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Figure 2

conditions for a first product be stored in a container is received and it is de-
termined if the first set of environmental conditions are compatible with a
second set of environmental conditions for one or more second products in
the container. An acceptable set of environmental conditions for both first
and second products based on said first set of environmental conditions and
said second set of environmental conditions is determined and the acceptable
set of environmental conditions are stored.



WO 2012/163712 A1 WK 00T A O O

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2012/163712 PCT/EP2012/059380

Container Control

The present invention relates to container control and, in
particular, to controlling environmental conditions in a

container.

Presently, many different products and goods are transported
around local areas, countrywide, and worldwide in order to
deliver the products and goods to various locations, e.g. storesg,

shops, companies, etc.

Typically, products and goods are transported in containers,
either on land vehicles, such as trucks or lorries, or by sea
vehicles, such as ships. There are a vast and substantial range
of products and goods that may be transported in this manner,
ranging from fresh products, such as food produce, to electrical
and mechanical goods. Each of the products and goods will require
different environmental conditions in order to keep the products
and goods in good condition and so many containers include one
or more of environmental systems, such as cooling systems,

heating systems, humidity systems, filter systems, and so on.

Containers are also typically used as and when available and so
may be used to transport a wide range of products and goods. Thus,
the containers environmental systems will typically be set,
erring on the side of caution, to maintain the environment in the
container closer to an extreme which is inefficient, may damage
some products or goods transported in the container, can waste
energy and therefore be more expensive to operate. For example,
the most frequent type of environmental system in a container is
a cooling system and so the container may be kept at a low
temperature, erring on the side of caution, which often will

result in unnecessary cooling, or even not enough cooling, which
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is inefficient, costly to run and may damage products or goods

being transported in the container.

Also, a single container may be transporting two or more products
or goods and so by arbitrarily setting the environmental systems
in the container may mean one product or goods being damaged as
the environmental systems setting may not be suitable for all of

the two or more products or goods sharing the same container.

Accordingly, current transportation means are inefficient,
costly and may damage products or goods being transported in
containers. As such, the present invention seeks to address, at
least in part, any or all of the above described problems,

drawbacks and disadvantages described above.

According to a first aspect of the present invention there is
provided a method comprising the steps of: receiving a first set
of environmental conditions for a first product, wherein said
first product is to be stored in a container; determining if said
first set of environmental conditions are compatible with a

second set of environmental conditions for one or more second
products in said container; determining an acceptable set of

environmental conditions for both first and second products based
on said first set of environmental conditions and said second set
of environmental conditions; and storing said acceptable set of

environmental conditions.

The method may be implemented on an environmental system, a
warehouse system, a mobile device, or the functionality split
therebetween. The environmental conditions of a product to be
stored in a container are compared with the environmental
conditions of the products already stored in the container and

an acceptable set of environmental conditions are determined.
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The method may further comprise the steps of identifying that no
further products are to be stored in said container; and setting
said acceptable set of environmental conditions in an
environmental system in said container. Thus, once all products
are stored in the container then the environmental system is set
with the acceptable environmental conditions for all of the

products.

The method may further comprise the steps of determining if said
first set of environmental conditions are not compatible with
said second set of environmental conditions for one or more second
products in said container; and triggering an alert that said
first product is not compatible with said one or more second

products. Therefore, if it is determined those products are

incompatible then an alert is raised to prevent the incompatible
products being stored together which mat damage one or more of

the products.

The method may further comprise the steps of receiving a status
update for said environmental system in said container; and

triggering an action based on said status update. Therefore, if
the environmental system develops a fault then an action, e.qg.
a corrective action, may be triggered such as ordering a new

container, requesting an engineer, and so on.

According to a second aspect of the present invention there is
provided an apparatus comprising: a first input adapted to
receive a first set of environmental conditions for a first
product, wherein said first product is to be stored in a
container; a first processor adapted to determine if said first
set of environmental conditions are compatible with a second set
of environmental conditions for one or more second products in
said container; a second processor adapted to determine an

acceptable set of environmental conditions for both first and
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second products based on said first set of environmental
conditions and said second set of environmental conditionsg; and
a memory adapted to store said acceptable set of environmental

conditions.

