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GATE SYSTEM FOR INVENTORY CONTROL
AND THEFT PREVENTION

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application 1s a continuation application of
U.S. patent application Ser. No. 14/096,466, filed on Dec. 4,
2013; the disclosure of which is entirely incorporated herein
by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to a gate system for

inventory control and theft prevention. More particularly, the
present disclosure relates to asset tracking via directional gate
antennas. Specifically, the present disclosure relates to using
multiple directional gate antennas to measure the relative
signal strength of signals emanating from articles of goods at
a loading dock or similar to determine which articles are
entering a structure and which articles are leaving the struc-
ture.

[0004] 2. Background Information

[0005] Asset tracking and inventory management are com-
plex components ol most modern businesses. The tracking of
inventory levels, orders, sales, and deliveries 1s critical to
understanding the global picture of a company’s mnventory
levels. Companies may use inventory management systems to
avold product overstock and outages. However, one critical
underlying component of a robust mventory management
system 1s a precise count and location of the inventory itself.
Compounding the asset tracking problem 1s the problem of
employee theft, which by some estimates accounts for over
60% of all inventory losses. Therefore, there 1s a critical need
in the art for a system which not only tracks assets by keeping
a precise count and location information for each inventory
item, but also prevents theit of these assets.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] In one aspect, the disclosure may provide a method
of tracking mventory, the method comprising the steps of:
providing a first antenna proximate an opening of a structure;
providing a second antenna proximate the opening; emanat-
ing a signal from an item; moving the item past the first
antenna and measuring a first signal strength of the signal as
the item moves past the first antenna; determining a first time
when the first signal strength peaks; moving the item past the
second antenna and measuring a second signal strength of the
signal as the item moves past the second antenna; determining
a second time when the second signal strength peaks; and
comparing the first time and the second time to determine an
actual direction the item moved past the first antenna and
second antenna; and providing the actual direction to an
inventory tracking system.

[0007] In another aspect, the disclosure may provide a
method of tracking inventory, the method comprising the
steps of: overlapping a first radiation pattern of a first antenna
with a second radiation pattern of a second antenna; deter-
mimng when an 1item moves through the first radiation pattern
and storing the result as a first time; determining when the
item moves through the second radiation pattern and storing
the result as a second time; and determining the direction the
item 1s traveling by comparing the first time and the second
time.
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[0008] In another aspect, the disclosure may provide an
apparatus adapted to track an item of inventory, the apparatus
comprising: a lirst antenna having a first radiation pattern,
wherein the antenna 1s configured to sense when the item
moves through the first radiation pattern; a second antenna
having a second radiation pattern, wherein the antenna 1s
configured to sense when the 1item moves through the second
radiation pattern; a server in communication with the first
antenna and the second antenna, wherein the server deter-
mines an actual direction the 1tem passes by the first antenna
and the second antenna; a database 1n communication with
the server, the database comprising an record containing an
expected direction for the item to pass by the first antenna and
the second antenna; and an alarm system in communication
with the server, wherein the server actuates the alarm system
when the server determines the 1tem did not pass by the first
antenna and the second antenna in the expected direction.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0009] One or more preferred embodiments that 1llustrate
the best mode(s) are set forth 1n the drawings and in the

tollowing description. The appended claims particularly and
distinctly point out and set forth the disclosure.

[0010] The accompanying drawings, which are incorpo-
rated 1n and constitute a part of the specification, illustrate
various example methods, and other example embodiments
of various aspects of the disclosure. It will be appreciated that
the illustrated element boundaries (e.g., boxes, groups of
boxes, or other shapes) 1n the figures represent one example of
the boundaries. One of ordinary skill in the art will appreciate
that in some examples one element may be designed as mul-
tiple elements or that multiple elements may be designed as
one element. In some examples, an element shown as an
internal component of another element may be implemented
as an external component and vice versa. Furthermore, ele-
ments may not be drawn to scale.

