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FOOD FRESHNESS MANAGEMENT 
BACKGROUND 

[ 0001 ] This disclosure relates generally to computer sys 
tems and , more particularly , relates to food freshness man 
agement . The amount of food storage devices used by 
society is increasing . As the amount of food storage devices 
used increases , the need food freshness management may 
also increase . 

[ 0009 ] FIG . 4 is a flowchart illustrating a method of food 
freshness management using a food storage device which 
has a food freshness management engine , according to 
embodiments . 
[ 0010 ] FIG . 5 is a flowchart illustrating a method of food 
freshness management using a food storage device which 
has a food freshness management engine , according to 
embodiments . 
[ 0011 ] FIG . 6 is a flowchart illustration a method of food 
freshness management using a food storage device which 
has a food freshness management engine , according to 
embodiments . 
[ 0012 ] While the invention is amenable to various modi 
fications and alternative forms , specifics thereof have been 
shown by way of example in the drawings and will be 
described in detail . It should be understood , however , that 
the intention is not to limit the invention to the particular 
embodiments described . On the contrary , the intention is to 
cover all modifications , equivalents , and alternatives falling 
within the spirit and scope of the invention . 

SUMMARY 
[ 0002 ] Aspects of the disclosure relate to food storage and 
food freshness management in a food storage device . Fea 
tures may notify users when a food item is spoiled or almost 
spoiled through use of freshness indicators inside the refrig 
erator or other food storage device . Disclosed aspects may 
use sensors and visual display indicators inside the food 
storage device to provide the visual effect . In various 
embodiments , features may use a variation of colors in order 
to inform the user of a food item that has expired or is close 
to expiring . In embodiments , the user may have control of 
the data and choose to override it . In certain embodiments , 
features may be connected to other services ( e . g . , barcode 
scan applications , shopping services ) to collect information 
about the items in the food storage device . In various 
embodiments , the food storage device may be arranged to 
include specific areas for specific items . In certain embodi 
ments , the food storage device may take an inventory of the 
food item content stored inside . 
[ 0003 ] Disclosed aspects relate to food freshness manage 
ment . A freshness triggering event may be identified for a 
food item . The freshness triggering event may indicate that 
a criterion related to the food item has been achieved . A food 
freshness management action may be determined . The food 
freshness management action may be determined to respond 
to the freshness triggering event for the food item . The food 
freshness management action may be initiated . The food 
freshness management action may be carried out with 
respect to the freshness triggering event for the food item . 
[ 0004 ] The above summary is not intended to describe 
each illustrated embodiment or every implementation of the 
present disclosure . 

DETAILED DESCRIPTION 
[ 0013 ] Aspects of the disclosure relate to food storage and 
food freshness management in a food storage device . Fea 
tures may detect a change in nature of a food item related to 
freshness . Disclosed aspects may determine an action to 
respond to the change in nature of the food item . Aspects of 
the disclosure may initiate the food freshness management 
action by sending a command to a sensory - oriented com 
ponent of a food storage device . Disclosed aspects may 
carry - out the food freshness management action through 
providing the user with visual or audio aids to indicate a 
level of freshness of a food item . 
[ 0014 ] . Many people use food storage devices such as 
refrigerators , freezers , and coolers in everyday life . A user 
may forget about food items in a food storage device and 
may end up eating these food items after they have expired . 
A user may also have difficulty finding certain food items in 
their food storage devices , or forget to purchase food items 
and run out of them . A food storage management system 
may solve many food - related problems that users face with 
their food storage devices . The food storage management 
system may track the food in a food storage device and 
create visual aids , such as colors in storage locations , so the 
user can locate food items with ease . The visual aids may 
provide a freshness indicator for food items and locations , 
such as shelves or compartments , in a food storage device . 
The food storage management system may also detect items 
that may lose quality if removed from the storage device for 
a certain time period . The food storage management system 
may provide the user with an alert if these food items are 
removed from the food storage device for a certain estab 
lished temporal period . 
[ 0015 ] Aspects of the disclosure include a system , method , 
and computer program product of food freshness manage 
ment . A freshness triggering event may be identified for a 
food item . The freshness triggering event may indicate that 
a criterion related to the food item has been achieved . A food 
freshness management action may be determined . The food 
freshness management action may be determined to respond 
to the freshness triggering event for the food item . The food 
freshness management action may be initiated . The food 
freshness management action may be carried - out with 
respect to the freshness triggering event for the food item . 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[ 0005 ] The drawings included in the present application 
are incorporated into , and form part of , the specification . 
They illustrate embodiments of the present disclosure and , 
along with the description , serve to explain the principles of 
the disclosure . The drawings are only illustrative of certain 
embodiments and do not limit the disclosure . 
[ 0006 ] FIG . 1 depicts a high - level block diagram of a 
computer system for implementing various embodiments of 
the present disclosure , according to embodiments . 
[ 0007 ] FIG . 2 is a flowchart illustrating a method of food 
freshness management using a food storage device which 
has a food freshness management engine , according to 
embodiments . 
[ 0008 ] FIG . 3 is a flowchart illustrating a method of food 
freshness management using a food storage device which 
has a food freshness management engine , according to 
embodiments . 
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[ 0016 ] In embodiments , features may provide the user 
with a visual or audio indicator of a freshness factor . In 
certain embodiments , the visual indicator may be configured 
to include a color . In embodiments , disclosed aspects may 
acquire a set of food item data or shopping data for the food 
item . In embodiments , aspects of the disclosure may con 
struct the food storage device to include a set of sensors . In 
various embodiments , features may connect the set of sen 
sors with the food freshness management engine . In certain 
embodiments , a freshness triggering event for the food item 
may be sensed by the food freshness management engine . In 
embodiments , features may also take inventory of the food 
items being stored inside . Altogether , aspects of the disclo 
sure can have performance or efficiency benefits ( e . g . , 
reliability , speed , flexibility , responsiveness , stability , high 
availability , resource usage , productivity ) . Aspects may save 
resources such as bandwidth , disk , processing , or memory . 
As an example , processing time may be saved through the 
use of sensory - oriented components instead of text message 
or email alerts . For example , the use of a flashing light to 
indicate the expiration of a food item may require less 
processing time than alerting the user of the expiration of a 
food item via text message . Other methods of saving pro 
cessing time through food freshness management may also 
be possible . 
[ 0017 ] Turning now to the figures , FIG . 1 depicts a high 
level block diagram of a computer system for implementing 
various embodiments of the present disclosure , according to 
embodiments . The mechanisms and apparatus of the various 
embodiments disclosed herein apply equally to any appro 
priate computing system . The major components of the 
computer system 100 include one or more processors 102 , a 
memory 104 , a terminal interface 112 , a storage interface 
114 , an 1 / 0 ( Input / Output ) device interface 116 , and a 
network interface 118 , all of which are communicatively 
coupled , directly or indirectly , for inter - component commu 
nication via a memory bus 106 , an I / O bus 108 , bus interface 
unit 109 , and an I / O bus interface unit 110 . 
10018 ] . The computer system 100 may contain one or more 
general - purpose programmable central processing units 
( CPUs ) 102A and 102B , herein generically referred to as the 
processor 102 . In embodiments , the computer system 100 
may contain multiple processors ; however , in certain 
embodiments , the computer system 100 may alternatively be 
a single CPU system . Each processor 102 executes instruc 
tions stored in the memory 104 and may include one or more 
levels of on - board cache . 
[ 00191 In embodiments , the memory 104 may include a 
random - access semiconductor memory , storage device , or 
storage medium ( either volatile or non - volatile ) for storing 
or encoding data and programs . In certain embodiments , the 
memory 104 represents the entire virtual memory of the 
computer system 100 , and may also include the virtual 
memory of other computer systems coupled to the computer 
system 100 or connected via a network . The memory 104 
can be conceptually viewed as a single monolithic entity , but 
in other embodiments the memory 104 is a more complex 
arrangement , such as a hierarchy of caches and other 
memory devices . For example , memory may exist in mul 
tiple levels of caches , and these caches may be further 
divided by function , so that one cache holds instructions 
while another holds non - instruction data , which is used by 
the processor or processors . Memory may be further dis 
tributed and associated with different CPUs or sets of CPUs , 

