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ASSET INFORMATION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s a continuation-in-part of U.S.
patent application Ser. No. 14/171,130, filed Feb. 3, 2014,
which 1s a continuation-in-part of U.S. patent application Ser.
No. 14/096,466, filed Dec. 4, 2013 the disclosures of which

are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to inventory manage-
ment. More particularly, the present invention relates to track-
ing and maintaining mventory embodied as reusable assets 1in
a supply chain. Specifically, the present invention relates to
storing an engineering specification in a database and asso-
ciating this engineering specification with an asset of the
present mvention to provide a streamlined mechanism for
acquiring additional assets as desired.

10004]

[0005] Asset tracking and inventory management are com-
plex components of most modern businesses. The tracking of
inventory levels, orders, sales, and deliveries 1s critical to
understanding the global picture of a company’s mventory
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 1itseld.
Compounding the asset tracking problem 1s the problem of
employee theit, 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 imventory
item, but also prevents thelt of these assets.

[0006] Further, while assets may be embodied 1n commer-
cial products for ultimate sale to the consumer, assets may
also be embodied 1n reusable containers which are a costly
company asset. When assets such as reusable containers are
lost or misplaced within the supply chain, 1t adds additional
costs 1n many ways. Either more containers must be pur-
chased, ultimately oversizing a fleet and reducing efiective
utilization to undesired levels, or to meet demand, expendable
packaging must be purchased, which creates immediate loss.
Potentially, the worst cost of all 1s production stopping as a
result of packaging shortages or misallocations of mnventory.
Therefore, companies desire to keep track of their reusable
assets through the entire supply chain process. Further, com-
panies have a critical need to identity loss, pinch points, dwell
times, and generate turn analysis, as well as other metrics,
such as real-time mventory counts and the location and activ-
ity data for all reusable assets. Broadly speaking, there 1s a
critical need 1n the art for a system which provides an accurate
picture ol a company’s packaging supply chain, mventory,
loss, dwells, turns, and utilizations. Further, oftentimes com-
panies do not have information relating to how and where
they sourced a particular asset, or any information relating to
the cost of the asset. This information 1s mstrumental in
quickly acquiring a new replacement asset 1n the event that an
asset 1s lost or destroyed or has ended its lifecycle. Theretore,
there 1s also a critical need to track and store information

2. Background Information
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relating to the original sourcing of an asset, including the
engineering specification used to create the asset and 1nvoice
information.

BRIEF SUMMARY OF THE INVENTION

[0007] In one aspect, the invention may provide a method
for predicting asset availability, the method comprising the
steps of: providing a plurality of reusable assets, wherein each
asset 1 the plurality of assets 1s sent away from the first entity,
and wherein each asset 1n the plurality of assets 1s recerved
back atthe first entity; sensing when each asset 1in the plurality
of assets 1s sent away from the first entity and updating a
database with an incoming time; sensing when each asset 1n
the plurality of assets 1s received back at the first entity and
updating a database with an arrival time; calculating one of a
dwell time for each asset 1n the plurality of assets and a turn
time for each asset in the plurality of assets, wherein the dwell
time 1s the time elapsed between the incoming time and the
next outgoing time for each asset in the plurality of assets, and
wherein the turn time 1s the time elapsed between the outgo-
ing time and the next imcoming time for each asset 1n the
plurality of assets; constructing an asset requirements sched-
ule for the first entity, wherein the asset requirements sched-
ule specifies a required amount of assets 1 the plurality of
assets required at the first entity for each successive increment
of time 1n a plurality of increments of time; using the one of
the dwell time and turn time for each asset 1n the plurality of
assets to forecast a forecast amount of assets 1n the plurality of
assets available at the first entity for each successive incre-
ment of time 1n the plurality of increments of time; and
comparing the required amount of assets and the forecast
amount of assets for each successive increment of time in the
plurality of increments of time to determine whether the
forecast amount of assets 1s suificient for each increment of
time.

[0008] In another aspect, the invention may provide a
method for predicting asset availability, the method compris-
ing the steps of: constructing an asset requirements schedule
for use with a plurality of assets, wherein the asset require-
ments schedule specifies an amount of assets 1n the plurality
ol assets required at each location 1n a plurality of locations
for each successive increment time 1n a plurality of incre-
ments of time; constructing an asset path schedule for use
with the plurality of assets, wherein the asset path schedule
specifies a series of locations in the plurality of locations for
cach asset 1n the plurality of assets, and wherein the series
reflects the desired physical movement of the associated asset
between locations 1n the plurality of locations; sensing when
an asset 1 the plurality of assets arrives at a location 1n the
plurality of locations, updating a database with an incoming
time associated with the asset and the location and updating
the database with a current location in the plurality of loca-
tions of the asset; sensing when the asset leaves the location
and updating the database with an outgoing time associated
with the asset and the location; calculating a dwell time for the
asset at the location by comparing the incoming time and the
outgoing time and associating the dwell time with the loca-
tion; repeating the sensing and calculating steps to determine
and associate at least one dwell time with each location in the
plurality of locations; comparing the dwell times for each
location 1n the plurality of locations, the current locations of
cach asset 1n the plurality of assets, and the asset path sched-
ule to construct a model depicting a predicted location of each
asset 1 the plurality of assets for each increment of time 1n the
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asset requirements schedule; and comparing the model with
the assets requirement schedule to predict whether the distri-
bution of each asset in the plurality of assets at each location
in the plurality of locations 1s suificient for each increment of
time 1n the asset requirements schedule.