[0011] FIG. 1 1s atop view of a delivery area of a structure
incorporating the present disclosure;

[0012] FIG. 2 1s a graph representing recerved signal
strengths during an amount of time 1n the present disclosure;
[0013] FIG. 3 i1s a graph representing recerved signal
strengths during an amount of time 1n the present disclosure;
[0014] FIG. 4 15 a table showing exemplary data gathered
and stored by the present disclosure;

[0015] FIG. S 1s a top view similar to FIG. 1, showing
relative angles of antennas 1n the present disclosure; and
[0016] FIG. 6 1s a diagram depicting a method of the
present disclosure.

[0017] Similar numbers refer to similar parts throughout
the drawings.

DETAILED DESCRIPTION

[0018] A gate system 1s shown 1n FIGS. 1-5 and referred to
generally herein as gate system 1. Various non-novel features
found 1n the prior art relating to gate system 1 are not dis-
cussed herein. The reader will readily understand the funda-
mentals of electromagnetic wave propagation, antenna
design, and signal processing are well within the prior art and
readily understood by one familiar therewaith.

[0019] Gate system 1 1s adapted to work in conjunction
with a building or structure 3 which includes a wall 5 defining
an opening 7. Opening 7 1s typically embodied 1n an entrance-
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way 1nto structure 3 at a loading dock area 9, and may be
selectively sealable with a door (not shown). As typical 1n a
loading dock, a truck 11 may be positioned proximate open-
ing 7 with a platform 10 extended therefrom and through
opening 7 for transferring items between truck 11 and struc-
ture 3. A forklift 13 1s provided 1n FIG. 1 for reference and
may be used to aid in transferring 1tems between truck 11 and
structure 3.

[0020] As shown in FIG. 1, a first antenna 15 1s disposed
within structure 3. First antenna 13 1s preferably a directional
antenna having a first radiation pattern 17 emanating there-
from in a particular direction. As shown in FIG. 1, first
antenna 15 1s angled such that first radiation pattern 17 1is
angled generally towards opening 7. As commonly under-
stood 1n the prior art, an 1tem emanating a signal 1n the proper
frequency will be received by first antenna 15 when the item
1s within first radiation pattern 17. Conversely, inasmuch as
first antenna 15 1s preferably a directional antenna, the signal
will not be received by first antenna 15 when the 1tem 1s
outside of first radiation pattern 17. A second antenna 19 1s
also disposed within structure 3. Second antenna 19 1s pret-
erably a directional antenna having a second radiation pattern
21 emanating therefrom 1n a particular direction. As shown in
FIG. 1, second antenna 19 1s angled such that second radiation
pattern 21 1s angled generally away from opening 7. Similar
to first antenna 15, any properly formatted signal emanating,
from an item within second radiation pattern 21 will be
received by second antenna 19, as second antenna 1s prefer-
ably a directional antenna. Also similar to first antenna 15,
second antenna 19 will not recerve signals emanating from
outside second radiation pattern 21.

[0021] First antenna 13 1s positioned behind a first set of
bumpers 23 while second antenna 19 1s positioned behind a
second set of bumpers 25. First set of bumpers 23 provide
protection for first antenna 15 while second set of bumpers 25
provide protection for second antenna 19 and both sets of
bumpers 23 and 25 are made from a sturdy material, such as
steel or reinforced aluminum. Bumpers 23 and 25 are pro-
vided to protect antennas 15 and 19, respectively, as ware-
houses and stockroom areas are often chaotic with forklifts 13
and various other equipment such as dollies constantly mov-
ing thereabout. First antenna 13 1s further positioned behind
first shield 27 while second antenna 19 1s further positioned
behind second shield 29. While first set of bumpers 23 and
second set of bumpers 23 are preferably metallic, first shield
2’7 and second shield 29 are preferably made from plastic or
another similar material which efficiently facilitates the pass-
ing through of electromagnetic signals. First shield 27 and
second shield 29 are formed from non-metallic matenal to
allow first antenna 15 and second antenna 19 to send and
receive signals therethrough.