as is known in any of various so - called non - uniform 
memory access ( NUMA ) computer architectures . 
[ 0020 ] The memory 104 may store all or a portion of the 
various programs , modules and data structures for process 
ing data transfers as discussed herein . For instance , the 
memory 104 can store a food freshness management appli 
cation 150 . In embodiments , the food freshness management 
application 150 may include instructions or statements that 
execute on the processor 102 or instructions or statements 
that are interpreted by instructions or statements that execute 
on the processor 102 to carry out the functions as further 
described below . In certain embodiments , the food freshness 
management application 150 is implemented in hardware 
via semiconductor devices , chips , logical gates , circuits , 
circuit cards , and / or other physical hardware devices in lieu 
of , or in addition to , a processor - based system . In embodi 
ments , the food freshness management application 150 may 
include data in addition to instructions or statements . 
10021 ] The computer system 100 may include a bus inter 
face unit 109 to handle communications among the proces 
sor 102 , the memory 104 , a display system 124 , and the I / O 
bus interface unit 110 . The I / O bus interface unit 110 may be 
coupled with the I / O bus 108 for transferring data to and 
from the various I / O units . The I / O bus interface unit 110 
communicates with multiple I / O interface units 112 , 114 , 
116 , and 118 , which are also known as I / O processors ( IOPs ) 
or I / O adapters ( IOAs ) , through the I / O bus 108 . The display 
system 124 may include a display controller , a display 
memory , or both . The display controller may provide video , 
audio , or both types of data to a display device 126 . The 
display memory may be a dedicated memory for buffering 
video data . The display system 124 may be coupled with a 
display device 126 , such as a standalone display screen , 
computer monitor , television , or a tablet or handheld device 
display . In one embodiment , the display device 126 may 
include one or more speakers for rendering audio . Alterna 
tively , one or more speakers for rendering audio may be 
coupled with an I / O interface unit . In alternate embodi 
ments , one or more of the functions provided by the display 
system 124 may be on board an integrated circuit that also 
includes the processor 102 . In addition , one or more of the 
functions provided by the bus interface unit 109 may be on 
board an integrated circuit that also includes the processor 
102 . 
[ 0022 ] The I / O interface units support communication 
with a variety of storage and I / O devices . For example , the 
terminal interface unit 112 supports the attachment of one or 
more user I / O devices 120 , which may include user output 
devices ( such as a video display device , speaker , and / or 
television set ) and user input devices ( such as a keyboard , 
mouse , keypad , touchpad , trackball , buttons , light pen , or 
other pointing device ) . A user may manipulate the user input 
devices using a user interface , in order to provide input data 
and commands to the user I / O device 120 and the computer 
system 100 , and may receive output data via the user output 
devices . For example , a user interface may be presented via 
the user I / O device 120 , such as displayed on a display 
device , played via a speaker , or printed via a printer . 
[ 0023 ] The storage interface 114 supports the attachment 
of one or more disk drives or direct access storage devices 
122 ( which are typically rotating magnetic disk drive storage 
devices , although they could alternatively be other storage 
devices , including arrays of disk drives configured to appear 
as a single large storage device to a host computer , or 
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solid - state drives , such as flash memory ) . In some embodi 
ments , the storage device 122 may be implemented via any 
type of secondary storage device . The contents of the 
memory 104 , or any portion thereof , may be stored to and 
retrieved from the storage device 122 as needed . The I / O 
device interface 116 provides an interface to any of various 
other 110 devices or devices of other types , such as printers 
or fax machines . The network interface 118 provides one or 
more communication paths from the computer system 100 to 
other digital devices and computer systems ; these commu 
nication paths may include , e . g . , one or more networks 130 . 
[ 0024 ] Although the computer system 100 shown in FIG . 
1 illustrates a particular bus structure providing a direct 
communication path among the processors 102 , the memory 
104 , the bus interface 109 , the display system 124 , and the 
I / O bus interface unit 110 , in alternative embodiments the 
computer system 100 may include different buses or com 
munication paths , which may be arranged in any of various 
forms , such as point - to - point links in hierarchical , star or 
web configurations , multiple hierarchical buses , parallel and 
redundant paths , or any other appropriate type of configu 
ration . Furthermore , while the I / O bus interface unit 110 and 
the I / O bus 108 are shown as single respective units , the 
computer system 100 may , in fact , contain multiple I / O bus 
interface units 110 and / or multiple I / O buses 108 . While 
multiple I / O interface units are shown , which separate the 
I / O bus 108 from various communications paths running to 
the various I / O devices , in other embodiments , some or all 
of the I / O devices are connected directly to one or more 
system I / O buses . 
0025 ] In various embodiments , the computer system 100 
is a multi - user mainframe computer system , a single - user 
system , or a server computer or similar device that has little 
or no direct user interface , but receives requests from other 
computer systems ( clients ) . In other embodiments , the com 
puter system 100 may be implemented as a desktop com 
puter , portable computer , laptop or notebook computer , 
tablet computer , pocket computer , telephone , smart phone , 
or any other suitable type of electronic device . 
[ 0026 ] FIG . 2 is a flowchart illustrating a method 200 of 
food freshness management using a food storage device 
which has a food freshness management engine . The method 
200 may begin at block 201 . In embodiments , the identify 
ing , the determining , the initiating , the carrying - out , and the 
other steps described herein may each be executed in a 
dynamic fashion at block 204 . The identifying , the deter 
mining , the initiating , the carrying - out , and the other steps 
described herein may be executed in a dynamic fashion to 
streamline food freshness management . The identifying , the 
determining , the initiating , the carrying - out , and the other 
steps described herein may be performed simultaneously 
( e . g . , the freshness triggering event of a food item may be 
identified in real - time as the user deposits and removes food 
items from the food storage device ) in order to streamline 
( e . g . , facilitate , promote , enhance ) food freshness manage 
ment . Other methods of performing the steps described 
herein are also possible . In embodiments , the identifying , 
the determining , the initiating , the carrying - out , and the 
other steps described herein may each be executed in an 
automated fashion at block 206 . The identifying , the deter 
mining , the initiating , the carrying - out , and the other steps 
described herein may be executed in an automated fashion 
without user intervention . In embodiments , the identifying , 
the determining , the initiating , the carrying - out , and the 

other steps described herein may be carried out by an 
internal food freshness management module maintained in a 
persistent storage device of a local computing device . In 
certain embodiments , the identifying , the determining , the 
initiating , the carrying - out , and the other steps described 
herein may be carried out by an external food freshness 
management module hosted by a remote computing device 
or server . In this way , aspects of food freshness management 
may be performed using automated computer machinery 
without manual action . Other methods of performing the 
steps described herein are also possible . 
[ 0027 ] At block 220 , a freshness triggering event may be 
identified for a food item . Identifying may include ascer 
taining , observing , resolving , or otherwise determining a 
freshness triggering event for a food item ( e . g . , food , drink , 
packaging of such ) . The freshness triggering event may 
indicate a change in freshness status for the food item ( e . g . , 
removal of the food item from the food storage device , 
deposit of the food item in the food storage device , change 
in quantity of the food item , length of time during which the 
food item has remained in the food storage device ) . The 
freshness triggering event may be identified using sensors , 
cameras , or the like as part of the food storage device ( e . g . , 
refrigerator , freezer ) . The freshness triggering event may be 
identified by the food freshness management engine of the 
food storage device . The freshness triggering event may 
indicate ( e . g . , signal , specify ) that a criterion related to the 
food item has been achieved ( e . g . , a food freshness event , a 
new freshness status for the food item ) . A criterion may be 
a benchmark or predetermined time period , temperature , 
amount , or other value related to the food item ( e . g . , time 
period during which the food item was outside of the food 
storage device , temperature of the food item , amount 
remaining of the food item ) . The achievement of the crite 
rion may include reaching or exceeding the predetermined 
benchmark value of time , temperature , amount , or the like . 
Once the criterion has been reached or exceeded , a food 
freshness management action may be determined . 
[ 0028 ] Consider the following example . A user may buy a 
gallon of milk and store the gallon of milk in their food 
storage device ( e . g . , refrigerator ) which has a food freshness 
management engine . The refrigerator may indicate that the 
typical gallon of milk will take a temporal period of ten days 
to expire . The gallon of milk may have been in the refrig 
erator for eleven days . The refrigerator may identify a 
freshness triggering event ( e . g . , passing of a length of time 
of eleven days ) for the gallon of milk . The freshness 
triggering event may indicate that a criterion related to the 
food item has been achieved . In this case , the freshness 
triggering event may indicate that the gallon of milk may be 
expired based on the temporal period of ten days that a 
gallon of milk typically takes to expire and the achievement 
of the eleventh day since the gallon of milk was purchased . 
It may be determined that the length of eleven days exceeds 
the temporal period of ten days after which the milk may be 
expected to expire . Since the criterion ( e . g . , exceeding of the 
temporal period of ten days ) has been achieved , a freshness 
triggering event ( e . g . , the milk is expired ) may be identified 
for the food item ( e . g . , gallon of milk ) . Other methods of 
identifying a freshness triggering event for a food item may 
also occur . 
[ 0029 ] At block 240 , a food freshness management action 
may be determined by the food freshness management 
engine of the food storage device . Generally , determining 
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can include identifying , computing , resolving , selecting , 
formulating , or otherwise ascertaining a food freshness 
management action . The food freshness management action 
may be a process or operation that may alert the user of a 
food freshness event . The food freshness management 
action may signify to the user the occurrence of a freshness 
triggering event for a food item through various types or 
combinations of types of alerts ( e . g . , sound , visual ) . The 
food freshness management action may be determined to 
respond to the freshness triggering event for the food item 
( e . g . , a response based on a nature of the freshness triggering 
event and the food item ) . The food freshness management 
action may be formulated to alert the user of a nature or a 
change in a nature of a food item . As an example , a food item 
may be expired . The determined food freshness manage 
ment action may include alerting the user of the expiration 
of the food item . Other methods of determining a food 
freshness management action may also be possible . 
[ 0030 ] Consider the following example . A user may 
remove a pint of ice cream from their freezer and leave the 
pint on the kitchen table for twenty minutes while eating a 
bowl of the ice cream . The freshness of the ice cream may 
decrease after being left at room temperature for twenty 
minutes . The user may return the pint of ice cream to the 
freezer . The freezer may identify that the freshness of the ice 
cream has decreased due to the low temperature ( e . g . , room 
temperature ) of the ice cream , the passing of time since the 
ice cream was removed from the freezer ( e . g . , twenty 
minutes ) , and the decrease in quantity of the ice cream in the 
container . The food freshness management engine of the 
freezer may determine a food freshness management action 
to respond to the decrease in freshness of the pint of ice 
cream . The food freshness management action may include 
alerting the user about the decrease in freshness of the pint 
of ice cream through various sensory alerts . The user may 
also be planning to serve the remainder of this ice cream to 
guests at their house . While the ice cream was left on the 
kitchen table for twenty minutes , it may have melted , which 
may lower the quality of the ice cream even after it has been 
returned to the freezer . The food storage device ( e . g . , 
freezer ) may detect the change in nature of the ice cream 
( e . g . , melted , lower quality ) . The food storage device may 
determine that the user should be provided with an indicator 
to buy more ice cream to serve to their guests based on the 
change in nature of the food item . Other methods of deter 
mining a food freshness management action may also be 
possible . 
[ 0031 ] At block 260 , the food freshness management 
action may be initiated by the food freshness management 
engine of the food storage device . Initiating can include 
instituting , launching , starting , instantiating , or otherwise 
commencing the food freshness management action ( e . g . , 
sending a command , sending an alert ) . The food freshness 
management action may utilize ( e . g . , implement , deploy ) a 
sensory - oriented component of the food storage device . The 
sensory - oriented components may include a noisemaker , a 
light , or other types of sensory alert devices . The food 
storage device may send a command or alert in order to 
initiate the food freshness management action . The sensory 
oriented components may be implemented to carry - out the 
food freshness management action to alert the user of a 
nature of a food item . The sensory - oriented components may 
be configured such that the user will be alerted of the 
freshness triggering event when the food storage device is 