According to a third aspect of the present invention there is
provided an apparatus adapted to: receive a first set of
environmental conditions for a first product, wherein said first
product is to be stored in a container; determine if said first
set of environmental conditions are compatible with a second set
of environmental conditions for one or more second products in
said container; determine an acceptable set of environmental
conditions for both first and second products based on said first
set of environmental conditions and said second set of
environmental conditions; and store said acceptable set of

environmental conditions.

The apparatus may be adapted using hardware, software or any
combination thereof. The processors may interact with inputs,

outputs, memory and so on so as to be adapted to determine.

The apparatus may further comprise a third processor adapted to
identify that no further products are to be stored in said

container; and a fourth processor adapted to set said acceptable
set of environmental conditions in an environmental system in

said container.

The apparatus may further comprise a fifth processor adapted to
determine if said first set of environmental conditions are not
compatible with said second set of environmental conditions for
one or more second products in said container; and a sixth

processor adapted to trigger an alert that said first product is

not compatible with said one or more second products.
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The apparatus may further comprise a second input adapted to
receive a status update for said environmental system in said
container; and a seventh processor adapted to trigger an action

based on said status update.

The first processor through seventh processor may be the same
processor, different processors or any combination thereof. The
first input and the second input may be the same input or different

inputs.

The apparatus may be a server, an environmental system or a mobile
device. The apparatus may be adapted by any means in order to
implement the functionality of the aspects of the present

invention.

According to a fourth aspect of the present invention there is
provided a computer program product comprising computer readable
executable code for: receiving a first set of environmental
conditions for a first product, wherein said first product is to
be stored in a container; determining if said first set of
environmental conditions are compatible with a second set of
environmental conditions for one or more second products in said
container; determining an acceptable set of environmental
conditions for both first and second products based on said first
set of environmental conditions and said second set of
environmental conditions; and storing said acceptable set of

environmental conditions.

The computer program product may further comprise computer
readable executable code for performing any or all of the

functions in accordance with the aspects of the invention.
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Embodiments of the present invention will now be described, by
way of example only, and with reference to the accompanying

drawings, in which:

Figure 1 shows a simplified block diagram of a system according

to many embodiments of the present invention.

Figure 2 shows a flow diagram in accordance with many embodiments

of the present invention.

With reference to Figure 1, a system 101 according to many of the
embodiments is shown in which an application 102 is operatively
connected to one or more of an input device 103, an environmental

system 105 in a container 104 and a warehouse system 106.

A number of products or goods 107, 108, 109 may be transported
in the container 104 where each of the products or goods 107, 108,
109 may regquire different environmental conditions. As will be
appreciated the environmental system 105 may be any environmental
system or combination of environmental systems, e.g. a cooling
system, a heating system, humidity system, air systems, filter
systems, and so on. However, for the ease of describing the

embodiments of the present invention the environmental system 105

will be a cooling system.

The application 102 may be on a computing device, for example a
server, or may be an application 102 embedded or integral with
the environmental system 105 on the container 104, or may be an
application 102 embedded or integral with a warehouse (or similar
store or stock area) system 106. The functionality of the

application 102 may also be split between two or more entities,
for example, it may be split between an application on an

environmental system and an application on a warehouse system.
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In this example, in order to provide a simplified explanation
there are three products 107, 108, 109 that are ready to be

transported to another location. However, as will be appreciated
any number of products or goods may be at the warehouse or store

to load into containers for transportation.

On loading a container 104 with a product 107, 108, 109 the
application 102 receives parameters relating to the product 107.
Based on the received parameters the application 102 may
determine the environmental conditions relating to the product

107, 108, 109.

For example, the parameters may include an identification of the
product 107, 108, 109 and the application 102 may identify the
environmental conditions for the product 107, 108, 109 from a
database that is integral with the application 102 or operatively
connected thereto. The parameters in this case may identify the
product 107, 108, 109 and the application 102 may interrogate the
database in order to identify the associated environmental

conditions for the product 107, 108, 1009.

Alternatively, the parameters received by the application 102 for
the product 107, 108, 109 may include the relevant environmental

conditions for the product 107, 108, 1009.

The parameters for each product 107, 108, 109 may be received by

the application 102 wvia an input device 103.