[0022] As shown 1n FIG. 1, first antenna 15 1s connected to
a computer 33 by way of a first connection 31. First connec-
tion 31 may be a wired or wireless connection for providing a
communications mechanism between a first antenna 15 and
computer 33. Computer 33 may be any style of computing
device, and may include a processor (not shown) coupled
with a memory (not shown). Computer 33 1s connected to a
database 35 for storing information relevant to gate system 1.
Computer 33 is also connected to an alarm 37 by way of an
alarm connection 34. Alarm connection 34 may be a wired or
wireless communication mechanism and provides for data
communication between computer 33 and alarm 37. Alarm 37
may be any style of alarming type of system which includes
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an audible alarm, a silent alarm, or any other type of alert
system, including alerting a particular personnel of building
3. Similar to first alarm 15, second alarm 19 1s connected to
computer 33 by way of a second connection 39. Second
connection 39 may be a wired or wireless connection and
provides a mechanism for transferring data between com-
puter 33 and second antenna 19. First antenna 135 and second
antenna 19 provide information and data relating to signals
received thereby and transfers this data to computer 33 by
way of first connection 31 and second connection 39, respec-
tively.

[0023] As seen 1in FIG. 2, a graph 1s provided depicting
signal strength 1n the'Y axis and relative to a time duration 1n
the X axis. As an item emanating a signal passes between first
antenna 15 and second antenna 19, first antenna 15 and sec-
ond antenna 19 recerve the signal along with its varying signal
strength as 1t passes through first radiation pattern 17 and
second radiation pattern 21, respectively. This information 1s
transierred to computer 33 by way of first connection 31 and
second connection 39. Computer 33 processes this signal
strength information which 1s represented graphically in FIG.
2. As shownin FIG. 2, the signal strength of the signal passing
through first radiation pattern 17 of first antenna 15 gradually
swells until peak P1 at time T1, then tapers off as time con-
tinues. This represents the item passing through first radiation
pattern 17. As the item passes through first radiation pattern
17, the signal strength of the signal emanating therefrom
grows as the 1tem approaches 1ts nearest point to first antenna
15. After the item passes this nearest point at time T1, the item
moves away therelrom and the respective signal strength of
the signal dissipates accordingly. The same scenario happens
as the item passes second antenna 19. As shown 1n FIG. 2, the
relative signal strength of the signal emanating from the item
grows and swells to peak P2 at time 12 which reflects second
antenna 19 positioned differently than first antenna 15. Com-
puter 33 recognizes time T1 occurs before time T2 and thus
deduces the 1item 1s moving past first antenna 15 first and past
second antenna 19 second. It follows that 1tem must be mov-

ing from the exterior of building 3 1nto the interior of building
3 1n the direction of Arrow A (FI1G. 1).

[0024] As shown m FIG. 3, second antenna 19 receives a
peak signal P1 at time T1 while first antenna 15 receives a
peak signal P2 at a time T2, which 1s later than time T1. This
allows computer 33 to deduce that the 1tem 1s traveling from
the interior of building 3 towards loading dock area 9, 1n the
direction of Arrow B (FIG. 1). As shown in FIGS. 2 and 3,
computer 33 compares data from first antenna 13 and second
antenna 19 and ensures there 1s an overlap of signal readings
which 1s shown generally between T1 and T2. This signifies
the 1tem travelled through both radiation pattern areas,
including first radiation pattern 17 and second radiation pat-
tern 21. System logic may be implemented to 1gnore any
incoming signals from only one antenna 1f computer 33 does
not receive an overlapping signal as shown 1n FIGS. 2 and 3.
These false positives may be triggered by merchandise being
moved within truck 11 to make room for forklift 13 or any
other reason merchandise may need to be moved yet not pass
all the way through both radiation patterns. As shown in FIG.
4, a database table 41 1s provided as an exemplary embodi-
ment of data storage within database 35. Database table 41
stores data provided to computer 33 by first antenna 135 and
second antenna 19. Database table 41 generally includes
information relating to antenna signals generated by a par-
ticular item and the direction this item traveled through gate
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system 1. As such, a key column 43 1s provided to represent
unique 1dentifiers correlated to an 1tem needing to be tracked.
A column 45 1s provided for storing information relating to
cach 1tem and the first antenna 135 peak time with respect to
that item. Column 435 represents the time in which first
antenna 15 receives the strongest signal from the associated
item found 1n column 43. For example, with respect to FI1G. 2,
column 45 would store time T1 therein. Database table 41
also includes a column 47, which stores information relating
to second antenna 19 peak time with respect to each item. For
example, as shown 1n FIG. 2, column 47 would store time T2
therein. When a database row 1s created for a new item, a
column 49 1s set to null or no value therein. Similarly, when a
new 1tem 1s created 1n database 41, a column 51 i1s created and
also set to null or no data. Column 49 represents whether
computer 33 determines the respective 1item was loaded into
the warehouse. Similarly, column 51 represents the determi-
nation made by computer 33 as to whether the particular item
found 1n column 43 was loaded into the vehicle. Database
table 41 also 1includes an expected direction column 52. Col-
umn 52 indicates whether the row item 1s expected to be
received into the warchouse or recerved into the truck. The
data in this column may be maintained by the manufacturer or
a global inventory management system or any other mecha-
nism which may supply the data indicating where the 1tem in
that particular row should be recerved.