next used ( e . g . , use of a noisemaker when the user opens the 
freezer door , flashing a light when the user opens the 
refrigerator door ) . 
[ 0032 ] Consider the following example . A user may 
remove a jar of salsa from their refrigerator . The jar of salsa 
may be removed from the refrigerator for a period of ten 
minutes while the user eats a snack . The user may not put the 
lid all the way back on the jar when they return the jar to the 
refrigerator after ten minutes . The freshness triggering event 
for the jar of salsa may be identified ( e . g . , the jar was 
removed from the refrigerator for a period of ten minutes , 
the jar was not completely sealed ) . A food freshness man 
agement action may be determined by the food freshness 
management engine of the refrigerator . The food freshness 
management action may include alerting the user of the 
decrease in freshness of the salsa as well as the continual 
decrease in freshness of the salsa while the lid is slightly 
open . The food freshness management action may be initi 
ated by the food freshness management engine of the 
refrigerator . A command may be sent by the food freshness 
management engine of the refrigerator to provide the user 
with an alert which indicates the change in freshness of the 
salsa . The alert may include utilizing a noisemaker , a 
flashing light near the jar of salsa , or other types of alerts 
indicating that the container is not sealed . The sensory 
oriented components may be initiated to be carried out when 
the user opens the food storage device ( e . g . , refrigerator ) . 
Other methods of initiating the food fitness management 
action may also occur . 
[ 0033 ] At block 280 , the food freshness management 
action may be carried out by the sensory - oriented compo 
nent of the food storage device . Carrying - out may include 
executing , implementing , or otherwise performing the sen 
sory - oriented component ( e . g . , audio alert , visual alert ) of 
the food storage device . The food freshness management 
action may be carried out with respect to the freshness 
triggering event for the food item . The nature or change in 
nature of a food item may result in the carrying out of the 
food freshness management action in order to alert the user 
of this nature or change in nature . The food freshness 
management action may be carried - out such that the sen 
sory - oriented component of the food storage device is 
prepared for the next time the food storage device is in use 
( e . g . , configuring a light such that it will flash when the user 
opens the refrigerator door ) . The user may be capable of 
sensing the nature or change in nature of the food item as a 
result of the carrying - out of the food freshness management 
action through the utilization of the sensory - oriented com 
ponents . 
[ 0034 ] Consider the following example . A user may have 
a loaf of bread in their refrigerator that is beginning to mold . 
A freshness triggering event for the loaf of bread may be 
identified ( e . g . , existence of mold , change in color , change 
in odor ) . The existence of mold on the loaf of bread may 
trigger the determination of a food freshness management 
action to alert the user that the bread has expired and should 
not be eaten . The food freshness management action may 
include the refrigerator notifying the user through an audio 
message ( e . g . , “ The bread on the top shelf is moldy ” ) . The 
food freshness management action may be initiated . The 
food freshness management engine may send a command to 
the noisemaker indicating that the refrigerator needs to 
notify the user that the bread is moldy via audio message . 
The food freshness management action may be carried out 
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by the sensory - oriented component of the refrigerator . The 
food freshness management action may be configured such 
that the noisemaker may notify the user as soon as the 
refrigerator door has been opened . In this case , when the 
user opens the refrigerator , the refrigerator may send an 
audio message , " The bread on the top shelf is moldy . ” The 
food freshness management action may indicate to the user 
that the bread needs to be thrown out . Other examples of 
carrying out the food freshness management action may also 
be possible . 
[ 0035 ] Method 200 concludes at block 299 . As described 
herein , aspects of method 200 may be related to using data 
of a food item in order to manage the freshness of a food 
item . Aspects of method 200 may provide performance or 
efficiency benefits for improving the freshness of a food item 
using a food storage device which has a food freshness 
management engine . Aspects may save resources such as 
bandwidth , disk , processing , or memory . As an example , 
aspects may save bandwidth through the use of sensory 
oriented alerts instead of text message alerts to the user . The 
use of sensory - oriented alerts ( e . g . , audio message from the 
freezer , flashing light in the refrigerator ) to indicate the 
expiration of a food item instead of a text message alert may 
save bandwidth . The sensory - oriented alerts may not require 
the use of a network and therefore may save bandwidth . 
Other methods of saving bandwidth through food freshness 
management may also be possible . 
[ 0036 ] FIG . 3 is a flowchart illustrating a method 300 of 
food freshness management using a food storage device 
which has a food freshness management engine , according 
to embodiments . Aspects of method 300 may be similar or 
the same as aspects of method 200 , and aspects may be 
utilized interchangeably with one or more methodologies 
described herein . The method 300 may begin at block 301 . 
[ 0037 ] . In embodiments , the food storage device may be 
constructed to include a set of sensors at block 307 . Gen 
erally , constructing can include configuring , creating , com 
posing , assembling , or otherwise organizing the food storage 
device to include a set of sensors . The set of sensors may 
include detection devices ( e . g . , still image cameras , video 
image cameras , bar code scanners , sensitive smell detection 
devices ) . The food storage device ( e . g . , refrigerator , freezer , 
cooler , lunchbox , industrial refrigerator , meat locker ) may 
be configured such that a set of sensors is present . The set of 
sensors may enable the food storage device to keep track of , 
monitor , observe information about , or derive conclusions 
from the food items as well as the nature or change in the 
nature of these food items . In embodiments , the set of 
sensors may be connected with the food freshness manage 
ment engine at block 308 . Connecting may include attach 
ing , coupling , combining , linking , or otherwise joining the 
set of sensors with the food freshness management engine . 
The connection can include a communicative linkage such 
as a Wifi connection , a hardwire Ethernet connection , vari 
ous wiring systems , or the like . The connection of the set of 
sensors with the food freshness management engine may 
enable the data recorded by the set of sensors to be used by 
the food freshness management engine to initiate food 
freshness management for a food item or group of food 
items . 
[ 0038 ] In embodiments , the freshness triggering event for 
the food item may be sensed at block 309 . Sensing may 
include discerning , detecting , identifying , or otherwise 
ascertaining the freshness triggering event for the food item . 

The freshness triggering event for the food item may be 
sensed by the food freshness management engine using the 
set of sensors ( e . g . , still image cameras , video image cam 
eras , bar code scanners , sensitive smell detection devices ) . 
The connecting of the set of sensors with the food freshness 
management engine may allow the freshness triggering 
event for the food item to be sensed . The sensing may occur 
through a measurement of weight of a food item , a com 
parison of still images of the same food item at different 
times , a measurement of the level of a food item in a 
container , a video image of a food item being removed from 
the food storage device , or other methods of sensing a 
freshness triggering event . The food freshness management 
engine may use data collected from the set of sensors to 
monitor food items for a freshness triggering event . The set 
of sensors may sense the freshness triggering event in 
advance of identifying the nature of the freshness triggering 
event ( e . g . , sensing a gallon of milk has been deposited in 
the refrigerator before identifying the level of freshness of 
the gallon of milk ) . The identifying of the freshness trig 
gering event for the food item may include ascertaining a 
nature of the freshness triggering event for the food item . 
Ascertaining may include determining , establishing , or oth 
erwise discovering a nature of the freshness triggering event 
for the food item . The nature of the freshness triggering 
event for the food item may include expired , about to expire , 
a low quantity , an unhealthy appearance , or other natures . 
The set of sensors may first sense the freshness triggering 
event ( e . g . , removal of a food item , deposit of a food item , 
change in quantity of a food item ) before ascertaining the 
nature of the freshness triggering event ( e . g . , milk is about 
to expire , the user is almost out of butter ) . The constructing 
and connecting of the set of sensors with the food freshness 
management engine and the sensing of the freshness trig 
gering event before ascertaining a nature of the freshness 
triggering event may allow the food storage device to alert 
the user of food items that may need to be replaced . 

[ 0039 ] Consider the following example . The refrigerator 
of a user may be constructed to include a set of still image 
cameras . The user may be using their refrigerator to store a 
bag of spinach . The bag of spinach may have an expiration 
date printed on the packaging , such as November 15 . The set 
of still image cameras inside the refrigerator may capture the 
printed expiration date of November 15 in a still image . On 
November 16 , the user still may not have eaten the spinach . 
The set of still image cameras may sense through the image 
of the expiration date ( e . g . , November 15 ) that the spinach 
has expired the day before . The set of still image cameras 
may ascertain a nature of the freshness triggering event . The 
still image cameras may sense that the spinach has expired . 
The food freshness management action may include sending 
the user an alert to throw the expired spinach away and buy 
more . As another example , the user may consume the 
spinach before the expiration date . The set of still image 
cameras may sense through a captured still image that the 
bag of spinach is almost empty ( e . g . , ten spinach leaves left ) . 
The set of still image cameras may ascertain a nature of the 
freshness triggering event . The still image cameras may 
sense that the quantity of spinach in the refrigerator is low . 
The food freshness management action may include sending 
the user an alert to buy more spinach before they run out . 
Other methods of constructing and connecting a set of 
sensors and sensing the freshness triggering event for the 
food item may also be possible . 
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[ 0040 ] At block 320 , a freshness triggering event may be 
identified for a food item . The freshness triggering event 
may be identified by the food freshness management engine 
of the food storage device . The freshness triggering event 
may indicate that a criterion related to the food item has been 
achieved . At block 340 , a food freshness management action 
may be determined by the food freshness management 
engine of the food storage device . The food freshness 
management action may be determined to respond to the 
freshness triggering event for the food item . At block 360 , 
the food freshness management action may be initiated by 
the food freshness management engine of the food storage 
device . The food freshness management action may utilize 
a sensory - oriented component of the food storage device . At 
block 380 , the food freshness management action may be 
carried out by the sensory - oriented component of the food 
storage device . The food freshness management action may 
be carried out with respect to the freshness triggering event 
for the food item . 
[ 0041 ] In embodiments , a visual indicator of a freshness 
factor of the food item may be provided at block 381 . 
Generally , providing may include supplying , implementing , 
or otherwise producing a visual indicator of a freshness 
factor ( e . g . , expired , about to expire , the amount of time 
before expiration ) of the food item . A visual indicator of a 
freshness factor may include a sensory alert provided by the 
food freshness management engine that may allow a user to 
determine the freshness factor of a food item using their 
sight . The visual indicator of a freshness factor of the food 
item may be provided by the sensory - oriented component of 
the food storage device , such as a light , a watch display , an 
LED display , a scrolling marquis , a clock , a scale , a graph , 
a thermometer , or other types of visual indicators of a 
freshness factor . The sensory - oriented component ( e . g . , a 
light ) may allow the user to see the freshness factor of the 
food item when the food storage device is open or in use 
( e . g . , when the user opens the door of the refrigerator ) . The 
visual indicator of a freshness factor of the food item may be 
provided to carry - out the food freshness management action . 
The visual indicator of the freshness factor of a food item 
may allow a user to quickly find a food item in the food 
storage device that has achieved a predetermined level of 
freshness . The visual indicator of the freshness factor of a 
food item may allow a user to determine which food items 
may be expired , about to expire , need to be replaced , or other 
freshness factors for which awareness may be beneficial . 
[ 0042 ] In embodiments , configuration of the visual indi 
cator may occur . Generally , configuring can include con 
structing , designing , arranging , or otherwise organizing the 
visual indicator . The configuration of the visual indicator 
may occur through the introduction of various types or kinds 
of visual alerts to the user to indicate a nature of a food item . 
In certain embodiments , the visual indicator may be con 
figured to include a color at block 382 . The visual indicator 
( e . g . , light ) may be configured to include various colors 
( e . g . , red , orange , yellow , green , blue , indigo , violet , black , 
white ) . The color of the visual indicator may alert the user 
to a certain freshness factor of the food item ( e . g . , green 
indicates a food that has a high level of freshness , yellow 
indicates a food that will expire soon , red indicates a food 
that has expired , orange indicates a food that will need to be 
replaced soon due to low quantity ) . The configuration of the 

visual indicator to include a color may be a helpful visual 
indicator for users who want to quickly determine the nature 
of a food item . 
10043 ] . In certain embodiments , the visual indicator may 
be configured to include a pattern at block 383 . The visual 
indicator ( e . g . , light ) may be configured to include various 
patterns ( e . g . , checked , concentric , dots , grid , herringbone , 
lattice , stripes , pinstripes , swirl , waffle , zigzag ) . The pattern 
of the visual indicator may alert the user to a certain 
freshness factor of the food item ( e . g . , dots indicate that a 
food is fresh , stripes indicate that a food has expired ) . The 
configuration of the visual indicator to include various 
patterns may be a helpful visual indicator for users who are 
colorblind . In certain embodiments , the visual indicator may 
be configured to include a texture at block 384 . The visual 
indicator ( e . g . , screen ) may be configured to include various 
textures ( e . g . , rough , smooth , ridges , gritty , soft , firm , sandy , 
coarse , sharp ) . The texture of the visual indicator may alert 
the user to a certain freshness factor of the food item ( e . g . , 
a rough screen indicates that a food has a low quantity and 
needs to be replaced , a screen with ridges indicates that a 
packaging of a food or drink is not completely sealed ) . The 
configuration of the visual indicator to include various 
textures may be a helpful sensory indicator for users who are 
blind . 