For example, the input device 103 may be a barcode reader where
the barcode for each product, or type of product, may be read by
the barcode reader in order to obtain the parameters relating to
the product 107, 108, 109. The barcode on the products 107, 108,
109 may include parameters that identify the product 107, 108,

109 enabling the application 102 to retrieve the environmental
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conditions from the database, or the barcode may include or be
encoded with parameters that directly indicate or identify the
environmental conditions for the product 107, 108, 109. The

barcode reader may be attached to the container 104 or attached
to the warehouse systems 106, as long as the application 102 can
identify, determine or receive the environmental conditions for

the product 107, 108, 109.

The input device 103 may be a Near Field Communication (NFC)

device where the products 107, 108, 109 include an NFC tag.

Similar to the barcode example, the NFC tagmay include parameters
that identify the product 107, 108, 109 enabling the application
102 to obtain the environmental conditions for the product 107,
108, 109 from a database, or the NFC tag on the product 107, 108,
109 may include or be encoded with parameters that directly

indicate the environmental conditions for the product 107, 108,
109. The NFC device may be attached to the container, a human
loading the product 107, 108, 109 into the container, attached
to vehicles or apparatus used to load the products 107, 108, 109

into the container, and so on.

As will be appreciated, the input device 103 may be any device
that enables parameters relating to a product 107, 108, 109 to
be received by the application 102.

When a product 107, 108, 109 is to be loaded into a container 104
the environmental conditions for the product 107, 108, 109 are

determined or identified by the application 102.

The application 102 may be aware of the details if the
environmental system 105 in the container 104 if the application
102 is part of the environmental system 105. The application 102
may receive, for example, via a wireless connection, an

identification of the environmental system 105 if the application
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102 is separate to the environmental system 105 so that the

application 102 may retrieve details of the environmental system
105 from a database. The application 102 may receive the details
of the environmental system 105 directly from the environmental
system 105 for example, via a wireless connection. The details
of the environmental system 105 may include, for example, the

operating range, abilities, and so on.

If the product 107, 108, 109 loaded into the container 104 is the
first product to be loaded into the container 104 then the
application 102 stores or identifies the environmental

conditions for the product 107, 108, 1009.

If the product 107, 108, 109 being loaded into the container is
a further product, e.g. not the first product, then the
application 102 identifies the environmental conditions for the
further product 107, 108, 109 and identifies that the further
product 107, 108, 109 is not the first product in the container
104. The application 104 compares the environmental conditions
for the further product 107, 108, 109 with the environmental
conditions of the product(s) 107, 108, 109 inside the container
104. The application 102 may determine, based on the comparison,
whether the environmental conditions for the further product 107,

108, 109 are compatible with the products in the container.

If the application 102 determines that the environmental
conditions are incompatible with each other, or with the
abilities of the environmental system 105 in the container 104,
then the application 102 may raise or provide an alarm or alert
to indicate that the further product should not be loaded in the

container 104.

The alert or alarm may be audible, visual (e.g. a message, a

flashing light), and so on.
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If the application 102 determines that the environmental
conditions are compatible then the application 102 may determine
the ranges that the environmental system 105 in the container 104

will be set at to be acceptable for all products.

This process continues until all products 107, 108, 109 have been
loaded into the container 104 or indicated as incompatible. At
this time, the application 102 may operatively communicate with
the environmental system 105 in the container 104 in order to set
the determined environmental ranges that the environmental

system 105 is to operate at whilst the products 107, 108, 109 in

the container 104 are transported.

For example, if the application 102 is implemented as part of the
warehouse or store area systems 106 then the application 102 may
transmit the environmental ranges to the environmental system 105
on the container 104. The application may transmit the
environmental ranges to the environmental system 105 via any
wireless communication channels, wired communication channels,

or any combination thereof.

If the application 102 is implemented as part of, or integral
with, the environmental system 105 on the container 104 then the
application 102 can set internally with the environmental system
105 the determined environmental ranges for the products 107,

108, 109 loaded into the container 104.

An example will now be described with reference to Figure 2 which
shows a simplified flow chart 201 in accordance with many of the

embodiments of the present invention.

In this example, three products will be attempted to load into

a container, where the container includes a cooling system (e.qg.
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the environmental system). The first product, Product A, has a
cooling requirement or temperature range of 2°C to 5°C. The second
product, Product B, has a cooling requirement or temperature

range of -2°C to 1°C. The third product, Product C, has a cooling

requirement or temperature range of 3°C to 7°C.