[0009] In another aspect, the mnvention may provide a
method for predicting asset availability, the method compris-
ing the steps of: sending a plurality of assets between a plu-
rality of locations 1n accordance with an asset path schedule;
sensing when any asset in the plurality of assets 1s recerved at
any location 1n the plurality of locations and storing a receipt
timestamp and a current location 1n a database; sensing when
any asset 1n the plurality of assets 1s sent from any location 1n
the plurality of locations and storing a sent timestamp 1n the
database; calculating a travel time for each asset in the plu-
rality of assets between each location 1n the plurality of loca-
tions by comparing the receipt timestamp, sent timestamp,
and current location for each asset 1n the plurality of assets at
cach location in the plurality of locations and storing the
travel time 1n the database; calculating a dwell time for each
asset 1n the plurality of assets between each location 1n the
plurality of locations by comparing the receipt timestamp,
sent timestamp, and current location for each asset in the
plurality of assets at each location in the plurality of locations
and storing the dwell time 1n the database; constructing an
asset requirements schedule for use with the plurality of
assets, wherein the asset requirements schedule specifies a
required amount of assets of the plurality of assets required at
cach location 1n the plurality of locations for each increment
of time 1n a plurality of increments of time; modeling the
movement of each asset 1n the plurality of assets between
locations 1n the plurality of locations for each increment of
time 1n the plurality of increments of time by using the asset
path schedule, dwell times, and travel times to determine
when to model a particular asset in the plurality of assets
moving to a particular location 1n the plurality of locations;
comparing the modeled amount of assets 1n the plurality of
assets with the required amount of assets 1n the plurality of
assets for each increment of time 1n the plurality of incre-
ments of time; and notifying a higher authorty 11 the com-
paring step determines a particular location 1n the plurality of
locations 1s modeled to have less than the required amount of
assets for a particular increment of time 1n the plurality of
increments of time.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0010] 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 invention.

[0011] The accompanying drawings, which are incorpo-
rated 1n and constitute a part of the specification, i1llustrate
various example methods, and other example embodiments
of various aspects of the invention. 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.
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[0012] FIG. 11s atop view of a delivery area of a structure
incorporating the present ivention;

[0013] FIG. 2 1s a graph representing recerved signal
strengths during an amount of time 1n the present invention;
[0014] FIG. 3 1s a graph representing recerved signal
strengths during an amount of time 1n the present invention;
[0015] FIG. 4 15 a table showing exemplary data gathered
and stored by the present invention;

[0016] FIG. S 1s a top view similar to FIG. 1, showing
relative angles of antennas in the present mnvention;

[0017] FIG. 6 1s a diagram depicting a method of the
present invention;

[0018] FIG. 7 1s a diagram depicting an exemplary supply
chain topography with assets moving between locations;
[0019] FIG. 81sasampledatabasetablerepresenting physi-
cal locations 1n the present invention;

[0020] FIG.91sasample database table representing assets
in the present mvention;

[0021] FIG. 101s asample database table representing asset
history in the present invention;

[0022] FIG. 11 1s a sampling of common database queries
in the present invention;

[0023] FIG. 12 1s a sample report of dwell times at locations
in the present invention;

[0024] FIG. 13 1s asample production schedule for use with
the present invention;

[0025] FIG. 14 1s a sample asset requirements schedule for
use with the present invention;

[0026] FIG. 15 15 a line graph depicting the information 1n
the asset requirements schedule;

[0027] FIG. 16 1s a sample database table representing
assets 1n the present ivention;

[0028] FIG.171s asample database table representing asset
types 1n the present invention;

[0029] FIG. 18 1s a sample database table representing
sourcing entities in the present mvention; and

[0030] FIG. 19 1s a sample engineering specification docu-
ment 1n the present invention.

[0031] Similar numbers refer to similar parts throughout
the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0032] 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.

[0033] Gate system 1 1s adapted to work 1n conjunction
with a building or structure 3 which includes a wall 5 defiming
an opening 7. Opening 7 1s typically embodied 1n an entrance-
way 1to 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 in FIG. 1 for reference and
may be used to aid in transferring items between truck 11 and
structure 3.

[0034] 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 1n a particular direction. As shown in FIG. 1, first




US 2015/0154535 Al

antenna 15 1s angled such that first radiation pattern 17 1s
angled generally towards opening 7. As commonly under-
stood 1n the prior art, an 1tem emanating a signal 1n the proper
frequency will be recerved by first antenna 15 when the 1tem
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 1tem 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.