[ 0044 ] Consider the following example . A user may be 
storing a loaf of bread on a shelf in their refrigerator for an 
upcoming dinner party . The loaf of bread may be beginning 
to mold after a long period of time in the refrigerator , so the 
user may not want to serve the loaf of bread at the dinner 
party . The set of sensors ( e . g . , video image cameras ) in the 
refrigerator may record a video image of the mold growing 
on the bread . The food freshness management engine may 
determine that the user must be provided with a visual 
indicator of the freshness factor . The visual indicator of the 
freshness factor of the loaf of bread may indicate to the user 
that the bread is moldy and should not be served to guests . 
The visual indicator for the bread may be configured in 
various ways . The shelf on which the bread is stored may be 
a video image screen connected to the food freshness 
management engine . The shelf on which the bread is stored 
may change color to indicate to the user that the bread is 
moldy . For example , a green - colored shelf may indicate a 
fresh food item while a red - colored shelf may indicate a food 
that has expired . When the user next opens the refrigerator 
door , the shelf with the bread may have changed to red so the 
user knows the bread should not be served and needs to be 
replaced . The shelf on which the bread is stored may change 
pattern to indicate to the user , who may be color - blind , that 
the bread is moldy . For example , a pinstripe - patterned shelf 
may indicate to the user that a food is fresh , while a 
checker - patterned shelf may indicate to the user that a food 
has expired . When the user next opens the refrigerator door , 
the shelf with the bread may have changed from pinstripes 
to checks so the user knows the bread has expired . The shelf 
on which the bread is stored may change texture to indicate 
to the user , who may be blind , that the bread is moldy . For 
example , a smooth shelf may indicate a fresh food , while a 
bumpy shelf may indicate that a food has expired . When the 
user next opens the refrigerator door , the shelf with the bread 
may have changed from smooth to bumpy so the user knows 
that the bread should not be served to guests . Through 
various types or kinds of visual indicators , the user may be 
able to determine that the bread is moldy and should be 
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thrown out and replaced . Other methods of providing a 
visual indicator of a freshness factor may also be possible . 
[ 0045 ] In embodiments , an audio indicator of a freshness 
factor of the food item may be provided at block 385 . 
Providing may include supplying , implementing , present 
ing , or otherwise producing an audio indicator of a freshness 
factor of the food item . An audio indicator of a freshness 
factor may include a sensory alert provided by the food 
freshness management engine that may allow a user to 
determine the freshness factor of a food item using their 
hearing . The audio indicator may include an audio message 
provided by the food storage device to the user ( e . g . , “ the 
milk is about to expire " , " buy more mayonnaise ” ) , a noise 
created by a noisemaker of the food storage device ( e . g . , a 
beeping sound when a user does not completely close the jar 
of jam ) , or other types of audio indicators . The audio 
indicator of a freshness factor of a food item may be 
provided by the sensory - oriented component of the food 
storage device in response to opening the food storage 
device . The sensory - oriented component ( e . g . , the noise 
maker ) may allow the user to hear the freshness factor of a 
food item when the food storage device is open or in use 
( e . g . , when the user opens the door of the freezer ) . The audio 
indicator of a freshness factor of the food item may be 
provided to carry out the food freshness management action . 
The providing of an audio indicator of a freshness factor of 
a food item may be a helpful sensory indicator for users to 
quickly determine the nature of a food item ( e . g . , a food item 
that has expired , a food item that needs to be replaced ) . 
[ 0046 ] Consider the following example . A user may store 
deli meat such as turkey for sandwiches in their refrigerator . 
The user may use a half - pound of turkey every week to make 
sandwiches to bring to work . The refrigerator may be 
configured to include a set of sensors , such as a scale to 
measure weight . On Sunday , the scale may measure only a 
quarter - pound of turkey , indicating that the user will not 
have enough turkey to make sandwiches for the workweek . 
The refrigerator may use an audio indicator to indicate to the 
user that they need to purchase more turkey . The audio 
indicator may be provided to the user when the user next 
opens the refrigerator door . The refrigerator may play a 
recorded message of “ Buy more turkey today ” when the user 
opens the refrigerator door . The refrigerator may also make 
a beeping sound when the door is opened to catch the 
attention of the user . The audio indicator may be provided to 
alert the user of a lower than desired quantity of turkey . 
Other methods of providing an audio indicator of a freshness 
factor of the food item may also be possible . 
[ 0047 ] Method 300 concludes at block 399 . Aspects may 
save resources such as bandwidth , disk , processing , or 
memory . As an example , aspects may save memory through 
the providing of visual and audio alerts instead of text 
message or email alerts . The user may be alerted to a 
freshness factor of a food item through a colored light or 
recorded message instead of an online message which may 
take up valuable memory on the mobile device of a user . 
Other methods of saving bandwidth using food freshness 
management may also be possible . 
10048 ] FIG . 4 is a flowchart illustrating a method 400 of 
food freshness management using a food storage device 
which has a food freshness management engine , according 
to embodiments . Aspects of method 400 may be similar or 
the same as aspects of method 200 / 300 , and aspects may be 

utilized interchangeably with one or more methodologies 
described herein . The method 400 may begin at block 401 . 
[ 0049 ] In embodiments , a set of food item data for the 
food item may be acquired at block 411 . Generally , acquir 
ing may include obtaining , retrieving , pulling , collecting , 
gathering , subscribing , or otherwise capturing a set of food 
item data for the food item . The acquiring of a set of food 
item data for the food item may include an active action by 
the food storage device as opposed to passively receiving 
data ( e . g . , a pull operation , retrieving , using the set of 
sensors , using a list of user records ) . The set of food item 
data for the food item may be acquired by the food freshness 
management engine of the food storage device . The food 
freshness management engine of the food storage device 
may acquire the food item data using still image cameras or 
video image cameras , analyzing historical data of the user , 
scanning a barcode , or other methods . The food item data for 
the food item may include shopping data , frequency of use , 
optimal temperature of storage , optimal shelf life , or other 
types of food item data . The set of food item data may 
indicate a temporal element related to freshness of the food 
item . The temporal element related to freshness of the food 
item may include a set of data related to important or 
significant benchmark times with respect to the particular 
food item ( e . g . , date of preparation , purchase date , recom 
mended use - by date , expiration date , likelihood of a reduced 
freshness timeframe due to compromised packaging , likeli 
hood of a reduced freshness timeframe due to a container 
that was left open ) . Certain time periods ( e . g . , length of time 
the food item has been in the refrigerator ) may be compared 
with the benchmark temporal periods to determine a food 
freshness management action ( e . g . , a bag of spinach nor 
mally lasts three days past the expiration date listed on the 
packaging ) . The set of food item data may assist the food 
freshness management engine in the identification of a 
freshness triggering event . 
[ 0050 ] In embodiments , a set of shopping data may be 
mined at block 412 . Mining may include collecting , obtain 
ing , withdrawing , analyzing , or otherwise extracting a set of 
shopping data . The set of shopping data may be mined by the 
food freshness management engine of the food storage 
device . The set of shopping data may be analyzed by the 
food freshness management engine of the food storage 
device or by a third party ( e . g . , cloud service provider , 
manufacturer of the food storage device , developer of the 
food freshness management engine ) . The set of shopping 
data may be mined to acquire the set of food item data for 
the food item . The set of shopping data may be extracted 
from the historical data of a user or monitored by sensors 
and analyzed by the food freshness management engine or 
a third party in order to create a set of food item data for a 
food item ( e . g . , the user buys a gallon of milk every week , 
the user prefers to always have two quarts of ice cream in the 
freezer ) . The set of shopping data may include user shopping 
receipts ( e . g . , monitoring receipts from stores for frequently 
purchased items , examining receipts from stores in order to 
anticipate a shopping trip ) , redeemed coupon codes ( e . g . , 
discerning which food items a user buys only when they are 
on sale , ascertaining how often a user buys a certain food 
item with a coupon ) , credit card receipts ( e . g . , examining 
how often a user goes to the store ) , shopping lists ( e . g . , 
determining which food items a user plans on buying on 
their next trip to the store ) , purchased item lists ( e . g . , 
calculating how frequently a user buys a food item , deter 



US 2019 / 0219978 A1 Jul . 18 , 2019 

mining how much of a food item a user just purchased ) , 
rewards card tracking information on a grocery store website 
( e . g . , calculating the number of points a user needs until 
their next reward , tracking how often a user buys a food item 
with that rewards card ) , or other types of shopping data . The 
acquisition of the shopping data for a food item may allow 
the food freshness management engine to determine an 
appropriate food freshness management action ( e . g . , alert 
the user that the milk has expired , alert the user to buy more 
ice cream ) . 
[ 0051 ] Consider the following example . A user may pur 
chase a bag of shredded cheese and store it in their refrig 
erator . The refrigerator may be equipped with a set of 
sensors , including a barcode scanner . The scanner may scan 
the barcode on the bag of shredded cheese in order to acquire 
a set of food item data for the bag of shredded cheese . The 
barcode on the bag of shredded cheese may include a 
temporal element related to freshness of the food item . As an 
example , the barcode may indicate that the shredded cheese 
has a recommended use - by date of January 2 . The food 
freshness management engine of the refrigerator may also 
mine a set of shopping data to acquire the set of food item 
data for the bag of shredded cheese . The set of shopping data 
related to the bag of shredded cheese may come from the 
shopping receipts or rewards card information of the user . 
The shopping receipts may indicate a purchase location or 
purchase date of the shredded cheese . The rewards card 
information may contain historical data related to how often 
the user purchases bags of shredded cheese . The purchase 
date , as well as frequency and location of purchase , may be 
added to the food item data of the shredded cheese . Other 
methods of acquiring a set of food data and mining a 
subsequent set of shopping data for a food item may also be 
possible . 
[ 0052 ] In embodiments , the food storage device may be 
constructed to include a set of sensors at block 413 as 
described herein . In embodiments , the set of sensors may be 
connected with the food freshness management engine at 
block 414 as described herein . In embodiments , the food 
item may be monitored by the set of sensors at block 415 . 
Monitoring may include observing , examining , censoring , 
detecting , or otherwise discerning the food item using the set 
of sensors . The food freshness management engine may use 
still image cameras , video image cameras , or other types of 
sensors to examine different food items ( e . g . , detect that a 
dish of guacamole is brown ) . The food item may be moni 
tored for an anomaly related to the packaging feature . An 
anomaly can include an abnormality , deviation , inconsis 
tency , or other irregularity related to the packaging feature of 
a food item . An anomaly related to the packaging feature 
may include a lid not fully closed ( e . g . , lid of a jar of pickles 
left slightly open ) , a cap left off ( e . g . , milk missing a cap 
because it was left on the counter ) , an opaque container that 
should be clear ( e . g . , half - eaten sandwich ingredients turn 
the plastic storage container gray instead of clear ) , a food 
item that has not been fully wrapped ( e . g . , the plastic 
wrapper surrounding the cheese has not been sealed ) , or 
other types of anomalies related to the packaging feature . 
The set of sensors may collect data related to abnormalities 
of packaging of food items to identify a freshness triggering 
event and determine a necessary food freshness management 
action ( e . g . , alerting the user to put the cap back on the milk ) . 
[ 0053 ] In embodiments , the set of food item data may be 
compiled in response to observing the anomaly related to the 

