above-described (E).   

 In this process, the internal information acquisition section 202 analyzes the image 

outputted from the imaging device every elapse of a predetermined constant time, and 20 

registers the results of analysis to the storage device 105 (refer to FIG. 2).   

[0152] 

 Specifically, the internal information acquisition section 202 analyzes the image 

obtained by the imaging device to grasp the number of spots, area, and quantity of light 

included in the image (step S1101).  Next, the internal information acquisition section 202 25 

associates the number of spots, area, and quantity of light with information indicating the 

timing, at which these pieces of information were obtained, and then registers thereof to the 
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storage device 105 (step S1102).   

 The internal information acquisition section 202 performs the processes of these 

steps S1101 and S1102 every elapse of a predetermined constant time.   

[0153] 

 When the container 10 degrades and holes or gaps occur in the container 10, the light 5 

outside the container 10 enters the inside of the container 10.   

 In the process of step S1101, information regarding the number of locations where 

the light enters, the area of the locations where the light enters, and the intensity at the 

locations where the light enters is acquired.   

 Then, in step S1102, these pieces of information acquired by the internal information 10 

acquisition section 202 are associated with time information, and then registered to the 

storage device 105.   

[0154] 

 Thereafter, in this process example, the internal information acquisition section 202 

generates the index of degradation of the container 10 based on the information registered to 15 

the storage device 105, such as the above-described number of spots, area, and quantity of 

light (step S1103).   

 Specifically, the internal information acquisition section 202 finds a change rate in 

the number of spots based on, for example, the above number of spots obtained at specific 

timing and the number of spots obtained at specific timing prior to the above specific timing, 20 

and regards the change rate as the index of degradation of the container 10.   

[0155] 

 In addition, the internal information acquisition section 202 finds a change rate in the 

area based on, for example, the above area obtained at specific timing and the area obtained at 

specific timing prior to the above specific timing, and regards the change rate as the index of 25 

degradation of the container 10.   

 Moreover, the internal information acquisition section 202 finds a change rate in the 
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quantity of light based on the above quantity of light obtained at specific timing and the 

quantity of light obtained at specific timing prior to the above specific timing, and regards the 

change rate as the index of degradation of the container 10.   

[0156] 

 Then, in step S1104, the degradation information generation section 203 determines 5 

whether or not the change rate obtained in step S1103 exceeds a predetermined threshold.   

 In the case where it is determined that the change rate exceeds the threshold, the 

degradation information generation section 203 determines that the container 10 is degrading, 

and sets the degradation establishment flag (step S1105).   

[0157] 10 

 Note that the processes in and after step S1105 are similar to the above, and the 

processes in and after step S1101 are performed again.  In addition, in the case where it is 

determined in step S1104 that the change rate does not exceed the predetermined threshold, 

the processes in and after step S1101 are also performed again.   

[0158] 15 

 Note that it is preferable to install the imaging device to be able to photograph a 

structurally weak portion of the container 10.   

 It is preferable to provide the imaging device so that, for example, the location of the 

container 10 where the door is placed, the corner of the container, the location of the container 

where there is a seam, and the like can be photographed.   20 

 Consequently, when the container degrades, the degradation is more likely to be 

reflected in the above-described number of spots, area, quantity of light, and the like.   

[0159] 

 Here, each of the embodiments as described above can be viewed as follows.   

 (1) An information processing device 100 including: an internal information 25 

acquisition section 202 that acquires internal information, which is information regarding 

inside of a casing 11 containing a fresh item in a refrigerated state or a frozen state; and a 
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degradation information generation section 203 that generates information regarding 

degradation of the casing 11 based on the internal information acquired by the internal 

information acquisition section 202.   

 According to the information processing device 100, the situation of degradation of 

the casing 11 containing the fresh items can be grasped.   5 

 (2) Here, the internal information acquisition section 202 acquires, as the internal 

information, atmosphere information, which is information regarding an atmosphere inside 

the casing 11, and the degradation information generation section 203 generates the 

information regarding the degradation based on the atmosphere information.  In this case, 

the information regarding the degradation of the casing 11 can be generated by obtaining 10 

information regarding the atmosphere inside the casing 11.   

 (3) In addition, the internal information acquisition section 202 acquires, fresh item 

state information, which is information regarding a state of the fresh items contained in the 

casing 11, as the internal information, and the degradation information generation section 203 

generates the information regarding the degradation based on the fresh item state information.  15 

In this case, the information regarding the degradation of the casing 11 can be generated by 

obtaining information regarding the state of the fresh items contained in the casing 11.   