[0035] First antenna 13 1s positioned behind a first set of
bumpers 23 while second antenna 19 1s positioned behind a
second set of bumpers 235. 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 135 1s further positioned behind
first shield 27 while second antenna 19 i1s further positioned
behind second shield 29. While first set of bumpers 23 and
second set of bumpers 25 are preferably metallic, first shield
27 and second shield 29 are preferably made from plastic or
another similar material which efficiently facilitates the pass-
ing through of electromagnetic signals. First shueld 27 and
second shield 29 are formed from non-metallic matenial to
allow first antenna 15 and second antenna 19 to send and
receive signals therethrough.

[0036] As shown in 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 {irst 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 i1s 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
an audible alarm, a silent alarm, or any other type of alert
system, including alerting a particular personnel of building
3. Simuilar 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 transiers this data to computer 33 by
way of first connection 31 and second connection 39, respec-
tively.
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[0037] As seen 1n FIG. 2, a graph 1s provided depicting
signal strength in the Y axis and relative to a time duration 1n
the X axis. As an 1item 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 1ts varying signal
strength as i1t 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 oif 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 'T'1, the item
moves away therefrom and the respective signal strength of
the signal dissipates accordingly. The same scenario happens
as the 1tem passes second antenna 19. As shown 1n FI1G. 2, the
relative signal strength of the signal emanating from the 1tem
grows and swells to peak P2 at time T2 which reflects second
antenna 19 positioned differently than first antenna 15. Com-
puter 33 recognizes time 11 occurs before time 12 and thus
deduces the 1tem 1s moving past first antenna 13 first and past
second antenna 19 second. It follows that item must be mov-
ing from the exterior of building 3 1nto the interior of building

3 1n the direction of Arrow A (FIG. 1).

[0038] As shown 1n 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 is later than time T1. This
allows computer 33 to deduce that the 1tem 1s traveling from
the 1interior 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 11 computer 33 does
not receive an overlapping signal as shown i 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 1item and the direction this item traveled through gate
system 1. As such, a key column 43 1s provided to represent
umque 1dentifiers correlated to an 1item 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 45 represents the time in which first
antenna 13 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
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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 in database table 41, a column 51 1s
created and also set to null or no data. Column 49 represents
whether computer 33 determines the respective item was
loaded into the warehouse. Similarly, column 51 represents
the determination made by computer 33 as to whether the
particular item found in column 43 was loaded into the
vehicle. Database table 41 also includes an expected direction
column 52. Column 52 indicates whether the row item 1s
expected to be recerved into the warehouse or recerved nto
the truck. The data 1n this column may be maintained by the
manufacturer or a global inventory management system or
any other mechanism which may supply the data indicating
where the 1tem 1n that particular row should be recerved.

[0039] 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 1item 1n database table 41. Cell 45A 1ncludes a time
stamp of *11:22:08:12” which represents the precise time first
antenna 135 received the strongest signal from the item. Cell
47 A 1ncludes entry °11:22:09:14° which represents precisely
when second antenna 19 received the strongest signal ema-
nating from the item. One will recogmize that the time stamp
within cell 47 A 1s about one second later than the time stamp
in cell 45A. Thus, mmasmuch 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 aflirmatively 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 recerved 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 1item *00246° was loaded mto
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.

[0040] 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 into truck 11 having
already been loaded into building 3, as shown 1n cell 49aq,
computer 33 may actuate alarm 37, as this would indicate the
item 1s potentially being stolen or at least creating an anoma-
lous situation. As such, database table 41 may also include
column 52 relating to an expected direction in which the item
1s expected to travel within gate system 1. For example, 1tem
‘00246’ 15 associated with an expected direction of received
“into warehouse,” and first antenna 15 and second antenna 19
determine item ‘00246’ 1s not moving 1n 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.
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[0041] 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 33. As shown in FIG. 3, 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 imaginary
second longitudinal line 59 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 suilicient coverage of opening
7 and the 1internal areas of building 3.

[0042] 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 invention senses an item’s signal. Step 103 then
moves to a step 107. In step 105, the second antenna of the
present 1mvention 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. If 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 a step 119. In step 119, the alarm 1s actuated as the
item 1s traveling 1n an unexpected direction which may indi-
cate a thett situation or another anomaly. Step 117 thereatter
proceeds to end method 101.