packaging feature of the food item at block 416 . Compiling 
can include assembling , computing , establishing , generat 
ing , consolidating , collecting , composing , or otherwise 
organizing the set of food item data in response to observing 
the anomaly related to the packaging feature of the food 
item . The set of food item data may be compiled by the set 
of sensors in order to determine the freshness factor of a 
food item . The set of food item data ( e . g . , length of time 
since the food item was properly sealed , typical shelf life of 
the food item ) may be compiled by the set of sensors in order 
to determine a level of freshness and indicate a temporal 
element related to freshness of the food item . The set of 
sensors may compile the set of food item data through 
capturing still images or video images of a food item with an 
anomaly related to the packaging feature . The set of food 
item data may indicate the temporal element related to 
freshness of the food item . The set of food item data 
compiled may indicate a new length of time during which 
the food item is expected to remain fresh due to the anomaly 
related to the packaging feature ( e . g . , a sealed gallon of ice 
cream in the freezer may last two months versus an unsealed 
gallon of ice cream in the freezer that will only last two days , 
a dish of guacamole without a lid that is quickly turning 
brown versus a dish of guacamole with a lid that is expected 
to last a longer period of time ) . 
[ 0054 ] Consider the following example . A family of four 
may use a refrigerator with a food freshness management 
engine . The family may use the refrigerator to store milk for 
their breakfast cereal . The refrigerator may be equipped with 
a video image camera , which may be connected with the 
food freshness management engine . One of the children in 
the family may be the last person to use the milk one 
morning , and may forget to put the cap back on before 
returning the milk to the refrigerator after breakfast . The 
video image camera may record a video image which 
indicates an anomaly related to the packaging ( e . g . , the cap 
is not on the gallon of milk ) . The refrigerator may also be 
equipped with a sensitive smell detection device . The smell 
detection device may detect an odor which indicates that the 
milk is beginning to expire at a faster than expected rate . The 
food freshness management engine of the refrigerator may 
compile the set of food item data for the milk which 
indicates the temporal element related to freshness of the 
food item . The milk may have been expected to expire in one 
week based on the expiration date indicated on the packag 
ing . The food freshness management engine of the refrig 
erator may compile a set of food item data which indicates 
that the milk will actually expire before the one week is up , 
due to the cap being left off . The food freshness management 
engine of the refrigerator may use the set of food item data 
compiled to alert the user when the milk actually expires 
instead of when the milk may be expected to expire . Other 
methods of compiling the set of food item data in response 
to observing an anomaly related to the packaging feature 
may also be possible . 
[ 0055 ] At block 420 , a freshness triggering event may be 
identified for a food item . The freshness triggering event 
may be identified by the food freshness management engine 
of the food storage device . The freshness triggering event 
may indicate that a criterion related to the food item has been 
achieved . At block 440 , a food freshness management action 
may be determined by the food freshness management 
engine of the food storage device . The food freshness 
management action may be determined to respond to the 
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freshness triggering event for the food item . At block 460 , 
the food freshness management action may be initiated by 
the food freshness management engine of the food storage 
device . The food freshness management action may utilize 
a sensory - oriented component of the food storage device . At 
block 480 , the food freshness management action may be 
carried out by the sensory - oriented component of the food 
storage device . The food freshness management action may 
be carried out with respect to the freshness triggering event 
for the food item . 
[ 0056 ] Method 400 concludes at block 499 . Aspects may 
save resources such as bandwidth , disk , processing , or 
memory . As an example , aspects may provide the user with 
a more accurate or precise temporal element with respect to 
a food item expiration date as opposed to relying only on the 
expiration date provided by the producer on the packaging 
of the food item . This may allow for a more accurate set of 
food item data for the food item . Other methods of creating 
a more accurate set of food item data using food freshness 
management may also be possible . 
[ 0057 ] FIG . 5 is a flowchart illustrating a method 500 of 
food freshness management using a food storage device 
which has a food freshness management engine , according 
to embodiments . Aspects of method 500 may be similar or 
the same as aspects of method 200 / 300 / 400 , and aspects may 
be utilized interchangeably with one or more methodologies 
described herein . The method 500 may begin at block 501 . 
[ 0058 ] In embodiments , the food storage device may be 
constructed to include a set of sensors at block 515 as 
described herein . In embodiments the set of sensors may be 
connected with the food freshness management engine at 
block 516 as described herein . In embodiments , a replace 
ment necessity factor for the food item may be tracked at 
block 517 . Generally , tracking can include monitoring , sur 
veying , examining , or otherwise tracing a replacement 
necessity factor for the food item . The replacement necessity 
factor may be a value related to the need , desire , or require 
ment of a user to replace a particular food item . The 
replacement necessity factor may be based on the amount of 
a food item in storage ( e . g . , only one glass of milk remain 
ing , three apples in the refrigerator ) , the consumption rate of 
a food item ( e . g . , a family of four drinks a gallon of orange 
juice every month , a user eats twice as much ice cream in the 
summer months ) , an expected expiration date of a food item 
( e . g . , a bag of lettuce will expire on November 3 , a jar of 
salsa is expected to expire by Friday ) , an expected date to 
need more of the food item ( e . g . , a user needs to buy more 
soda for a birthday party , a user will run out of butter by next 
shopping trip ) , an expected date to need a fresh food item 
( e . g . , the user has crystallized ice cream and will need more 
by the weekend , the guacamole will turn brown by the time 
the user plans on eating it again ) , or other types of replace 
ment necessity factors . The replacement necessity factor for 
the food item may be tracked by the food freshness man 
agement engine using the set of sensors . The set of sensors 
( e . g . , still image camera , bar code scanner ) may monitor 
( e . g . , take photos , scan barcodes ) the replacement necessity 
factor for the food item in order to alert the user through the 
food freshness management action that the food item needs 
to be replaced . 
[ 0059 ] In embodiments , it may be resolved that the 
replacement necessity factor achieves a replacement crite 
rion at block 518 . Generally , resolving can include deter - 
mining , computing , identifying , or otherwise calculating 

that the necessity factor achieves a replacement criterion . A 
replacement criterion may be a predetermined or benchmark 
value which indicates that a food item needs to be replaced . 
The replacement criterion may include a threshold temporal 
period , a projection of freshness level , a predetermined 
desired quantity of a food item , or other types of criterion 
( e . g . , the milk is expected to expire within a threshold 
temporal period of ten days , the orange juice is expected to 
run out within the next two shopping trips , the user prefers 
to keep five cups of yogurt in the refrigerator between each 
shopping trip ) . The resolving may be based on the replace 
ment necessity factor for the food item . The replacement 
criterion may be compared to the replacement necessity 
factor to establish whether or not the user needs to be alerted 
about a particular food freshness factor of a food item ( e . g . , 
the period of time the chicken has been in the refrigerator 
exceeds a temporal period of freshness of six days , the 
amount of bread in the refrigerator has fallen below a 
predetermined desired level of eight slices ) . The comparison 
of the replacement necessity factor and the replacement 
criterion may allow the food freshness management engine 
to determine a food freshness management action . 
[ 0060 ] In embodiments , the food item may be flagged at 
block 519 . Flagging may include marking or highlighting 
( e . g . , adding to a shopping list ) . The flagging of the food 
item may better indicate to the user a freshness factor of a 
food item or whether the food item needs to be replaced . The 
achievement of a replacement criterion ( e . g . , temporal 
period of freshness , predetermined amount ) may indicate 
that a food item may need to be replaced due to expiration 
( e . g . , the milk will expire tomorrow and should be replaced ) , 
low quantity ( e . g . , there is only one slice of bread left in the 
freezer so the user cannot make a sandwich ) , or other food 
freshness factors . The food item may be flagged with respect 
to an anticipated shopping event . The food freshness man 
agement engine may add a food item to the shopping list of 
a user before an anticipated shopping event . The user may 
know in advance of the shopping trip that the food item 
needs to be replaced so they do not run out of this food item . 
[ 0061 ] Consider the following example . A user may prefer 
to keep two packages of frozen corn in their freezer at all 
times . The freezer of the user may be constructed to include 
a set of sensors , such as still image cameras . The still image 
cameras may be connected with the food freshness manage 
ment engine of the freezer . The food freshness management 
engine of the freezer may track a replacement necessity 
factor for the frozen corn . The replacement necessity factor 
may indicate that there is currently only one bag of frozen 
corn in the freezer . The replacement necessity factor may 
also indicate that the bag of frozen corn is expected to expire 
in two days . The food freshness management engine of the 
freezer may track this using still image cameras . The cap 
tured still image of the freezer may show only one bag of 
frozen corn . The captured still image for the bag of frozen 
corn may include an expiration date that is two days from 
now . The food freshness management engine of the freezer 
may resolve that the replacement necessity factor has 
achieved a replacement criterion . The replacement criterion 
for the bag of corn may include the information that the corn 
will expire within a threshold period of seven days ( e . g . , an 
expiration date in two days is sooner than an expiration date 
in seven days ) , the lower than desired quantity of corn in 
storage ( e . g . , the user prefers to keep two bags of frozen corn 
in the freezer and there is only one bag of frozen corn ) , or 
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other food item data for the frozen corn . The food freshness 
management engine of the freezer may flag the frozen corn 
with respect to an anticipated shopping event . Based on the 
shopping data of the user , the food freshness management 
engine of the freezer may anticipate that the user will go to 
the store tomorrow . The food freshness management engine 
of the freezer may suggest that the user should buy frozen 
corn by adding it to their shopping list . Other methods of 
flagging a food item with respect to an anticipated shopping 
event may also be possible . 
[ 0062 ] At block 520 , a freshness triggering event may be 
identified for a food item . The freshness triggering event 
may be identified by the food freshness management engine 
of the food storage device . The freshness triggering event 
may indicate that a criterion related to the food item has been 
achieved . At block 540 , a food freshness management action 
may be determined by the food freshness management 
engine of the food storage device . The food freshness 
management action may be determined to respond to the 
freshness triggering event for the food item . At block 560 , 
the food freshness management action may be initiated by 
the food freshness management engine of the food storage 
device . The food freshness management action may utilize 
a sensory - oriented component of the food storage device . At 
block 580 , the food freshness management action may be 
carried - out by the sensory - oriented component of the food 
storage device . The food freshness management action may 
be carried out with respect to the freshness triggering event 
for the food item . 
[ 0063 ] Method 500 concludes at block 599 . Aspects may 
save resources such as bandwidth , disk , processing , or 
memory . As an example , aspects may save battery life of a 
mobile device by automatically adding a food item to a 
shopping list based on the replacement necessity factor . A 
user may automatically have the food item added to their 
shopping list when they need to buy more of the food item 
instead of draining battery on a mobile device due to a text 
message or email alert . Other methods of saving battery life 
of a mobile device using food freshness management may 
also be possible . 
[ 0064 ] FIG . 6 is a flowchart illustrating a method 600 of 
food freshness management using a food storage device 
which has a food freshness management engine , according 
to embodiments . Aspects of method 600 may be similar or 
the same as aspects of method 200 / 300 / 400 / 500 , and aspects 
may be utilized interchangeably with one or more method 
ologies described herein . The method 600 may begin at 
block 601 . At block 620 , a freshness triggering event may be 
identified for a food item . The freshness triggering event 
may be identified by the food freshness management engine 
of the food storage device . The freshness triggering event 
may indicate that a criterion related to the food item has been 
achieved . 
10065 ] . In embodiments , a removal of the food item may be 
detected at block 621 . Generally , detecting can include 
sensing , observing , distinguishing , or otherwise identifying 
a removal of the food item . The removal of a food item may 
include a withdrawal or extraction of a food item from a 
food storage device ( e . g . , refrigerator , freezer ) . The removal 
of the food item may be detected by the food freshness 
management engine of the food storage device . The food 
freshness management engine may detect the removal of the 
food item using the set of sensors such as a video image 
camera ( e . g . , a video image of a user taking a stick of butter 