 (4) In addition, the internal information acquisition section 202 acquires operation 

status information, which is information regarding the operation status of the air conditioner 

200 that conditions air inside the casing 11, as the internal information, and the degradation 20 

information generation section 203 generates the information regarding the degradation based 

on the operation status information acquired by the internal information acquisition section 

202.  In this case, the information regarding the degradation of the casing 11 can be 

generated by obtaining information regarding the operation status of the air conditioner 200 

that conditions air inside the casing 11.   25 

 (5) In addition, the internal information acquisition section 202 further acquires 

atmosphere information, which is information regarding an atmosphere inside the casing 11, 
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and the degradation information generation section 203 generates the information regarding 

the degradation based on the operation status information and the atmosphere information 

acquired by the internal information acquisition section 202.  In this case, the information 

regarding the degradation of the casing 11 can be generated by obtaining the information 

regarding the operation status of the air conditioner 200 that conditions air inside the casing 5 

11, and the information regarding the atmosphere inside the casing 11.   

 (6) In addition, the internal information acquisition section 202 acquires a 

photographed image obtained by photographing the inside of the casing 11 as the internal 

information, and the degradation information generation section 203 analyzes the 

photographed image to generate the information regarding the degradation.  In this case, the 10 

information regarding the degradation of the casing 11 can be generated by photographing the 

inside of the casing 11 to obtain the photographed image thereof.   

 (7) In addition,  the degradation information generation section 203 generates the 

information regarding the degradation based on the internal information acquired by the 

internal information acquisition section 202 when the casing 11 is in a specific situation.  In 15 

this case, as compared to the case in which the information regarding the degradation is 

generated based on the internal information obtained when the casing 11 is not in the specific 

situation, the accuracy of information, when the information indicating that the casing 11 has 

degraded is outputted, can be increased.   

 (8) In addition, the degradation information generation section 203 generates the 20 

information regarding the degradation based on the internal information acquired by the 

internal information acquisition section 202 when another casing 11 is placed on the casing 11.  

In this case, the information regarding the degradation of the casing 11 can be generated based 

on the internal information obtained under the situation in which the casing 11 is likely to be 

deformed.   25 

 (9) In addition, the degradation information generation section 203 generates the 

information regarding the degradation based on the internal information acquired by the 
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internal information acquisition section 202 when the casing 11 is being transported.  In this 

case, the information regarding the degradation of the casing 11 can be generated based on the 

internal information obtained under the situation in which the casing 11 is likely to be 

deformed.   

 (10) In addition, the degradation information generation section 203 generates the 5 

information indicating that the casing 11 has degraded in the case where information 

indicating that a predetermined specific event has occurred more than a predetermined 

number of times is included in the internal information.  In this case, as compared to the case 

in which the information indicating that the casing 11 has degraded is generated when 

information indicating that the predetermined specific event has occurred only once is 10 

included in the internal information, the accuracy of information, when the information 

indicating that the casing 11 has degraded is outputted, can be increased.   

 (11) In addition, the degradation information generation section 203 generates the 

information regarding the degradation for each of the multiple locations inside the casing 11.  

In this case, the situation of degradation of the casing 11 can be grasped individually for each 15 

of the multiple locations inside the casing 11.   

 (12) The output section 204, which outputs the information regarding the degradation 

generated by the degradation information generation section 203 to a predetermined output 

destination, is further provided.  In this case, the generated information regarding the 

degradation can be outputted to the predetermined output destination.   20 

 (13) In addition, the internal information acquisition section 202 acquires 

information regarding heat reflux rate of the casing 11 as the internal information, and the 

degradation information generation section 203 generates the information regarding the 

degradation of the casing 11 based on the change in the heat reflux rate.  In this case, the 

information regarding the degradation of the casing 11 can be generated based on the 25 

information regarding the heat reflux rate.   

 (14) In addition, the internal information acquisition section 202 acquires the 
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operation status of the appliance processing the gas inside the casing 11 as the internal 

information, and the degradation information generation section 203 generates the 

information regarding the degradation based on the change in the operation status.  In this 

case, the information regarding the degradation of the casing 11 can be generated based on the 

operation status of the appliance processing the gas inside the casing 11.   5 

 (15) Moreover, a container 10 including: a casing 11 containing a fresh item in a 

refrigerated state or a frozen state; and an information processing device 100 processing 

information regarding the casing 11, wherein the information processing device 100 is the 

information processing device 100 described in any of the above (1) to (14).   

 According to the container 10, the situation of degradation of the casing 11 10 

containing the fresh item can be grasped.   

 (16) A program causing a computer to implement: an internal information acquisition 

function that acquires internal information, which is information regarding inside of a casing 

11 containing a fresh item in a refrigerated state or a frozen state; and a degradation 

information generation function that generates information regarding degradation of the 15 

casing 11 based on the internal information acquired by the internal information acquisition 

function.   

 According to the program, the status of degradation of the casing 11 containing the 

fresh item can be grasped.   