[0043] The present invention includes a method 201
adapted to work 1n conjunction with a plurality or a tleet 203
of assets 205 as they move throughout a supply chain 207.
Assets 205 may be embodied in reusable containers which are
costly and therefore extremely important in supply chain 207.
As shown 1n FIG. 7, supply chain 207 1s comprised of a
plurality of physical structures coupled with routes extending
therebetween as needed. As shown in FIG. 7, an exemplary
supply chain 207 1s comprised of physical structures such as
a manufacturing plant 209 feeding assets 205 to a warehouse
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211, which thereaiter feeds assets 205 to an assembly facility
213. Assembly facility 213 assembles products and passes
these assembled products on to a production facility 215 run
by a third party. Assembly facility 213 then passes assets 205
back to manufacturing plant 209 to complete the directed loop
of assets 205 through supply chain 207. Supply chain 207
turther includes a plurality routes, whereby assets 205 move
between physical structures by way of these routes. For
example, as shown 1n FIG. 7, a route 217 extends between
manufacturing plant 209 and warechouse 211, a route 219
extends between warehouse 211 and assembly facility 213,
and a route 221 extends between assembly facility 213 and
manufacturing plant 209. Finally, a route 223 extends
between assembly facility 213 and production facility 215.
Route 217, route 219, route 221, and route 223 may be any
commonly known method of moving goods from one physi-
cal location to another, including manual moving of assets
205, movement using automobiles, airplanes, boats, or any
combination of these. By way of example, a particular asset
205C 15 shown moving along route 217 from manufacturing
plant 209 to warehouse 211. Similarly, a particular asset 205D
1s shown moving along route 219 and a particular asset 205E
1s shown moving along route 221. In practice, routes may be
unidirectional where an asset 2035 1s always sent from one
physical structure to another, or bi-directional where an asset
205 may be sent back and forth between two physical struc-
tures. The set of physical locations and routes are hereinafter
referred to generically as a plurality of locations 208. A user
may construct an asset path schedule for use with tleet 203 of
assets 205, wherein the asset path schedule specifies a series
of locations 208 for each asset 205, and wherein the series
reflects the desired physical movement of the associated asset
205 between locations 208. The asset path schedule may be
incorporated by a user into method 201 or 1t may be deduced
by other information available in method 201.

[0044] Method 201 may utilize directional gate system 1 or
similar at each physical structure. As such, each asset 203 1s
coupled with a tag 225 which emits a signal received by first
antenna 15 and second antenna 19 as described above. As
such, any asset 205 entering or leaving a physical structure 1s
automatically sensed and processed and the direction of the
particular asset 205 and a timestamp 1s stored 1n database 35.
Note that an 1nstance of first antenna 15 and second antenna
19 1s disposed at each physical location in supply chain 207
and are used thereby for sensing when an asset 203 enters or
leaves the physical location.

[0045] Directional gate system 1 1s preferably implemented
using radio frequency identification technology, which 1s a
non-line-of-site technology. Therefore, method 201 doesn’t
require the individual tags 225 to be facing a certain direction
on assets 205. Method 201 further doesn’t require tags 225 to
be exposed on a pallet. Method 201 with directional gate
system 1 1s quicker than a traditional barcode method as the
reader can process hundreds of tags 225 at a time, unlike an
employee seeking and manually scanning individual bar-
codes. As discussed above, by imncorporating directional gate
system 1 into method 201, assets 203 are automatically deter-
mined to be either entering or leaving a physical structure and
the database entry 1s stored 1n database 35 accordingly.

[0046] For reference, database 35 1s a globally updatable
and accessible database for use 1n storing and providing infor-
mation 1 method 201. Under method 201, database 35 may
include several database tables for use 1n storing and provid-
ing information required for the efficient use of method 201.
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As such, FIG. 8 portrays one embodiment of a table 227
containing data relating to the plurality of locations 208
which are comprised of the physical locations and routes
defined by method 201; FIG. 9 portrays one embodiment of a
table 229 containing data relating to the assets defined by
method 201; and FIG. 10 portrays one embodiment of a table

231 contaiming data relating to the forecasting performed 1n
method 201.

[0047] As shown in FIG. 8, table 227, hereinafter referred

to as locations table 227, includes unlimited rows with each
row signifying one of the plurality of locations 208 in method
201, and wherein each row includes four columns. Locations
table 227 includes a column 233 which provides a unique
reference key for every row in locations table 227. Locations
table 227 further includes a column 235 which provides a
description of a location stored 1n locations table 227. This
description may be a string of characters 1n a “human read-
able” format for storing a quick reference one of the plurality
of locations 208 1n supply chain 207, whereby locations 208
may be a physical structure or a route between physical struc-
tures. For example, cell 235A describes the referenced loca-
tion as “Manufacturing Plant,” while cell 235B describes the
referenced location as “En route to warchouse from manu-
facturing plant.” The data stored in column 233 1s user entered
and specific to each embodiment of supply chain 207. As
such, method 201 may provide an interface for prompting the
user to enter and update data stored in table 227, particularly
the data 1n column 235 regarding location names. Each row in
locations table 227 represents one of the plurality of locations
208 1n database form. Locations table 227 further includes a
column 237 which relates to the current average dwell time of
assets 205 disposed at that particular location. Locations table
227 further includes a column 239 which relates to the maxi-
mum dwell time for assets 205 disposed at that particular
location. The details of how columns 237 and 239 are popu-
lated are discussed 1n greater detail below.

