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the recorded data. A communications interface transmits the 
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SYSTEMAND METHOD FOR TRACKING 
INVENTORY 

FIELD OF THE INVENTION 

0001. The present invention relates generally to inven 
tory management and in particular to a System and method 
for tracking inventory and to an inventory-tracking unit. 

BACKGROUND OF THE INVENTION 

0002 Inventory control is a primary concern for product 
retailers So that exceSS and insufficient inventory situations 
are avoided. Within a mortar and bricks environment, inven 
tory is controlled by counting existing inventory at physical 
locations. Controlling inventory in this manner is however 
much more difficult and in fact impractical in environments 
where inventory is dispensed through Stocked vending 
machines that are distributed over a large geographical area. 
0003) To deal with inventory control in these environ 
ments, Service perSonnel are dispatched along Service routes 
according to pre-Set Schedules So that the vending machines 
can be checked for inventory levels and proper operation. AS 
will be appreciated, during a Service route all vending 
machines along the Service route are checked. In many 
instances, the checks reveal that the vending machines are 
operating properly and hold Sufficient inventory. As a result, 
the checks are unnecessary. In other instances, the checks 
reveal that the vending machines have malfunctioned and/or 
are depleted of inventory, resulting in potential lost Sales 
especially if delays exist between checkS. 
0004. A similar problem exists in the medical supply 
environment where medical, Surgical, biological and/or 
pharmaceutical Supplies are Stored in refrigeration units 
distributed throughout medical, research and/or educational 
facilities located at different geographical locations. In the 
past, dispatching medical Supplies through these refrigera 
tion units has been based on the honor System. Users 
removing Supplies from refrigeration units are expected to 
list the removed Supplies on charts posted on the refrigera 
tion units So that Supply usage can be tracked and costs 
assigned in the appropriate manner. 
0005. As will be appreciated, inventory control in this 
medical Supply environment SufferS Similar problems to 
those encountered in the vending machine environment 
discussed above. Routine checks of all refrigeration units 
must be carried out to determine the inventory level and 
operating Status of the refrigeration units. In many cases the 
checks are either unnecessary or late. The latter condition 
can be particularly problematic in the case where a refrig 
eration unit fails and the temperature within the refrigeration 
unit rises to a point where the inventory is Spoiled. Inventory 
Shrinkage is also a problem in the medical Supply environ 
ment. In many instances, users removing Supplies from the 
refrigeration units fail to record accurately the removed 
items. As a result, costs for the missing inventory cannot be 
assigned. AS will be appreciated, improvements in inventory 
control in these types of environments are desired. 
0006. It is therefore an object of the present invention to 
provide a novel System and method for tracking inventory 
and a novel inventory-tracking unit. 

SUMMARY OF THE INVENTION 

0007 According to one aspect of the present invention 
there is provided an inventory-tracking unit associated with 
a storage unit holding items to be dispensed comprising: 
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0008 a card reader to read an access card issued to 
a uSer, 

0009 a recorder to record data from items removed 
from Said Storage unit; 

0010 a processor communicating with a sensor in 
Said Storage unit and with Said card reader and 
recorder, Said Sensor providing item data to Said 
processor that is associated with items removed from 
Said Storage unit, Said processor comparing item data 
received from Said Sensor with data recorded by Said 
recorder to detect coincidence, Said processor gen 
erating a transaction upon coincidence of item data 
received from Said Sensor with Said recorded data; 
and 

0011 a communications interface to transmit said 
transaction to a remote site. 

0012. In one embodiment, the communications interface 
transmits the transaction over a wireleSS communications 
link, the recorder is a barcode Scanner, the card reader is 
designed to read a magnetic Stripe on an access card and the 
Storage unit is a refrigeration unit. A housing accommodates 
the card reader, barcode Scanner, processor and communi 
cations interface. The housing is coupled to the Storage unit 
and the processor is wired to the Sensor. During access of the 
Storage unit, the card reader locks the access card therein 
until the item data received from the Sensor is coincident 
with the recorded data. 