out of the refrigerator ) , a still image camera ( e . g . , compari 
son of an image of the freezer with a box of popsicles in the 
morning with an image of the freezer without a box of 
popsicles in the afternoon ) , a weight on a scale ( e . g . , the user 
has removed two pounds of apples from the second shelf ) , 
or other methods of using the set of sensors to detect the 
removal of the food item . 
[ 0066 ] In embodiments , a removal temporal value may be 
logged with respect to the removal of the food item at block 
622 . Logging may include cataloging , storing , saving , 
recording , noting , or otherwise registering a removal tem 
poral value with respect to the removal of the food item . The 
removal temporal value may be a recorded length of time 
since the food item was removed from the refrigerator . The 
removal temporal value may be logged based on an exact 
time ( e . g . , 10 : 16 A . M . ) , a stopwatch ( e . g . , two and a half 
hours ) , a timer ( e . g . , for thirty minutes ) , a countdown ( e . g . , 
ten seconds ) , or other methods of logging the removal 
temporal value . The removal temporal value may be logged 
in response to detecting the removal of the food item . The 
detection of the removal of the food item may indicate to the 
food freshness management engine to monitor a length of 
time for the achievement of a temporal period . The removal 
temporal value may be logged by the food freshness man 
agement engine of the food storage device . The food fresh 
ness management engine may monitor , record , or otherwise 
register different removal temporal values for different food 
items in order to optimize the freshness factor of a food item . 
[ 0067 ] In embodiments , a temporal period may be waited 
at block 623 . The temporal period may be configured or 
narrowly tailored to be specific for the food item ( e . g . , ice 
cream , whole milk , fish ) or a type of food item ( e . g . , fruit , 
vegetable , dairy , meat ) . The temporal period may be a length 
of time ( e . g . , days , hours , seconds ) , a time of day ( e . g . , 
morning , afternoon , evening , night ) , or other temporal peri 
ods ( e . g . , an intervening event ) . As an example , a quart of ice 
cream may be removed from the freezer . The quart of ice 
cream may have a removal temporal value of five minutes 
before it begins to melt and the quality and freshness begin 
to decline . The food freshness management engine of the 
freezer may wait a temporal period of five minutes before 
alerting the user that the ice cream has been left out . Other 
examples of waiting a temporal period may also be possible . 
10068 ] In embodiments , an indicator of a lack of return of 
the food item may be provided at block 624 . Providing may 
include presenting , displaying , transmitting , delivering , con 
veying , or otherwise supplying an indicator of a lack of 
return of the food item . The indicator of a lack of return of 
the food item may include an audio , visual , or other type of 
indicator to alert the user that a food item has not yet been 
returned to a food storage device ( e . g . , a threshold temporal 
period of ten minutes has passed since the mozzarella cheese 
has been removed from the refrigerator ) . An indicator of a 
lack of return of the food item may be provided by the 
sensory - oriented component of the food storage device ( e . g . , 
a light may flash red in the location in the refrigerator where 
the chicken is normally stored if the chicken has been 
removed from the refrigerator ) . The indicator of a lack of 
return of the food item may be provided in response to 
waiting the temporal period . The indicator of a lack of return 
of the food item may be provided after the achievement of 
a threshold temporal period since the removal temporal 
value ( e . g . , the freezer may wait a temporal period of ten 
minutes since the ice cream was removed before providing 
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erwise register different deposit temporal values for different 
food items in order to optimize the freshness factor of a food 
item . 

the user with the audio message " put the ice cream away ” ) . 
The indicator of a lack of return of the food item may be 
provided to carry - out the food freshness management action . 
The indicator of a lack of return of the food item may be 
provided to the user in order to alert the user to put the food 
item back in the food storage device . The indicator of a lack 
of return of the food item may prevent a food item from 
expiring quickly . 
[ 0069 ] Consider the following example . A user may store 
a gallon of ice cream in their freezer . The user may remove 
the gallon of ice cream from the freezer to serve dessert at 
a birthday party . The freezer may detect the removal of the 
gallon of ice cream through the set of sensors ( e . g . , a video 
image of the ice cream being taken out of the freezer ) . A 
removal temporal value may be logged for the gallon of ice 
cream , indicating the start of a period of time of removal . 
The freezer may log that the ice cream was removed from 
the freezer at 2 : 30 P . M . An established temporal period may 
be waited . Since ice cream melts quickly at room tempera 
ture , the temporal period configured for a gallon of ice cream 
may be relatively short ( e . g . , twenty minutes ) . The food 
freshness management engine may predict that after twenty 
minutes of removal , the freshness and quality of the gallon 
of ice cream may begin to decline . The user may be enjoying 
the birthday party and forget to return the gallon of ice cream 
to the freezer once everyone has been served . The food 
freshness management engine of the freezer may wait a 
temporal period of twenty minutes and detect that the ice 
cream still has not been returned to the freezer . The freezer 
may provide an indicator of a lack of return of the gallon of 
ice cream in order to preserve the freshness level of the ice 
cream . At 2 : 50 P . M . , the freezer may make a beeping sound 
to alert the user to return the ice cream to the freezer . In this 
way , the food freshness management action for the ice cream 
may be carried - out . Other examples of providing an indi 
cator of a lack of return of the food item may also be 
possible . 
[ 0070 ] In embodiments , a removal temporal value may be 
logged with respect to the removal of the food item at block 
625 . The removal temporal value may be logged by the food 
freshness management engine of the food storage device . 
The removal temporal value may be logged in response to 
detecting the removal of the food item . In embodiments , a 
deposit of the food item may be detected at block 626 . 
Detecting can include sensing , observing , distinguishing , or 
otherwise identifying a deposit of the food item . The deposit , 
storage , replacement , or stocking of a food item may be 
detected by the food freshness management engine of the 
food storage device . The deposit of a food item may be 
detected by the food freshness management engine through 
the use of sensors ( e . g . , video image camera , still image 
camera ) . 
[ 0071 ] In embodiments , a deposit temporal value may be 
logged with respect to the deposit of the food item at block 
627 . Logging may include cataloging , storing , saving , 
recording , noting , or otherwise registering a removal tem 
poral value with respect to the removal of the food item . The 
deposit temporal value may be a length of time during which 
or passed since the food item has been deposited in the food 
storage device . The deposit temporal value may be logged 
by the food freshness management engine of the food 
storage device . The deposit temporal value may be logged in 
response to detecting the deposit of the food item . The food 
freshness management engine may monitor , record , or oth 