[0025] By way of example, populating a row of database
table 41 1s now described with respect to row A. Cell 43A of
database table 41 1s populated with an identification key
representing an item intended for use with gate system 1.
Specifically, cell 43 A includes the entry ‘00246° which rep-
resents an item 1n database table 41. Cell 45A includes a time
stamp of “11:22:08:12” which represents the precise time first
antenna 13 received the strongest signal from the item. Cell
47A includes entry ‘11:22:09:14° which represents precisely
when second antenna 19 received the strongest signal ema-
nating from the item. One will recognize that the time stamp
within cell 47 A 1s about one second later than the time stamp
in cell 45A. Thus, mnasmuch as the timestamp for second
antenna 19 1s later than the timestamp for first antenna 15,
computer 33 may deduce that item ‘00246° travelled 1n the
direction of Arrow A (FIG. 1) and was recetved into building
3. Thus, computer 33 indicates 1n cell 49A that item ‘00246’
was ailirmatively loaded into building 3, overwriting the
default null value which previously resided 1n cell 49A. Cell
51 A remains set to null as computer 33 did not update this cell
because 1tem ‘00246’ was not loaded 1nto the vehicle accord-
ing to the signals received by first antenna 15 and second
antenna 19. Thereafter, 1item ‘00246’ 1s accounted for and a
user interested 1n any data relating to 1item ‘00246° may look
at database table 41 and see that item ‘00246 was loaded into
building 3 at approximately 11:22:09:14. One will readily
recognize that a date column or more data may be added to
database table 41 1n conformance with any requirements a
user or an implementor of gate system 1 may require.

[0026] System logic may be implemented to actuate alarm
37 when an item 1s 1ndicated as already being either loaded
into building 3 or loaded into truck 11 and first antenna 15 and
second antenna 19 receive a signal emanating from this item
indicating it 1s again moving. For example, i1 computer 33
determines 1tem ‘00246’ 1s being loaded 1nto truck 11 having
already been loaded into building 3, as shown in cell 494,
computer 33 may actuate alarm 37, as this would indicate the
item 1s potentially being stolen or at least creating an anoma-
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lous situation. As such, database table 41 may also include
column 52 relating to an expected direction 1n which the 1tem
1s expected to travel within gate system 1. For example, item
‘00246’ 15 associated with an expected direction of received
“into warehouse,” and first antenna 15 and second antenna 19
determine 1tem ‘00246 1s not moving in the expected direc-
tion, computer 33 may actuate alarm 37. This and other sys-
tem logic may be implemented to utilize the data available via
first antenna 15 and second antenna 19, particularly with
respect to the direction the items are traveling within gate
system 1.