0013 In one embodiment, the inventory-tracking unit 
further comprising a locking mechanism coupled to the 
Storage unit to inhibit access to items held therein. The 
locking mechanism is conditioned by the processor to a 
disengaged State to permit access to items held in the Storage 
unit when a valid access card is read by the card reader. The 
processor communicates with at least one diagnostic Sensor 
asSociated with the Storage unit and transmits an alarm event 
to the remote Site in response to alarm condition input 
received from the at least one diagnostic Sensor. 
0014. According to another aspect of the present inven 
tion there is provided an inventory-tracking System com 
prising: 

0015 
0016 at least one inventory-tracking unit associated 
with Storage unit holding items to be Sensed, Said 
inventory-tracking unit comprising: 

0017 an inventory-tracking unit associated with a 
Storage unit holding items to be dispensed com 
prising: 

0.018 a card reader to read an access card issued 
to a user, 

0.019 a recorder to record data from items 
removed from Said Storage unit; 

0020 a processor communicating with a sensor in 
Said Storage unit and with Said card reader and 
Scanner, Said Sensor providing item data to Said 
processor that is associated with items removed 
from Said Storage unit, Said processor comparing 
item data received from Said Sensor with data 
recorded by Said recorder to detect coincidence, 

a remote site, and 
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Said processor generating a transaction upon coin 
cidence of item data received from Said Sensor 
with Said recorded data; and 

0021 a communications interface to transmit said 
transaction to a remote site. 

0022. The present invention provides advantages in that 
the inventory-tracking unit can be easily retrofitted to exist 
ing refrigeration units thereby to permit existing refrigera 
tion units to be upgraded So that inventory therein can be 
remotely monitored and tracked over a wireleSS communi 
cations link. Since the inventory-tracking unit controls 
access to the inventory within the refrigeration unit, distri 
bution of restricted inventory can be accurately controlled 
thereby to inhibit inventory loss through inventory expiry 
and/or shrinkage. 
0023 The present invention also provides advantages in 
that Since inventory removed from the refrigeration unit is 
tracked in real time, inventory within the refrigeration unit 
can be managed to avoid item “sell-out” conditions. Statis 
tical information concerning inventory use can also be easily 
generated allowing inventory Stocking procedures to be 
adjusted to meet inventory demand. In addition, if the 
refrigeration unit Suffers a failure and the temperature within 
the refrigeration unit rises above a threshold temperature, 
Since the operating State of the refrigeration unit is remotely 
monitored Service perSonnel can be dispatched quickly to 
avoid inventory Spoilage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024. Embodiments of the present invention will now be 
described more fully with reference to the accompanying 
drawings in which: 
0025 FIG. 1 is a front elevation view of a refrigeration 
unit in combination with an inventory-tracking unit in 
accordance with the present invention; 
0026 FIG. 2 is a front elevation view of the inventory 
tracking unit of FIG. 1; 

0027 FIG. 3 is a left side elevation view of the inven 
tory-tracking unit of FIG. 1; 

0028 FIG. 4 is a right side elevation view of the inven 
tory-tracking unit of FIG. 1; 

0029 FIG. 5 is a rear elevation view of the inventory 
tracking unit of FIG. 1; 
0030 FIG. 6 is a top plan view of the inventory-tracking 
unit of FIG. 1; 

0031 FIG. 7 is a front elevation view of the interior of 
the inventory-tracking unit of FIG. 1; 
0.032 FIG. 8 is a block diagram of internal circuitry 
within the inventory-tracking unit of FIG. 1; 
0033 FIG. 9 is a flowchart showing the steps performed 
by the inventory-tracking unit during accessing of the refrig 
eration unit; 