[0160] 20 

 Each of the above-described configurations is not limited to the above-described 

embodiments and modified examples thereof, and can be changed within the scope not 

departing from the spirit.  In other words, it can be appreciated that various changes in form 

and detail may be made without departing from the spirit and scope presently or hereafter 

claimed.   25 

 For example, part of each of the above-described configurations may be omitted, or 

another function may be added to each of the above-described configurations.   
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 In addition, in the above, multiple embodiments have been described, but the 

configurations included in one embodiment may be replaced with those included in another 

embodiment, or the configurations included in one embodiment may be added to another 

embodiment.   

 5 

Reference Signs List 

[0161] 

10 Container 

11 Casing 

100 Information processing device 10 

200 Air conditioner 

202 Internal information acquisition section 

203 Degradation information generation section 

204 Output section 

  15 
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CLAIMS 

 

1. An information processing device comprising: 

 an internal information acquisition unit acquiring internal information, which is 

information regarding an inside of a casing containing a fresh item in a refrigerated state or a 5 

frozen state; and  

 a degradation information generation unit generating information regarding 

degradation of the casing based on the internal information acquired by the internal 

information acquisition unit.   

 10 

2. The information processing device according to claim 1, wherein  

 the internal information acquisition unit acquires atmosphere information, which is 

information regarding an atmosphere inside the casing, as the internal information, and  

 the degradation information generation unit generates the information regarding the 

degradation based on the atmosphere information.   15 

 

3. The information processing device according to claim 1, wherein  

 the internal information acquisition unit acquires fresh item state information, which 

is information regarding a state of the fresh item contained in the casing, as the internal 

information, and  20 

 the degradation information generation unit generates the information regarding the 

degradation based on the fresh item state information.   

 

4. The information processing device according to claim 1, wherein  

 the internal information acquisition unit acquires operation status information, which 25 

is information regarding an operation status of an air conditioner that conditions air inside the 

casing, as the internal information, and  
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 the degradation information generation unit generates the information regarding the 

degradation based on the operation status information acquired by the internal information 

acquisition unit.   

 

5. The information processing device according to claim 4, wherein  5 

 the internal information acquisition unit further acquires atmosphere information, 

which is information regarding an atmosphere inside the casing, and  

 the degradation information generation unit generates the information regarding the 

degradation based on the operation status information and the atmosphere information 

acquired by the internal information acquisition unit.   10 

 

6. The information processing device according to claim 1, wherein 

 the internal information acquisition unit acquires a photographed image obtained by 

photographing the inside of the casing as the internal information, and  

 the degradation information generation unit analyzes the photographed image to 15 

generate the information regarding the degradation.   

 

7. The information processing device according to claim 1, wherein the degradation 

information generation unit generates the information regarding the degradation based on the 

internal information acquired by the internal information acquisition unit when the casing is 20 

in a specific situation.   

 

8. The information processing device according to claim 7, wherein the degradation 

information generation unit generates the information regarding the degradation based on the 

internal information acquired by the internal information acquisition unit when another casing 25 

is placed on the casing.   
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9. The information processing device according to claim 7, wherein the degradation 

information generation unit generates the information regarding the degradation based on the 

internal information acquired by the internal information acquisition unit when the casing is 

being transported.   

 5 

10. The information processing device according to claim 1, wherein the degradation 

information generation unit generates the information indicating that the casing has degraded 

when the internal information includes information indicating that a predetermined specific 

event has occurred more than a predetermined number of times.   

 10 

11. The information processing device according to claim 1, wherein the degradation 

information generation unit generates the information regarding the degradation for each of 

multiple locations inside the casing.   

 

12. The information processing device according to claim 1, further comprising:  15 

 an output unit outputting the information regarding the degradation generated by the 

degradation information generation unit to a predetermined output destination.   

 

13. The information processing device according to claim 1, wherein  

 the internal information acquisition unit acquires information regarding a heat reflux 20 

rate of the casing as the internal information, and  

 the degradation information generation unit generates the information regarding the 

degradation of the casing based on a change in the heat reflux rate.   

 

14. The information processing device according to claim 1, wherein  25 

 the internal information acquisition unit acquires information regarding an operation 

status of an appliance processing gas inside the casing as the internal information, and  
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 the degradation information generation unit generates the information regarding the 

degradation of the casing based on a change in the operation status.   

 

15. A storage container comprising:  

 a casing containing a fresh item in a refrigerated state or a frozen state; and  5 

 an information processing device processing information regarding the casing, 

wherein  

 the information processing device is the information processing device according to 

any one of claims 1 to 14.   

 10 

16. A program causing a computer to implement:  

 an internal information acquisition function acquiring internal information, which is 

information regarding an inside of a casing containing a fresh item in a refrigerated state or a 

frozen state; and  

 a degradation information generation function generating information regarding 15 

degradation of the casing based on the internal information acquired by the internal 

information acquisition function.   

 

  