[0027] As shown in FIG. §, gate system 1 may include an
imaginary line 53 extending parallel with wall 5. Gate system
1 may further include an imaginary line 53 extending perpen-
dicularly to imaginary line 53. As shown 1n FIG. §, each
antenna 1n gate system 1 includes an imaginary longitudinal
line extending therethrough. More particularly, first antenna
15 includes an imaginary first longitudinal line 57 extending
therethrough while second antenna 19 includes an 1imaginary
second longitudinal line 39 extending therethrough. First lon-
gitudinal line 57 extends at an angle theta 1 with respect to
imaginary line 55. Similarly, second longitudinal line 59
extends at an angle theta 2 with respect to 1maginary line 55.
In a preferred embodiment of gate system 1, theta 1 1s equal to
approximately 30°, while theta 2 1s equal to approximately
20°. Thus, one will readily recognize first antenna 15 1s offset
from the parallel relationship with second antenna 19 by
about 10° in the preferred embodiment. When viewed with
respect to FIG. 1, this allows the associated radiation patterns
to overlap while still providing suificient coverage of opening
7 and the 1internal areas of building 3.

[0028] AsshowninFIG. 6, gate system 1 includes a method

101. Method 101 begins and simultaneously enters both a
step 103 and a step 105. In step 103, the first antenna of the
present disclosure senses an item’s signal. Step 103 then
moves to a step 107. In step 105, the second antenna of the
present disclosure senses the item’s signal. Step 105 then
moves to a step 109. In step 107, a determination 1s made as
to whether the sensed signal 1s at 1ts peak signal strength. It 1t
1s, step 107 proceeds to a step 111. It the signal sensed 1n step
107 1s not at 1ts peak signal strength, step 107 proceeds back
to step 103 to repeat the sensing process. In step 109, a
determination 1s made as to whether the sensed signal 1s at 1ts
peak signal strength. If 1t 1s, step 109 proceeds to step 111. IT
the signal sensed 1n step 109 1s not at 1ts peak signal strength,
step 109 proceeds back to step 105 to repeat the sensing
process. Step 111 collects the timestamp collected by the first
antenna and provided by step 107 and the timestamp collected
by the second antenna and provided by step 109 and provides
these two timestamps to the computer. Step 111 thereafter
proceeds to a step 113. Step 113 updates the database by
entering the two timestamps in the appropriate database table
(s) associated with the item and proceeds to a step 115. In step
115, the computer determines the actual direction of the item
based on the timestamp acquired from the first antenna and
the timestamp acquired from the second antenna and pro-
ceeds to a step 117. Step 117 determines whether the actual
direction 1s equal to the expected direction. If the actual
direction 1s equal to the expected direction, step 117 proceeds
to end method 101. If step 117 determines that the actual
direction 1s not equal to the expected direction, step 117
proceeds to astep 119. In step 119, the alarm 1s actuated as the
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item 1s traveling 1n an unexpected direction which may indi-
cate a thelt situation or another anomaly. Step 117 thereafter
proceeds to end method 101.

[0029] “Logic,” “logic circuitry,” or “logic circuit,” as used
herein, includes but 1s not limited to hardware, firmware,
soltware and/or combinations of each to perform a function
(s) or an action(s), and/or to cause a function or action from
another logic, method, and/or system. For example, based on
a desired application or needs, logic may include a software
controlled microprocessor, discrete logic like a processor
(e.g., microprocessor), an application specific integrated cir-
cuit (ASIC), a programmed logic device, a memory device
containing istructions, or the like. Logic may include one or
more gates, combinations of gates, or other circuit compo-
nents. Logic may also be fully embodied as software. Where
multiple logics are described, 1t may be possible to mcorpo-
rate the multiple logics into one physical logic. Similarly,
where a single logic 1s described, it may be possible to dis-
tribute that single logic between multiple physical logics.
[0030] Example methods may be better appreciated with
reference to flow diagrams. While for purposes of simplicity
ol explanation, the 1llustrated methodologies are shown and
described as a series of blocks, 1t 1s to be appreciated that the
methodologies are not limited by the order of the blocks, as
some blocks can occur in different orders and/or concurrently
with other blocks from that shown and described. Moreover,
less than all the 1llustrated blocks may be required to 1imple-
ment an example methodology. Blocks may be combined or
separated mnto multiple components. Furthermore, additional
and/or alternative methodologies can employ additional, not
illustrated blocks.