0034 FIG. 10 is a schematic view of an inventory 
tracking System including an inventory-tracking unit that 
communicates with a remote site over a wireless wide area 
network; 
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0035 FIG. 11 is a front elevation view of a refrigeration 
unit in combination with a top mounted inventory-tracking 
unit, and 
0036 FIG. 12 is a schematic view of an inventory 
tracking System including inventory-tracking units that com 
municate with a computer room over a wireleSS local area 
network. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0037 Turning now to FIG. 1, a refrigeration unit such as 
a freezer in which medical, Surgical, biological and/or phar 
maceutical Supplies (hereinafter referred to as "medical 
Supplies”) are stored, is shown and is generally identified by 
reference numeral 20. An inventory-tracking unit 30 is 
coupled to one side of the refrigeration unit 20 to track 
inventory removed from the refrigeration unit. The inven 
tory-tracking unit 30 may alternatively be mounted on the 
top of the refrigeration unit 20 as shown in FIG. 11. 
0038. The refrigeration unit 20 for the most part is 
Standard and receives power from a conventional 120 volt 
AC power Source via an electrical cord. A door light Switch 
is provided in the refrigeration unit 20 to sense when the 
door of the refrigeration unit is in an open or closed 
condition. AS is known, when the door of the refrigeration 
unit 20 is opened, the door light Switch closes a circuit 
causing an internal light within the refrigeration unit 20 to 
illuminate. An internal Sensor antenna of the acoustic or 
electromagnetic type (not shown) is accommodated within 
the rubber Seal Surrounding the door frame of the refrigera 
tion unit 20 to Sense tagged items being placed in or 
removed from the refrigeration unit. A temperature Sensor in 
the form of a thermistor is also provided in the refrigeration 
unit 20 to sense when the temperature within the refrigera 
tion unit 20 rises above a threshold temperature. 
0039 FIGS. 2 to 6 better illustrate the physical layout of 
the inventory-tracking unit 30. AS can be seen inventory 
tracking unit 30 includes a housing 32 that is Secured to the 
side of the refrigeration unit 20 by a plurality of suitable 
fasteners (not shown). The front face of the housing includes 
a barcode Scanner or reader 34, a display 36 and a card 
reader 38. A spring-loaded solenoid door lock 40 is also 
provided on the front face of the housing 32 and is actuable 
to engage and disengage the door of the refrigeration unit to 
control entry into the refrigeration unit 20. An antenna 42 is 
provided on one side of the housing 32 to allow the 
inventory-tracking unit 30 to communicate with a remote 
Site over a wireleSS communication link as will be described. 
Ventilation holes 44 are provided in the top of the housing 
32 to allow air to circulate within the housing 32 thereby to 
dissipate heat. 
0040 Turning now to FIG. 7, the integrated internal 
physical layout of the inventory-tracking device 30 is illus 
trated. The inventory-tracking device 30 includes a main 
control board 50 that communicates with the barcode scan 
ner 34, the display 36, the card reader 38 and the Solenoid 
door lock 40. The main control board 50 also communicates 
with a modem 52 that is coupled to the antenna 42 as well 
as with a multi-drop bus (MDB) board 54. An audio siren 56 
is also coupled to the main control board 50. 
0041. The circuitry on the main control board 50 and the 
multi-drop bus board 54 is illustrated in FIG. 8 and is 
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generally identified by reference numeral 60. AS can be seen, 
circuitry 60 includes a central processing unit (CPU) 62 
having a real-time clock. CPU 62 communicates with a 
microprocessor Supervisor 64 and with a plurality of inter 
faces via a databuS 66, namely a card reader interface 68, a 
radio interface 70, and a freezer interface 72. Card reader 
interface 68 is coupled to the card reader 38. Radio interface 
70 is coupled to a wide area network (WAN) radio trans 
ceiver 74 and/or to a local area network (LAN) radio 
transceiver 76. The transceivers 74 and 76 communicate 
with the antenna 42 thereby to permit wireleSS communica 
tions. The freezer interface 72 is coupled to the Solenoid 
door lock 40. 