In this example, the application 102 is implemented on a computing
device at the warehouse from which the products are to be loaded
onto a container. Also, in this example, the products comprise
a barcode that is encoded with the environmental conditions, e.qg.
the cooling requirement or temperature range of the product and
the person loading the products into the container has a barcode
reader that is in communication with the application. The
application in this example is also aware of the capabilities of
the cooling system on the container and may communicate with the
cooling system via wireless communication channels, e.qg.

Bluetooth.

Product A is selected to be loaded into the container 202. The
person that will be loading Product A into the container utilises
a barcode reader to read the barcode attached to Product A and
receive the environmental conditions for Product A which are

transmitted to, or received by, the application 203.

The application determines whether Product A is the first product
to be loaded into the container 204. 1In this case, the

determination will be “Yes” and the application will store or
maintain a record of the environmental conditions determined at

that time to be set for the environmental system 205.

The application then checks to see if Product A is the last product
to be loaded into the container 210. In this example, the person
loading the container will indicate to the application when the

last product has been loaded by providing an input, e.g. selecting



10

15

20

25

30

WO 2012/163712 PCT/EP2012/059380

12

the option on a computing device, reading a barcode that indicates
the container has been loaded, and so on. However, as both Product
B and Product C are to be loaded into the container then the

process returns to 202.

Product B is now selected to be loaded into the container 202.
The barcode reader reads the barcode associated with Product B
to receive or obtain the environmental conditions for Product B
that are encoded in the barcode and the environmental conditions
for Product B are transmitted to, or received by, the application

203.

As Product B is the second product to be loaded into the container
then the application determines that Product B is not the first
product to be loaded in 204. The application compares 206 the
environmental conditions of Product B with the currently stored
environmental ranges that will be used to set the environmental
system. In this case only Product A has been considered and so
the currently stored environmental ranges correspond to the

environmental conditions of Product A. Thus, in this example the
application will compare the currently stored (e.g. Product A’s)
temperature range of 2°C to 5°C with Product B’ s temperature range

of -2°C to 1°C.

The application will determine 207 whether Product B is
compatible with the products already loaded into the container
based on the above comparison. In this example, the temperature
range for Product Bwill be determined as not compatible with the
currently stored temperature range (e.g. that for Product A).
Thus, the application will provide an audible alarm 208 to
indicate that Product B is not compatible with the products
currently loaded into the container so that the person loading
the container is made aware of the incompatibility and prevent

Product B being loaded into the container.
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The process returns to step 202 as Product B was not the last
product to be loaded and Product C is selected to be loaded for
transportation. The barcode reader reads the barcode associated
with Product C to receive or obtain the environmental conditions
for Product C that are encoded in the barcode and the

environmental conditions for Product C are transmitted to, or

received by, the application 203.

As Product C is the third product to be loaded into the container
then the application determines that Product C is not the first
product to be loaded in 204. The application compares 206 the
environmental conditions of Product C with the currently stored
and determined environmental ranges to which the environmental
system is to be set. Thus, in this example the application will
compare the currently stored (e.g. Product A’s) temperature range

of 2°C to 5°C with Product C’s temperature range of 3°C to 8°C.

The application will determine 207 whether Product C is
compatible with the products currently loaded into the container
based on the above comparison. In this example, the temperature
range for Product C will be determined as compatible with the
currently stored temperature range for the container as the
temperature range for Product C has an overlapping portion with

the currently stored temperature range for the container.

The application, based on the comparison, determines 209 an
allowable or acceptable temperature range between Product C and
the currently stored temperature range for the container (e.qg.
Product A). In this example, the temperature range of 3°C to 5°C
is acceptable to both Product C and the products already loaded
into the container. Therefore, the application stores 205 the
current determined temperature range to be set in the

environmental system as 3°C to 5°C so that any further products
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environmental conditions can be compared with the current
determined and stored environmental ranges that will be set in

the environmental system of the container.

In this example, Product C is the last product to be loaded, or
considered for loading, and therefore the person loading the
container provides an indication that the container is fully
loaded, by for example selecting an option, pressing a button,
and so on. Accordingly, the application determines 210 that the

last product has been loaded into the container.