[0031] In the foregoing description, certain terms have
been used for brevity, clearness, and understanding. No
unnecessary limitations are to be implied therefrom beyond
the requirement of the prior art because such terms are used
for descriptive purposes and are intended to be broadly con-
strued.

[0032] While the present disclosure has been described 1n
connection with the preferred embodiments of the various
figures, 1t 1s to be understood that other similar embodiments
may be used or modifications and additions may be made to
the described embodiment for performing the same function
ol the present disclosure without deviating there from. There-
fore, the present disclosure should not be limited to any single
embodiment, but rather construed i1n breadth and scope 1n
accordance with the recitation of the appended claims.

1. A method of tracking 1inventory, the method comprising
the steps of:

providing a first antenna proximate an opening of a struc-
ture;

providing a second antenna proximate the opening;

emanating a signal from an 1tem;

moving the item past the first antenna and measuring a first
signal strength of the signal as the item moves past the
first antenna;

determining a first time when the first signal strength
peaks;

moving the 1tem past the second antenna and measuring a
second signal strength of the signal as the item moves
past the second antenna;

determining a second time when the second signal strength
peaks; and

comparing the first time and the second time to determine
an actual direction the 1tem moved past the first antenna
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and second antenna, wherein 1f the first time 1s before the
second time then the actual direction of the item 1s enter-
ing the structure through the opeming, and wherein i1 the
first time 1s after the second time then the actual direction
of the 1tem 1s exiting the structure through the opening;
and

providing the actual direction to an inventory tracking sys-
tem.

2. The method of claim 1, further comprising the step of:

establishing an expected direction of the i1tem:;

comparing the expected direction with the actual direction
of the 1item:;

11 the expected direction does not match the actual direc-
tion, then sounding an alarm after the actual direction 1s
provided to the mventory tracking system, wherein the
alarm 1s sounded during one of the following (1) as the
item enters the building through the opening, and (11) as
the 1tem exits the building through the opening and 1s
loaded onto a truck at a loading bay.

3. The method of claim 1, further comprising the steps of:

associating the item with a record in a database of the
inventory tracking system; and

associating the actual direction of the item entering or
exiting the structure through the opening with the
record.

4. The method of claim 3, further comprising the steps of:

associating the first time with the record; and

associating the second time with the record.

5. The method of claim 4, further comprising the steps of:

associating an expected direction with the record;

comparing the expected direction with the actual direction;
and

sounding an alarm when the expected direction 1s different
from the actual direction.

6. The method of claim 1, wherein the first antenna and the
second antenna are positioned near bumpers, wherein
bumpers are configured to protect the first and second anten-
nas from objects entering and exiting the structure through the
opening.

7. The method of claim 1, wherein the first antenna 1s
positioned behind a first shield and the second antenna 1s
positioned behind second shield, wherein the first and second
shields facilitate the passing of electromagnetic signals there-
through.

1. The method of claim 1, further comprising the steps of:

overlapping a first radiation pattern of the first antenna with
a second radiation pattern of the second antenna;

directing the first radiation pattern towards the opening;
and

directing the second radiation pattern away from the open-
ing.

9. The method of claim 1, further comprising the steps of:

defining the opening by a wall of the structure;

defining an imaginary plane parallel to the wall;

defining an imaginary opening line orthogonal to the
imaginary plane;

defining a first imaginary line extending longitudinally
through the first antenna;

orienting the first antenna such that the first imaginary line
1s between a 25 and 35 degree angle from the imaginary
opening line.

10. The method of claim 9, further comprising the steps of:

defining a second imaginary line extending longitudinally
through the second antenna;
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orienting the second antenna such that the second 1magi-
nary line 1s between a 15 and 25 degree angle from the
imaginary opening line.

11. A method of tracking inventory, the method comprising

the steps of:

positioning both a first antenna and a second antenna near
an opening formed 1n a wall of a building structure;

overlapping a first radiation pattern of the first antenna with
a second radiation pattern of the second antenna;

determining a first ttme when an 1tem moves through the
first radiation pattern and storing the first time;

determining a second time when the 1tem moves through
the second radiation pattern and storing the second time;
and

determining the direction the 1tem 1s traveling by compar-
ing the first time and the second time, wherein 11 the first
time 1s before the second time then the item 1s entering
the structure through the opening, and wherein 1f the first
time 1s after the second time then item 1s exiting the
structure through the opening.