0.042 CPU 62 further communicates with static random 
access memory (RAM) 80, flash memory 82 and commu 
nications interface 84 via the databus 66. The communica 
tions interface 84 communicates with the internal Sensor 
antenna within the refrigeration unit 20. The display 36 is 
also coupled to the databuS 66 and communicates with the 
CPU 62. An on-board power Supply 86 provides the neces 
Sary power for operation of the inventory-tracking unit 30. 
On-board power Supply 86 is coupled to the electrical cord 
of the refrigeration unit 20 via an interconnecting harneSS 
(not shown). CPU 62 also receives conductors coupled to the 
door light switch within the refrigeration unit 20 via the 
interconnecting harneSS allowing a time Stamp to be gener 
ated when the door of the refrigeration unit 20 is opened and 
then closed. 

0043. The operation of the inventory-tracking unit 30 will 
now be described with particular reference to FIG. 9. When 
a user wishes to gain access to the refrigeration unit 20, the 
user inserts their access card into the card reader 38. When 
the card reader 38 detects the inserted card (step 202), the 
magnetic Stripe on the access card is read (Step 204) and the 
read card data is conveyed to the CPU 62 via the databus 66. 
The CPU 66 in turn compares the read card data with a list 
of authorized users to determine if the card is valid (Step 
206). If the read card data is determined to be invalid, the 
user is denied access to the refrigeration unit 20. The acceSS 
card is ejected from the card reader 38 (step 208) and the 
card reader returns to a ready State waiting for another acceSS 
card to be inserted therein (step 200). At step 206, if the read 
card data is determined to be valid, the CPU 62 signals the 
card reader 38 to lock the access card therein (step 210). The 
CPU 62 also signals the Solenoid door lock 40 via the freezer 
interface 72 causing the Solenoid door lock to disengage the 
door of the refrigeration unit 20 (step 212). With the door of 
the refrigeration unit 20 unlocked, the user is able to open 
the refrigeration unit 20 thereby to gain access to Supplies 
therein. 

0044) When the user opens the door of the refrigeration 
unit and the door light Switch closes the circuit to illuminate 
the interior light within the refrigeration unit 20, a signal is 
conveyed to the CPU 62. The CPU 62 in turn generates a 
time Stamp using the real-time clock allowing the time the 
refrigeration unit 20 is in an open condition to be accurately 
tracked. AS the user begins removing items from the refrig 
eration unit 20, the tag on each removed item is detected by 
the internal Sensor antenna. The internal Sensor antenna in 
turn signals the CPU 62 via the communications interface 84 
and databus 66 allowing the CPU 62 to maintain a count of 
the removed items (step 222). 
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0045 When the door of the refrigeration unit 20 is closed, 
the CPU 62 conditions the barcode scanner 34 to a ready 
State and ends the time Stamp (Step 224). As a result, the 
length of time each user maintains the refrigeration unit 20 
opened can be monitored. Extended door open conditions 
that may cause undesired temperature changes within the 
refrigeration unit 20 can also be detected. With the barcode 
Scanner 34 enabled, the user is required to pass the removed 
items beneath the barcode scanner 34 So that the barcodes on 
the removed items can be Scanned. After each barcode is 
Scanned, the barcode Scanner 34 conveys the Scanned bar 
codes to the CPU 62 allowing the CPU 62 to maintain a list 
of the scanned items (step 226). When the number of 
Scanned items is equal to the removed item count, the CPU 
62 signals the Solenoid door lock 40 via the freezer interface 
72 causing the Solenoid door lock 40 to engage the door of 
the refrigeration unit 20 (step 230). The access card is then 
ejected from the card reader 38 (step 208) and the card 
reader returns to a ready State waiting for another acceSS card 
to be inserted therein (step 200). As will be appreciated, 
Since a count of removed items is maintained and compared 
with the list of Scanned barcodes, accurate transactions 
involving inventory within the refrigeration unit 20 can be 
maintained. 