[0048] As shown in FIG. 8, table 229, hereinatter referred
to as assets table 229, includes unlimited rows with each row
signifying an asset in method 201, and wherein each row
includes five columns. As such, assets table 229 represents
fleet 203 1n database form. Assets table 229 includes a column
241 which provides a unique reference key for every row 1n
assets table 229. Assets table 229 further includes a column
243 which provides the tag 1dentifier of a particular tag 225
associated with a particular asset 205. This may be an RFID
identification token 11 tags 225 are embodied as an RFID tag,
or any other way to provide a correlation between a particular
tag 225 and a particular asset 205. Assets table 229 further
includes a column 245 which provides information as to the
current location 1n the plurality of locations 208 of a particular
asset 205. This information 1s provided by way of one of the
keys 1 column 233 of locations table 227. With respect to
relational database terminology, locations table 227 and
assets table 229 are linked 1n that the primary keys of column
233 of locations table 227 populate column 243 of assets table
229 to indicate the particular location 208 of each asset 205.
For example, for asset 205 having the key of “2,” the number
“3” 1s disposed 1n cell 2458 of assets table 229, which relates
to key 233 A of locations table 227. As shown 1n cell 235B, the
location name associated with key “3” 1s “Warehouse.” Thus,
the asset 205 with the key of “2” as shown 1n cell 241B 1s
currently residing at warechouse 211 of supply chain 207,
which 1s indicated by the data in cell 243B.
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[0049] As shown 1n FIG. 9, assets table 229 also 1includes a
column 247. Column 247 1s automatically populated with a
timestamp generated by directional gate system 1 as assets
205 pass one or both of {irst antenna 15 and second antenna
19. As described above, first antenna 15 and second antenna
19 sense when a particular tag 225 moves past and generates
a timestamp relating to this time. As discussed with direc-
tional gate system 1, the direction the particular asset 205 1s
moving as well as the timestamp may be the calculated by
sensing the signal strength of tag 225. The timestamp 1s
passed to database 35 and stored 1n the cell of column 247
which 1s associated with the appropriate sensed tag 1dentifier
in column 243. The location information from either first
antenna 15 or second antenna 19 1s also provided to database
35 for storage in the cell of column 245 which includes the
sensed tag. For example, first antenna 15 1s disposed at assem-
bly facility 213 and senses tag identifier “693” pass thereby,
which according to asset table 229, indicates that asset 205
having the key “35” has passed thereby. First antenna 15 passes
data relating to the exact time tag 1identifier “693” was sensed
by first antenna 15 as well as the location of first antenna 15.
In this example, database 35 updates the row of assets table
229 containing tag 1identifier “693” with the current location
information and the generated timestamp. As shown 1n cell
245E, the current location 1s referenced as “S” which 1s cor-
relates to “Assembly facility” 1n the locations table 227. Fur-
ther, cell 247E 1s updated with the timestamp provided by first
antenna 135 when asset “35” passed thereby.

[0050] Assets table 229 further includes a column 249
which includes imnformation relating to the type of asset 205
that 1s represented by the database row. For example, asset
205 having the key “1” 1s indicated to be a “Large bin,” while
asset 205 having the key “4” 1s indicated to be a “Wheeled
rack.” This information 1s user generated and may alterna-
tively be embodied 1n a separate database table of asset types.
As such, column 249 may include foreign key references to
the asset type table in such a configuration. Additional rows of
assets table 229 may be added by a user or administrator
anytime a new asset 203 1s introduced into supply chain 207.
Likewise, rows of assets table 229 may be deleted by a user or

administrator anytime a particular asset 205 1s retired from
fleet 203.

[0051] Asshownin FIG. 10, table 231, heremafter referred
to as asset history table 231, includes unlimited rows with
cach row relating to the movement of a particular asset into
and out of aparticular location 208 specified 1n locations table
227. In general, asset history table 231 keeps historical infor-
mation 1n database form regarding the relationship between a
particular asset 205 and a particular location 208, including,
the time the asset entered the location 208, the time the asset
left the location 208, and the calculated dwell time of the
particular asset 205 at that particular location 208. Pursuant to
this, each row 1n asset history table 231 includes six columns.
Asset history table 231 includes a column 251 which provides
a unique reference key for every row of asset history table
231. In database terminology, the entries of column 251 are
known as the “primary keys” for asset history table 231. Asset
history table 231 further includes a column 253 which pro-
vides a foreign key reference to assets table 229, 1n particular
a reference to one of the primary keys found 1n column 241 of
assets table 229. This reference relates each row 1n asset
history table 231 to a particular asset 203. Asset history table
231 turther includes a column 2355 which provides a foreign
key reference to locations table 227, in particular a reference
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to one of the primary keys found 1n column 233 of locations
table 227. This reference relates each row 1n asset history
table 231 to a particular location 208 in supply chain 207.

[0052] Asset history table 231 further includes a column
257 which provides information relating to when the particu-
lar asset 205 1indicated in column 2353 of the row was recerved
into the particular location 208 indicated in column 255 of the
row. In the exemplary embodiment, the information provided
by column 257 1s comprised of a timestamp provided by
directional gate system 1. Similar to column 247 discussed
above, column 257 1s populated with a timestamp generated
by directional gate system 1 as assets 205 pass one or both of
first antenna 15 and second antenna 19. First antenna 15 and
second antenna 19 sense when a particular tag 225 moves past
and generates a timestamp relating to this time. As discussed
with directional gate system 1, the direction the particular
asset 2035 1s moving as well as the timestamp 1s calculated by
sensing the signal strength oftag 223, This information 1s sent
to database 335 and stored 1n column 257. Asset history table
231 further includes a column 259, which 1s similar to column
257. Column 259 provides information relating to when then
particular asset 205 indicated in column 233 of the row was
sent out from the particular location 208 indicated in column
2355 of the row. In the exemplary embodiment, the informa-
tion provided by column 259 1s comprised of a timestamp
provided by directional gate system 1 and 1s generated by the
same underlying mechanics as described above for the infor-
mation of column 257.