12. The method of claim 11, further comprising the steps
of:

expecting the item to be traveling in an expected direction;

determining whether the direction the item 1s traveling 1s
the expected direction; and

actuating an alarm system 11 the direction the item 1s trav-
cling 1s not the expected direction.

13. The method of claim 12, further comprising the steps
of:
storing a variable representing the expected direction 1n a
database system; and
determining whether the direction the 1tem 1s traveling 1s
the expected direction by comparing the direction with
the variable 1n the database.
14. The method of claim 13, further comprising the steps
of:
disposing the first antenna and the second antenna inside
the building structure, wherein the wall 1s an exterior
wall such that the building defines a building interior and
a building exterior;
directing the first radiation pattern towards the building
interior, and orienting the first antenna at an angle 1n a
range from 25 and 35 degrees relative to the wall; and

directing the second radiation pattern towards the building
exterior.

15. The method of claim 14, further comprising the steps
of:

emitting a signal from the 1tem;

sensing the signal by the first antenna to determine when
the item moves through the first radiation pattern; and

sensing the signal by the second antenna to determine
when the item moves through the second radiation pat-
tern

16. The method of claim 15, further comprising the steps
of:

measuring repeatedly by the first antenna the power present
in the signal as the item moves through the first radiation
pattern;

setting the first time equal to when the first antenna deter-
mines the power present 1n the signal 1s the greatest as
the 1item moves through the first radiation pattern;
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measuring repeatedly by the second antenna the power
present 1n the signal as the item moves through the
second radiation pattern; and

setting the second time equal to when the second antenna
determines the power present in the signal 1s the greatest
as the 1tem moves through the second radiation pattern.

17. An apparatus adapted to track an 1tem of inventory, the

apparatus comprising:

a first antenna having a first radiation pattern, wherein the
antenna 1s configured to sense when the item moves
through the first radiation pattern and store a first time
associated with a peak power of the item 1n the first

radiation pattern;

a second antenna having a second radiation pattern,
wherein the antenna 1s configured to sense when the 1tem
moves through the second radiation pattern and store a
second time associated with a peak power of the item 1n
the second radiation pattern;

a server 1n communication with the first antenna and the
second antenna, wherein the server determines an actual
direction the 1tem passes by the first antenna and the
second antenna, wherein 1f the first time 1s before the
second time then the actual direction of the item 1s enter-
ing a building structure through an opening, and wherein
if the first time 1s after the second time then the actual

direction of the 1tem 1s exiting the structure through the
opening;

a database in communication with the server, the database
comprising an record containing an expected direction
for the 1item to pass by the first antenna and the second
antenna; and

an alarm system i1n communication with the server,
wherein the server actuates the alarm system when the
server determines the actual direction of the 1tem does
not match the expected direction.

18. The apparatus of claim 17, further comprising:

a signal generated by the 1tem;

a first power sensor module disposed 1n the first antenna
and configured to determine a first time when the power
present 1n the signal 1s the greatest as the 1tem moves
through the first radiation pattern;

a second power sensor module disposed 1n the second
antenna and configured to determine a second time when
the power present 1n the signal 1s the greatest as the 1tem
moves through the second radiation pattern;

wherein the first antenna communicates the first time to the
Server;

wherein the second antenna communicates the second time
to the server; and

wherein the server compares the first time and the second
time to determine the actual direction.

19. The apparatus of claim 17, wherein the apparatus 1s
implemented 1n the building structure comprising an exterior
wall forming the opening, the wall defining a building exte-
rior and a building interior; and

the first antenna 1s positioned within the building interior
ortented at a 25 and 35 degree angle relative to the
exterior wall.

20. The apparatus of claim 17, further comprising:

bumpers protecting the first and second antennas; and

non-metallic shields proximate the first and second anten-
nas.
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