[ 0072 ] In embodiments , an updated freshness factor may 
be computed for the food item at block 628 . Generally , 
computing can include calculating , determining , resolving , 
determining or otherwise analyzing an updated freshness 
factor for the food item . The updated freshness factor for the 
food item may be a different value of freshness for a 
particular food item ( e . g . , higher level of freshness , shorter 
period of shelf life , smaller amount of a food item ) . The 
updated freshness factor for the food item may be computed 
by the food freshness management engine . The updated 
freshness factor may be based on various features of a food 
item , such as the length of time an item was removed from 
the food storage device , the expected shelf life of the food 
item , the amount of time an item can be removed from the 
food storage device before a decline in freshness occurs , or 
other features of a food item . The updated freshness factor 
for the food item may be computed based on the removal 
and deposit temporal values . The food freshness manage 
ment engine may compare the removal and deposit temporal 
values to determine an updated level of freshness for the 
food item . 
[ 0073 ] In embodiments , an indicator of the updated fresh 
ness factor of the food item may be provided at block 629 . 
Providing can include supplying , delivering , or otherwise 
producing an indicator of the updated freshness factor of the 
food item . The indicator of the updated freshness factor of 
the food item may be an audio alert ( e . g . , beeping noise ) , a 
visual alert ( e . g . , flashing light ) , or other type of indicator 
that may alert the user of the updated freshness factor of a 
food item . The indicator of the updated freshness factor of 
the food item may alert the user to a change in freshness or 
nature of a food item ( e . g . , less time until the food is 
expected to expire ) . 
[ 0074 ] In embodiments , the updated freshness factor for 
the food item may be computed at block 631 . Generally , 
computing may include calculating , determining , resolving , 
determining or otherwise analyzing the updated freshness 
factor for the food item . The updated freshness factor for the 
food item may be computed using a quantity of the food item 
( e . g . , volume ) . The updated freshness factor for the food 
item may be computed using a difference of the deposit and 
removal temporal values ( e . g . , a food item was left out for 
a temporal period of thirty minutes , a food item was 
removed for a period of three hours and was deposited for 
a period of fifteen minutes ) . The updated freshness factor for 
the food item may also be computed using shape ( e . g . , shape 
of the container ) , temperature ( e . g . , room temperature of the 
kitchen , outdoor temperature ) , or other factors that may 
influence the freshness factor for the food item . In certain 
embodiments , computing the updated freshness factor for 
the food item may include calculating the difference 
between the deposit and removal temporal values ( e . g . , a 
difference of thirty minutes between the time the item was 
removed from the refrigerator and the time the item was 
returned to the refrigerator ) , analyzing the relationship 
between the shape of the container and the temperature of 
the room ( e . g . , a linear relationship , an exponential relation 
ship , a logarithmic relationship ) , examining the quantity of 
the food item with respect to the removal temporal value 
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( e . g . , positive correlation , negative correlation ) , or other 
methods of computing with respect to the updated freshness 
factor for the food item . 
[ 0075 ] Consider the following example . A user may want 
to serve guacamole as an appetizer for a dinner party . The 
user may be storing the guacamole in a cooler on their back 
porch in anticipation of the arrival of their guests . The cooler 
may be equipped with a set of sensors , including still image 
cameras . The guests of the user may arrive ninety minutes 
before dinner , and the guacamole may be removed from the 
cooler at this time . The still image cameras may detect a 
removal of the guacamole through a captured still image . A 
removal temporal value may be logged for the guacamole . 
A timer may begin when the guacamole is removed ninety 
minutes before dinner . The timer may be counting down 
from one hundred minutes , the established temporal period 
during which a dish of guacamole can be removed before 
losing its freshness . The user may deposit the guacamole 
back in the cooler at the beginning of dinner ( e . g . , after 
ninety minutes ) . The still image cameras of the cooler may 
detect the deposit of the guacamole through another cap 
tured still image . The timer for the guacamole may be turned 
off after the detection of the deposit of the guacamole . The 
food freshness management engine of the cooler may log a 
deposit temporal value for the guacamole . The deposit 
temporal value may be logged to indicate that the guacamole 
was deposited in the cooler ten minutes before the removal 
temporal period expired . An updated freshness factor for the 
guacamole may be computed based on the removal and 
deposit temporal values . The guacamole may have lost most 
of its freshness after sitting on the back porch for ninety 
minutes . The guacamole may not have lost all of its fresh 
ness since it was returned to the cooler before one hundred 
minutes . The difference between the deposit and removal 
temporal values ( e . g . , ten minutes versus ninety minutes ) 
may be helpful in computing the updated freshness factor for 
the guacamole . The quantity of the food may also be used as 
a factor to compute the updated freshness factor . As an 
example , the guests may have eaten half the volume of the 
guacamole , indicating that the user may want to buy more . 
An indicator of the updated freshness factor ( e . g . , half 
quantity , lost freshness ) of the guacamole may be provided 
to the user . The cooler may have a light that shines purple 
when the food inside is fresh and a light that shines orange 
when the food is not fresh or needs to be replaced . When the 
user next opens the cooler , the light may be orange to 
indicate that the user needs to buy more guacamole . Other 
methods of providing an indicator of the updated freshness 
factor based on temporal values may also be possible . 
[ 0076 ] At block 640 , a food freshness management action 
may be determined by the food freshness management 
engine of the food storage device . The food freshness 
management action may be determined to respond to the 
freshness triggering event for the food item . At block 660 , 
the food freshness management action may be initiated by 
the food freshness management engine of the food storage 
device . The food freshness management action may utilize 
a sensory - oriented component of the food storage device . At 
block 680 , the food freshness management action may be 
carried - out by the sensory - oriented component of the food 
storage device . The food freshness management action may 
be carried out with respect to the freshness triggering event 
for the food item . 

[ 0077 ] Method 600 concludes at block 699 . Aspects of 
method 600 may provide performance or efficiency benefits . 
Aspects may save resources such as bandwidth , disk , pro 
cessing , or memory . As an example , aspects may save 
processing time . The food freshness management engine 
may dynamically calculate an updated freshness factor for a 
food item while a food item is being consumed . For 
example , an updated freshness factor for an ice cream cake 
may be calculated based on the room temperature , the period 
of time during which the cake has been removed from the 
freezer , and the amount of cake that the guests consume , all 
while the user is serving the cake to their guests . Other 
methods of saving processing time may also be possible . 
[ 0078 ] Consider the following example . A user may be 
storing three gallons of ice cream in their freezer for an 
upcoming Fourth of July party on Friday . The freezer may 
include a set of still image cameras and a barcode scanner , 
and these sensors may be connected with a food freshness 
management engine . The cameras and barcode scanner may 
be constructed to sense various freshness triggering events 
of food items ( e . g . , three gallons of ice cream ) . The still 
image cameras in the freezer may identify an expiration date 
on the packaging of the gallons of ice cream ( e . g . , July 1 ) . 
The expiration date of the ice cream may be earlier than the 
date of the party ( e . g . , three days earlier ) . The food freshness 
management engine of the freezer may determine a food 
freshness management action in order to alert the user that 
their ice cream is going to expire before the party . The food 
freshness management action may send a command to a 
sensory - oriented component in the freezer ( e . g . , a light on 
the shelf where the ice cream is stored ) . The command sent 
to the light on the shelf may include changing the color of 
the light . The shelf may appear green when the food stored 
on it is fresh . The shelf may change to red to indicate that the 
food stored on it is not fresh and needs to be replaced . The 
food freshness management engine may carry - out the food 
freshness management action by changing the color of the 
shelf where the ice cream is stored from green to red . In this 
way , the user may be able to identify at a glance that their 
ice cream should not be eaten and should be replaced before 
the party . 
[ 0079 ] One of the gallons of ice cream may be chocolate 
ice cream . A set of food item data for the chocolate ice cream 
may be acquired by the food freshness management engine 
of the freezer , including a temporal element related to 
freshness of the chocolate ice cream . The barcode scanner in 
the freezer may scan the barcode of the chocolate ice cream . 
The information on the barcode of the chocolate ice cream 
may include an expiration date of July 1 . A set of shopping 
data may also be mined by the food freshness management 
engine of the freezer to acquire the set of food item data for 
the chocolate ice cream . The set of shopping data mined 
from shopping receipts and credit card data may indicate 
that the user goes to the grocery store every Thursday . The 
user may eat a bowl of chocolate ice cream on the Tuesday 
before the party and return the gallon of ice cream to the 
freezer without completely sealing the lid . The still image 
cameras in the freezer may detect that the lid is not com 
pletely sealed . The set of food item data for the chocolate ice 
cream may be compiled using the temporal element related 
to freshness of the food item . The chocolate ice cream may 
not stay fresh as long as the packaging indicates now that the 
lid has not been sealed . The package may have indicated that 
the chocolate ice cream would expire on July 1 , but without 
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the lid sealed , the food freshness management engine may 
determine that the chocolate ice cream will actually expire 
on June 26 . The food freshness management engine of the 
freezer may carry - out a food freshness management action 
which includes changing the color of the shelf containing the 
chocolate ice cream from green to red to indicate to the user 
to seal the lid of the chocolate ice cream the next time they 
open the freezer door . 
[ 0080 ] The second gallon of ice cream in the freezer may 
be strawberry . The barcode scanner in the freezer may scan 
the barcode of the strawberry ice cream which indicates an 
expiration date of July 1 . The strawberry ice cream may have 
a replacement necessity factor based on expiration date . It 
may be resolved that the replacement necessity factor for the 
strawberry ice cream achieves a replacement criterion . The 
food freshness management engine of the freezer may be 
configured such that an indication to replace the strawberry 
ice cream may occur whenever the strawberry ice cream 
expires . On July 2 , the strawberry ice cream may reach its 
expiration date , thus achieving the replacement criterion . 
The strawberry ice cream may automatically be added to the 
shopping list of the user . The shopping data of the user 
indicates an anticipated shopping trip on Thursday . The user 
may be able to replace the strawberry ice cream before the 
party on Friday . 
[ 0081 ] The third gallon of ice cream may be vanilla ice 
cream . The user may decide to eat a bowl of vanilla ice 
cream on Tuesday . The cameras in the freezer may detect a 
removal of the vanilla ice cream at 8 : 03 P . M . The food 
freshness management engine of the freezer may indicate a 
removal temporal period of only thirty minutes for vanilla 
ice cream before the freshness is expected to decline . At 8 : 33 
P . M . , the user may not yet have returned the vanilla ice 
cream to the freezer , and the food freshness management 
engine may provide an indicator of a lack of return of the 
vanilla ice cream . The indicator of the lack of return of the 
vanilla ice cream may include a beeping sound when the 
user next opens the freezer . When the user returns the vanilla 
ice cream to the freezer at 8 : 41 P . M . , the food freshness 
management engine may detect this deposit . The food 
freshness management engine of the freezer may compute 
an updated freshness factor for the food item . As an 
example , the thirty - eight minutes outside of the freezer may 
have caused the vanilla ice cream to melt and lose freshness . 
The food freshness management engine may provide an 
indicator of the updated freshness factor . The shelf where the 
vanilla ice cream is stored may change from green to red to 
indicate to the user to replace the vanilla ice cream . Other 
methods of food freshness management using a food storage 
device which has a food freshness management engine may 
also be possible . 
[ 0082 ] In addition to embodiments described above , other 
embodiments having fewer operational steps , more opera 
tional steps , or different operational steps are contemplated . 
Also , some embodiments may perform some or all of the 
above operational steps in a different order . The modules are 
listed and described illustratively according to an embodi 
ment and are not meant to indicate necessity of a particular 
module or exclusivity of other potential modules ( or func 
tions / purposes as applied to a specific module ) . 
10083 ] In the foregoing , reference is made to various 
embodiments . It should be understood , however , that this 
disclosure is not limited to the specifically described 
embodiments . Instead , any combination of the described 