[0053] Asset history table 231 further includes a column
261 which provides information relating to the dwell time for
the particular asset 205 indicated 1n column 233 of the row at
the particular location 208 indicated 1n column 255 of the row.
This nformation 1s derivable by taking the difference
between when the particular asset 205 arrived at the particular
location 208 and when the particular asset 205 left the par-
ticular location 208. As such, the information in column 261
for a particular row 1s dertvable by taking the difference
between the information 1n column 257 and column 239 for
that particular row.

[0054] Once all of the columns for a particular row 1n table
231 are populated, the row and column data 1s generally not
overwritten, updated, or deleted. Thus, table 231 provides a
historical view of the information relating to how and when
assets 205 move through supply chain 207. Reports and sta-
tistical analysis may be performed by extracting and manipu-
lating the data stored 1n table 231. Reports may be generated
indicating which location 208 1n supply chain 207 1s currently
experiencing the greatest dwell time, or has the lowest aver-
age dwell time. Similarly, reports may be generated for a
given date or time period to indicate which assets 205 were at
what locations 208 during that time, or which locations 208
had beneficial dwell times, or any other available informa-
tion. For example, a supply chain manager may wish to view
which locations 208 are experiencing greater than acceptable
dwell times for the past month. This information 1s readily
available via a specially formatted database query using asset
history table 231. The supply chain manager then may take
managerial steps to address unacceptable dwell times at cer-
tain locations 208.

[0055] As shown in FIG. 11, various database queries may
be formed and put forth to leverage the data stored in locations
table 227, assets table 229, and asset history table 231. One
important metric 1 method 201 are referred to as a “turn
time.” Turn times are the amount of time a particular asset 2035
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takes to leave a particular location 208, proceed through
supply chain 207, return to the particular location 208, and
proceed out again from the particular location. Turn times are
readily deducible from querying asset history table 231 with
a properly formatted database query. A human readable
example of such a query 1s found 1n FIG. 11 as query Q1. Q1
asks “Average turn time for Asset 1 at Location 1,7 with
method 201 responding with an Answer Al, where Al 1s
provided as 24.2 days.

[0056] Another important metric in method 201 1s referred
to as a “‘shrink rate.” Shrink rate 1s the percentage of fleet 203
which has passed an antenna i1n directional gate system 1
during a particular time period. For example, method 201
may include a preformed data entry screen on a computer (not
shown) connected to database 35 for reporting a shrink rate,
with a prompt for the particular antenna and a prompt for the
time range. The entered antenna and time range information
1s thereatter formed into a database query and sent to database
35. The result 1s then displayed on the computer or printed or
emailed for consideration by a user. A similar example 1s
tound 1n FIG. 11 as query Q2. Q2 asks “Percentage of asset
fleet passing through location 3 from 10/11/2013 to 10/29/
2013, with method 201 responding with Answer Al, where
Al 1s provided as 42%. Note that Q2 asks for the percentage
of fleet 203 passing through a location, rather than sensed by
an antenna of directional gate antenna 1, which 1s a slight

variation on the shrink rate concept.

[0057] Various other queries may be formed to exploit the
data in database 35 relating to locations table 227, assets table
229, and asset history table 231. These queries may be 1n the
form of user prompts on a computer screen with preformed
query structures and text entry boxes or drop-down menus, or
may be a Ifree-form style of forming a specific query. For
example, query Q3 asks for the “Current dwell time for Asset
377 Q3 may be entered by a free form entry or by selecting
menu options from an interface. As shown by an Answer A3,
the current dwell time for Asset 3 1s 10 days. Similar, Query
Q4 asks for the “Current location of Asset 47 As shown by an
Answer A4, the current location of asset 4 1s “En route to
warchouse from manufacturing plant.”” A4 i1s derived from
accessing assets table 229, selecting the row having key col-
umn 241 equal to “4,” which 1s cell 241D. Database 35 then
retrieves the foreign key of the current location 1n cell 245D,
which 1s “2.” The database 35 then selects the row of locations
table 227 having “2” 1n key column 233, which 1s cell 233B.
From this selected row, database 35 retrieves the location
name from column 235, which resides 1n cell 235B and
returns this to the user.

[0058] FIG. 12 shows an example dwell times report 262
which may be generated by method 201. Dwell times report
262 shows an asset 1dentification number for a sampling of
assets 205 along with the most recently experienced dwell
times at each location that particular asset 205 traveled.
Report 262 turther computes an average dwell time for each
location by taking the average of all of the dwell times expe-
rienced by the assets 205 in the chart. In this sample, Location
1 has experienced a recent average dwell time of 1.667 days;
location 2 has experienced a recent average dwell time of 13
days; Location 3 has experienced a recent average dwell time
of 2 days; and Location 4 has experienced a recent average
dwell time of 3 days. An asset manager or fleet supervisor
would readily understand a bottleneck 1s occurring at Loca-
tion 2, based on report 262. The hard data provided by method
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201 provides valuable feedback to supervisors or managers
and valuable insight into the dwell times of the fleet with
respect to each location.