The application then operatively communicates 211 with the

environmental system in the container to set the environmental
ranges determined by the application such that the environmental
system will now operate at the set environmental range, which in

this example, is 3°C to 5°C.

Returning to Figure 1, the application 102 may further receive
updates from the environmental system 105 in the container 104
as the container 104 is being transported. The updates may be
received from the environmental system 105 via wireless
communication channels if the application 102 is not part of or
integral with the environmental system 105. If the application
102 is part of the environmental system 105 on the container 104
then the application 102 will receive the updates directly from
the environmental system 105. The updates may relate to or be
associated with different aspects of the environmental system
105. For example, the updates may provide the application 102
with a status report of the environmental system 105. The
application 102 may determine based on the status report whether
the environmental system 105 is still able to provide the

necessary environmental conditions in the container 104.
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If the application 102 determines that a fault has occurred with
the environmental system 105 it may trigger one or more corrective
actions such as transmit an alert to the container owner, request
a new container, inform the driver, divert the container to a

suitable warehouse, and so on, so the fault may be rectified.

In many of the embodiments the container is a transportable
container, e.g. by truck or by ship. However, as will be
appreciated the container may be any container that may store
products such as a refrigerator unit, a shop, a warehouse, and
so on, where those locations have an environmental system for

storing products.

While preferred embodiments of the invention have been shown and
described, it will be understood that such embodiments are

described by way of example only. Numerous variations, changes
and substitutions will occur to those skilled in the art without
departing from the scope of the present invention as defined by
the appended claims. Accordingly, it is intended that the

following claims cover all such variations or equivalents as fall

within the spirit and the scope of the invention.
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Claims:
1. A method comprising the steps of:

receiving a first set of environmental conditions for

a first product, wherein said first product is to be stored in
a container;

determining if said first set of environmental conditions
are compatible with a second set of environmental conditions for
one or more second products in said container;

determining an acceptable set of environmental conditions
for both first and second products based on said first set of
environmental conditions and said second set of environmental
conditions; and

storing said acceptable set of environmental conditions.

2. The method as claimed in claim 1, further comprising the
steps of:

identifying that no further products are to be stored in said
container; and

setting said acceptable set of environmental conditions in

an environmental system in said container.

3. The method as claimed in claim 1 or 2, further comprising
the steps of:
determining if said first set of environmental conditions
are not compatible with said second set of environmental
conditions for one or more second products in said container; and
triggering an alert that said first product is not

compatible with said one or more second products.

4, The method as claimed in any one of the preceding claims,
further comprising the steps of:
receiving a status update for said environmental system in

said container; and
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triggering an action based on said status update.

5. An apparatus comprising:

a first input adapted to receive a first set of
environmental conditions for a first product, wherein said first
product is to be stored in a container;

a first processor adapted to determine if said first set of
environmental conditions are compatible with a second set of
environmental conditions for one or more second products in said
container;

a second processor adapted to determine an acceptable set
of environmental conditions for both first and second products
based on said first set of environmental conditions and said
second set of environmental conditions; and

a memory adapted to store said acceptable set of

environmental conditions.

6. The apparatus as claimed in claim 5, further comprising:
a third processor adapted to identify that no further
products are to be stored in said container; and
a fourth processor adapted to set said acceptable set of
environmental conditions in an environmental system in said

container.

7. The apparatus as claimed in claim 5 or 6, further comprising:
a fifth processor adapted to determine if said first set of
environmental conditions are not compatible with said second set
of environmental conditions for one or more second products in
said container; and
a sixth processor adapted to trigger an alert that said first

product is not compatible with said one or more second products.
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8. The apparatus as claimed in any one of claims 5 to 7, further
comprising:

a second input adapted to receive a status update for said
environmental system in said container; and

a seventh processor adapted to trigger an action based on

said status update.

9. A computer program product comprising computer readable
executable code for:
receiving a first set of environmental conditions for

a first product, wherein said first product is to be stored in
a container;

determining if said first set of environmental conditions
are compatible with a second set of environmental conditions for
one or more second products in said container;

determining an acceptable set of environmental conditions
for both first and second products based on said first set of
environmental conditions and said second set of environmental
conditions; and

storing said acceptable set of environmental conditions.
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