features and elements , whether related to different embodi 
ments or not , is contemplated to implement and practice this 
disclosure . Many modifications and variations may be 
apparent to those of ordinary skill in the art without depart 
ing from the scope and spirit of the described embodiments . 
Furthermore , although embodiments of this disclosure may 
achieve advantages over other possible solutions or over the 
prior art , whether or not a particular advantage is achieved 
by a given embodiment is not limiting of this disclosure . 
Thus , the described aspects , features , embodiments , and 
advantages are merely illustrative and are not considered 
elements or limitations of the appended claims except where 
explicitly recited in a claim ( s ) . 
[ 0084 ] The present invention may be a system , a method , 
and / or a computer program product . The computer program 
product may include a computer readable storage medium 
( or media ) having computer readable program instructions 
thereon for causing a processor to carry out aspects of the 
present invention . 
[ 0085 ] The computer readable storage medium can be a 
tangible device that can retain and store instructions for use 
by an instruction execution device . The computer readable 
storage medium may be , for example , but is not limited to , 
an electronic storage device , a magnetic storage device , an 
optical storage device , an electromagnetic storage device , a 
semiconductor storage device , or any suitable combination 
of the foregoing . A non - exhaustive list of more specific 
examples of the computer readable storage medium includes 
the following : a portable computer diskette , a hard disk , a 
random access memory ( RAM ) , a read - only memory 
( ROM ) , an erasable programmable read - only memory 
( EPROM or Flash memory ) , a static random access memory 
( SRAM ) , a portable compact disc read - only memory ( CD 
ROM ) , a digital versatile disk ( DVD ) , a memory stick , a 
floppy disk , a mechanically encoded device such as punch 
cards or raised structures in a groove having instructions 
recorded thereon , and any suitable combination of the fore 
going . A computer readable storage medium , as used herein , 
is not to be construed as being transitory signals per se , such 
as radio waves or other freely propagating electromagnetic 
waves , electromagnetic waves propagating through a wave 
guide or other transmission media ( e . g . , light pulses passing 
through a fiber - optic cable ) , or electrical signals transmitted 
through a wire . 
[ 0086 ] Computer readable program instructions described 
herein can be downloaded to respective computing / process 
ing devices from a computer readable storage medium or to 
an external computer or external storage device via a net 
work , for example , the Internet , a local area network , a wide 
area network and / or a wireless network . The network may 
comprise copper transmission cables , optical transmission 
fibers , wireless transmission , routers , firewalls , switches , 
gateway computers and / or edge servers . A network adapter 
card or network interface in each computing / processing 
device receives computer readable program instructions 
from the network and forwards the computer readable 
program instructions for storage in a computer readable 
storage medium within the respective computing / processing 
device . 
[ 0087 ] Computer readable program instructions for carry 
ing out operations of the present invention may be assembler 
instructions , instruction - set - architecture ( ISA ) instructions , 
machine instructions , machine dependent instructions , 
microcode , firmware instructions , state - setting data , or 
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either source code or object code written in any combination 
of one or more programming languages , including an object 
oriented programming language such as Java , Smalltalk , 
C + + or the like , and conventional procedural programming 
languages , such as the “ C ” programming language or similar 
programming languages . The computer readable program 
instructions may execute entirely on the user ' s computer , 
partly on the user ' s computer , as a stand - alone software 
package , partly on the user ' s computer and partly on a 
remote computer or entirely on the remote computer or 
server . In the latter scenario , the remote computer may be 
connected to the user ' s computer through any type of 
network , including a local area network ( LAN ) or a wide 
area network ( WAN ) , or the connection may be made to an 
external computer ( for example , through the Internet using 
an Internet Service Provider ) . In some embodiments , elec 
tronic circuitry including , for example , programmable logic 
circuitry , field - programmable gate arrays ( FPGA ) , or pro 
grammable logic arrays ( PLA ) may execute the computer 
readable program instructions by utilizing state information 
of the computer readable program instructions to personalize 
the electronic circuitry , in order to perform aspects of the 
present invention . 
[ 0088 ] Aspects of the present invention are described 
herein with reference to flowchart illustrations and / or block 
diagrams of methods , apparatus ( systems ) , and computer 
program products according to embodiments of the inven 
tion . It will be understood that each block of the flowchart 
illustrations and / or block diagrams , and combinations of 
blocks in the flowchart illustrations and / or block diagrams , 
can be implemented by computer readable program instruc 
tions . 
10089 ] These computer readable program instructions may 
be provided to a processor of a general purpose computer , 
special purpose computer , or other programmable data pro 
cessing apparatus to produce a machine , such that the 
instructions , which execute via the processor of the com 
puter or other programmable data processing apparatus , 
create means for implementing the functions / acts specified 
in the flowchart and / or block diagram block or blocks . These 
computer readable program instructions may also be stored 
in a computer readable storage medium that can direct a 
computer , a programmable data processing apparatus , and / 
or other devices to function in a particular manner , such that 
the computer readable storage medium having instructions 
stored therein comprises an article of manufacture including 
instructions which implement aspects of the function / act 
specified in the flowchart and / or block diagram block or 
blocks . 
10090 ] The computer readable program instructions may 
also be loaded onto a computer , other programmable data 
processing apparatus , or other device to cause a series of 
operational steps to be performed on the computer , other 
programmable apparatus or other device to produce a com 
puter implemented process , such that the instructions which 
execute on the computer , other programmable apparatus , or 
other device implement the functions / acts specified in the 
flowchart and / or block diagram block or blocks . 
00911 Embodiments according to this disclosure may be 
provided to end - users through a cloud - computing infrastruc 
ture . Cloud computing generally refers to the provision of 
scalable computing resources as a service over a network . 
More formally , cloud computing may be defined as a com - 
puting capability that provides an abstraction between the 

computing resource and its underlying technical architecture 
( e . g . , servers , storage , networks ) , enabling convenient , on 
demand network access to a shared pool of configurable 
computing resources that can be rapidly provisioned and 
released with minimal management effort or service pro 
vider interaction . Thus , cloud computing allows a user to 
access virtual computing resources ( e . g . , storage , data , 
applications , and even complete virtualized computing sys 
tems ) in “ the cloud , ” without regard for the underlying 
physical systems ( or locations of those systems ) used to 
provide the computing resources . 
[ 0092 ] Typically , cloud - computing resources are provided 
to a user on a pay - per - use basis , where users are charged 
only for the computing resources actually used ( e . g . , an 
amount of storage space used by a user or a number of 
virtualized systems instantiated by the user ) . A user can 
access any of the resources that reside in the cloud at any 
time , and from anywhere across the Internet . In context of 
the present disclosure , a user may access applications or 
related data available in the cloud . For example , the nodes 
used to create a stream computing application may be virtual 
machines hosted by a cloud service provider . Doing so 
allows a user to access this information from any computing 
system attached to a network connected to the cloud ( e . g . , 
the Internet ) . 
[ 0093 ] Embodiments of the present disclosure may also be 
delivered as part of a service engagement with a client 
corporation , nonprofit organization , government entity , 
internal organizational structure , or the like . These embodi 
ments may include configuring a computer system to per 
form , and deploying software , hardware , and web services 
that implement , some or all of the methods described herein . 
These embodiments may also include analyzing the client ' s 
operations , creating recommendations responsive to the 
analysis , building systems that implement portions of the 
recommendations , integrating the systems into existing pro 
cesses and infrastructure , metering use of the systems , 
allocating expenses to users of the systems , and billing for 
use of the systems . 
[ 0094 ] The flowchart and block diagrams in the Figures 
illustrate the architecture , functionality , and operation of 
possible implementations of systems , methods , and com 
puter program products according to various embodiments 
of the present invention . In this regard , each block in the 
flowchart or block diagrams may represent a module , seg 
ment , or portion of instructions , which comprises one or 
more executable instructions for implementing the specified 
logical function ( s ) . In some alternative implementations , the 
functions noted in the block may occur out of the order noted 
in the figures . For example , two blocks shown in succession 
may , in fact , be executed substantially concurrently , or the 
blocks may sometimes be executed in the reverse order , 
depending upon the functionality involved . It will also be 
noted that each block of the block diagrams and / or flowchart 
illustration , and combinations of blocks in the block dia 
grams and / or flowchart illustration , can be implemented by 
special purpose hardware - based systems that perform the 
specified functions or acts or carry out combinations of 
special purpose hardware and computer instructions . 
[ 0095 ] While the foregoing is directed to exemplary 
embodiments , other and further embodiments of the inven 
tion may be devised without departing from the basic scope 
thereof , and the scope thereof is determined by the claims 
that follow . The descriptions of the various embodiments of 
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the present disclosure have been presented for purposes of 
illustration , but are not intended to be exhaustive or limited 
to the embodiments disclosed . Many modifications and 
variations will be apparent to those of ordinary skill in the 
art without departing from the scope and spirit of the 
described embodiments . The terminology used herein was 
chosen to explain the principles of the embodiments , the 
practical application or technical improvement over tech 
nologies found in the marketplace , or to enable others of 
ordinary skill in the art to understand the embodiments 
disclosed herein . 
[ 0096 ] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting of the various embodiments . As used herein , 
the singular forms “ a , " " an , ” and “ the ” are intended to 
include the plural forms as well , unless the context clearly 
indicates otherwise . “ Set of , " " group of , " " bunch of , ” etc . 
are intended to include one or more . It will be further 
understood that the terms “ includes ” and / or " including , " 
when used in this specification , specify the presence of the 
stated features , integers , steps , operations , elements , and / or 
components , but do not preclude the presence or addition of 
one or more other features , integers , steps , operations , 
elements , components , and / or groups thereof . In the previ 
ous detailed description of exemplary embodiments of the 
various embodiments , reference was made to the accompa 
nying drawings ( where like numbers represent like ele 
ments ) , which form a part hereof , and in which is shown by 
way of illustration specific exemplary embodiments in 
which the various embodiments may be practiced . These 
embodiments were described in sufficient detail to enable 
those skilled in the art to practice the embodiments , but other 
embodiments may be used and logical , mechanical , electri 
cal , and other changes may be made without departing from 
the scope of the various embodiments . In the previous 
description , numerous specific details were set forth to 
provide a thorough understanding the various embodiments . 
But , the various embodiments may be practiced without 

these specific details . In other instances , well - known cir 
cuits , structures , and techniques have not been shown in 
detail in order not to obscure embodiments . 
What is claimed is : 
1 . A computer system of food freshness management 

using a food storage device , the computer system compris 
ing : 

one or more computer processors , one or more computer 
readable storage media , and program instructions 
stored on one or more of the computer - readable storage 
media for execution by at least one of the one or more 
processors capable of performing a method , the method 
comprising : 

detecting that a food item has been placed in a food 
storage device ; 

scanning a barcode printed on the food item ; 
acquiring an expiration date of the food item by refer 

encing information associated with the barcode ; 
detecting removal of the food item from the food storage 

device based on a comparing a weight on a shelf within 
the food storage device ; 

detecting addition of the food item to the food storage 
device based on comparing still images of the shelf 
within the food storage device ; 

determining a freshness factor of the food item based on 
an odor of the food item ; 

determining whether the food item will spoil on a date 
prior to the expiration date based on the freshness 
factor ; 

based on determining that the food item will spoil on the 
date prior to the expiration date , indicating that the food 
item will expire on the date prior to the expiration date 
via a light emitting diode screen ; 

adding the food item to a shopping list ; and 
based on determining that the food item is in the food 

storage device post the date prior to the expiration date , 
activating a light in proximity to the food item . 