[0059] As shown i FIG. 13, a production schedule 263

may be entered into method 201 for use 1n conjunction there-
with. Coupling production schedule 263 with method 201
enables method 201 to perform advanced planning and sched-
uling optimization and alert the users of supply chain 207 to
any future bottlenecks or 1ssues relating to assets 2035 vis-a-
vis the requirements of production schedule 263 and the
current dwell times of all the locations 208 1n the supply chain
207. Method 201 may be formatted to accept a proprietary
production schedule format or an industry standardized for-
mat for production scheduling, for example an Microsoit®
Excel® sheet or a “Gantt Chart” style production schedule.
Further, method 201 may allow a user to enter the production
schedule 1nto a user interface provided by method 201 to
ensure data 1s entered into method 201 1n a proper format. As
shown 1n FIG. 13, production schedule 263 1s a simplified
sample production schedule which may be entered into
method 201. A series of appropriate database tables and data

storage 1s provided by method 201 for retaining the produc-
tion schedule data. Production schedule 263 of FIG. 13 1s
formatted as a spreadsheet table having four columns. A
column 265 includes an 1dentification number for each task
entry in production schedule 263. Column 265 contains any
style of unique 1dentifier for referencing the task entry. A
column 267 includes a task name for each task entry 1n pro-
duction schedule 263. The task names are human readable
and easily identifiable alpha-numeric characters for provid-
ing a quick reference name or short description to a task, e.g.
“load to dryer,” “dry solvents,” and “remove material from
centrifuge.” A column 269 includes a predecessor task 1den-
tification number for each task entry 1n production schedule
263. The entries 1 column 269 provide the previous task
identifier for which the current task depends and waits for
completion. Finally, a column 271 includes a duration of time
required to complete the associated task 1n production sched-
ule 263, e.g. “2 days,” or *“5 days.” Similar production sched-
ules may be formed and entered 1into method 201 to provide
method 201 with information relating to when and where
asset 205 are needed. Tasks may be associated with locations

208 manually or by including this information in production
schedule 263 for use by method 201.

[0060] As shown in FIG. 14, a related asset requirements
schedule or table 273 may be deduced from production
schedule 263. Alternatively, assets requirements schedule
273 may be entered 1into method 201 independently 1n addi-
tion to or 1n lieu of production schedule 263. Asset require-
ments schedule 273 may be used by method 201 to compare
the current number of assets 205 at all of locations 208 in
supply chain 207 and determine any current or future mven-
tory 1ssues regarding whether enough assets 205 will be 1n
place at each location 208 for each time 1n asset requirements
schedule. The exemplary asset requirements schedule 273
provided in FIG. 14 portrays time units or increments 1n days
and grouped by weeks for convemience. However, any unit or
increment of time which is relevant to the user may be incor-
porated 1nto asset requirements schedule 273. As shown in
FIG. 14, assets requirements schedule 273 reflects asset 205
requirements by day at “Location 1.” For full implementation
and accurate forecasting, an assets requirements schedule
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273 must be provided for every location 208 1n supply chain
207 so the entire scope of requirements may be considered
with respect to tleet 203.

[0061] As shown in FIG. 14, asset requirements table 273
includes a column 273 for specitying what asset type 1s rep-
resented by the row, e.g. “large bin,” “small bin,” or “wheeled
rack.” Rather than full character descriptions of asset types, a
numerical 1dentifier from Asset table 229 and column 241
may be used mstead, e.g. “1” or “2,” etc. After column 241,
four week columns 277 are provided, with each week column
277 having seven sub-columns, described hereinafter as day
columns 279. Day columns 279 are directed to each day of the
week for the week reflected 1n the associated week column
277. For example, week column 277A contains seven day
columns 279A, 2798, 279C, 279D, 279E, 279F, and 279G.
Each row under each day column 279 includes a number
representing the number of assets 2035 required at manufac-
turing plant 209 on the specified day for the asset reflected in
column 275. For example, for the row specifying the asset
type of “Small Bin,” as specified under day column 279C of
week column 279A, seven (7) assets 205 which are in the

form of a “small bin” are required at manufacturing plant 209
on the Tuesday of the week starting on Jul. 23, 2013.

[0062] Asset requirements table 273 specifies how many
assets 205 and what kind of assets 205 are needed at a par-
ticular location 208 1in supply chain 207 on a particular day.
Further, inasmuch as asset requirements table 273 provides
information regarding asset requirements into the future,
method 201 may provide advanced planning and forecasting,
regarding management of fleet 203. Future asset 205 bottle-
necks or asset shortages 2035 are forecasted and decision
makers may be alerted to the 1ssue well 1n advance.