0046. After a user has completed a transaction with the 
refrigeration unit 20, the CPU 62 conveys the scanned 
barcode information to a remote site over a wireleSS com 
munication link via the radio interface 70 and one of the 
transceivers 74 or 76. In the scenario shown in FIG. 10, the 
inventory-tracking unit 30 conveys the transaction to a 
remote site 100 over a wireless wide area network 102 via 
radio interface 70 and WAN transceiver 74. In the scenario 
shown in FIG. 12, inventory-tracking units 30 convey 
transactions to a computer room 104 over a wireless local 
area network 106 via radio interfaces 70 and LAN trans 
ceivers 76. 

0047. At the remote site, the received scanned barcode 
data is Stored in a database So that an accurate real-time 
status of the inventory within the refrigeration unit 20 can be 
maintained. The maintenance of accurate inventory infor 
mation allows useful Sales reports to be generated and 
allows replenishment Schedules to be adjusted to conform to 
inventory demand. Generated reports are posted on 
encrypted web pages that can be accessed by authorized 
users via Internet connections. 

0048 Depending on the environment, the scanned bar 
code data may be used to debit an account associated with 
the user. In this case, when the debit value of the account 
reaches a threshold level, the remote site generates a request 
for funds to Zero the debit value. In this manner, the access 
card functions as both an acceSS and debit card i.e. Similar 
to a Smart card. 

0049. If at any time, the temperature within the refrig 
eration unit rises above the threshold temperature as 
detected by the thermistor, the internal Sensor antenna in the 
refrigeration unit 20 Signals the inventory-tracking unit 30. 
In response, the CPU 62 generates an alarm Signal that is 
used to Sound Siren 56 and records the alarm event. The CPU 
62 also conveys the alarm event to the remote site over the 
wireleSS communications link So that the alarm event can be 
recorded. The CPU 62 also generates and records an alarm 
event when the door of the refrigeration unit 20 is left open 
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16. An inventory-tracking System according to claim 14 
wherein Said inventory-tracking units communicate with 
Said remote site over a wireless local area network. 

17. An inventory-tracking System according to claim 14 
wherein Said recorder is a barcode Scanner. 

18. An inventory-tracking System according to claim 17 
wherein Said card reader is designed to read a magnetic 
Stripe on Said access card. 

19. An inventory-tracking System according to claim 17 
further including a housing accommodating Said card reader, 
recorder, processor and communications interface, Said 
housing being coupled to Said Storage unit and Said proces 
Sor being wired to Said Sensor. 

20. An inventory-tracking System according to claim 19 
wherein Said card reader lockS Said access card therein until 
the item data received from Said Sensor is coincident with 
Said recorded data. 

21. An inventory-tracking System according to claim 20 
further comprising a locking mechanism coupled to Said 
Storage unit to inhibit access to items held therein, Said 
locking mechanism being conditioned by Said processor to 
a disengaged State to permit access to items held in Said 
Storage unit when a valid access card is read by Said card 
reader. 

22. An inventory-tracking System according to claim 21 
wherein Said Storage unit is a refrigeration unit Storing 
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medical Supplies, Said locking mechanism inhibiting a door 
of Said refrigeration unit from being opened when in an 
engaged State. 

23. An inventory-tracking System according to claim 21 
wherein Said processor communicates with at least one 
diagnostic Sensor associated with Said Storage unit, Said 
processor transmitting an alarm event to Said remote site in 
response to alarm condition input received from Said at least 
one diagnostic Sensor. 

24. An inventory-tracking System according to claim 23 
wherein Said Storage unit is a refrigeration unit Storing 
medical Supplies, Said locking mechanism inhibiting a door 
of Said refrigeration unit from being opened when in an 
engaged State. 

25. An inventory-tracking System according to claim 24 
wherein Said at least one diagnostic Sensor includes a 
temperature Sensor to monitor the temperature within Said 
refrigeration unit and generate Said alarm condition input 
when the temperature within Said refrigeration unit exceeds 
a threshold. 

26. An inventory-tracking System according to claim 23 
wherein Said Storage unit is a vending machine. 