[0063] To forecast availability of assets 205, method 201
steps through each specified increment of time while simul-
taneously correlating the tlow of assets 203 1n tleet 203 using,
the aforementioned dwell times, turn times, and shrink rates
for each asset 205 and location 208 1n supply chain 207. For
example, 11 a location A has three assets 205 at a time T1 and
a location B has three assets 205 at time T1, using asset
requirements table 273, method 201 looks up the number of
assets 205 required at locations A and B at time T1 and
determines whether the required number of assets 2035 are
presently at these locations. If not, method 201 alerts either
the location A or B which has insutficient assets 205, or a
system manager 1n charge of asset oversight, or any other
actor 1n method 201 who may be responsible or able to act on
the information regarding insuflicient asset 205 allocation.
Method 201 thereatter steps to the next increment (1) of time
to consider the asset requirements of locations A and B at a
time T1+1. However, method 201 also accounts for and pre-
dicts the movement of assets 205 based on the dwell times,
turn times, and shrink rates for assets 205 and locations 208 1n
method 201. As discussed above, method 201 calculates and
stores the current average dwell time and maximum dwell
time for each location 208. Thus, as method 201 steps 1o the
next increment of time, each asset 205 1s considered vis a vis
the current average dwell time and maximum dwell time for
the location 208 they currently reside. If method 201 deduces
that a particular asset 2035 will likely move to the next location
208 1n supply chain 207, method 201 models asset allocation
at time T1+1 with that asset moved to the next location 208 1n
supply chain 207.

[0064] Method 201 may include a threshold or another
predictability algorithm or metric for determining how and
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when to predict whether a particular asset 205 will move to
the next location 208. These metrics can be tuned to the
particular user or particular instance of method 201. For
example, the underlying prediction algorithm may rely only
on the maximum dwell time for each location 208 for pre-
dicting when a particular asset 205 will move to the next
location. This 1s a conservative approach to predictive sched-
uling of the movement of assets 203 as this approach presup-
poses every asset 205 will spend the maximum time at a
particular location 208 before moving to the next location. A
less conservative approach incorporates the average dwell
times rather than the maximum dwell times 1nto the metrics
used to predict asset 205 movement. A user may want to see
a forecast of the both asset allocation algorithms with the
conservative maximum dwell time approach juxtaposed with
the less conservative average dwell time approach.

[0065] Regardless of the asset allocation scheme, once
method 201 models the movement of assets 205 between
locations, method 201 repeats the step of comparing assets
2035 at a particular location 208 with the required number of
assets 205 specified 1n asset allocation table 273. It a particu-
lar location 208 1s found to be lacking 1n the required number
of assets 205, method 201 alerts a user or whoever the speci-
fied decision maker 1s as to the deficiency. Thereatter, method
201 steps through the next increments of time, iteratively
modeling the movement of assets 205 between locations 208
and thereafter determiming 1f each location 208 1s sufficiently
supplied with at least the required number of assets 205. This
1s repeated for as far into the future as asset allocation table
273 provides.

[0066] The data of FIG. 14 is provided 1n a line chart 280

displayed 1n FIG. 15. One will readily note that asset require-
ments table 273 includes a spike 1n the requirements of all
three asset types, wheeled rack, small bin, and large bin, on
Tuesday of the week of Aug. 6, 2013. This 1s indicated by a
dotted line 281 for clarity. The forecasting and asset alloca-
tion modeling of method 201 may provide a warming or
valuable 1nsight into increased production requirements
when data such as that found 1n asset requirements table 273
1s 1ncorporated therein. Method 201 incorporates future
increased rates or requirements 1nto the modeling of future
asset 205 movement and comparing the modeled distribution
of each asset 2035 with the asset requirements schedule. Thus,
method 201 provides predictive modeling even in chaotic
future environments and allows the users or higher authorities
to make changes or adapt early to any future asset 203 short-
ages. These changes may include proactive movement of
assets 205 or even acquiring additional assets 205 to meet the
future demand.

[0067] With reference to assets table 229 and FIG. 9, as
discussed previously, assets table 229 includes a column 249
which contains information relating to the type of asset 205
that 1s represented by that particular database row. While FIG.
9 and asset table 229 provides a text based entry 1n column
249, this information may alternatively contain a reference
key to a separate database table reflecting all of the different
asset types. This alternative embodiment 1s shown 1n FIG. 16
as an asset table 329. Asset table 329 1s similar to asset table
229 shown 1n FIG. 9 1n most respects, including columns 241,
243, 245, and 247. However, asset table 329 includes a col-
umn 349 1n place of column 249. Column 349 contains a key
reference to an asset type table 356 (FI1G. 17). Asset table 329
turther includes a column 350, which contains a key reference

to a sourcing table 374 (FIG. 18). Finally, asset table 329
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includes a column 352, which contains information relating
to the mvoice associated with sourcing the asset 205 repre-
sented by that particular row. The invoice may be stored
inside database 33 as a binary large object, known as a “blob,”
which 1s a collection of binary data stored as a single entity
inside database 35. Alternatively, column 352 may contain a
reference to the mvoice, which may be 1n the form of a file
system path description or a link to a digital version of the
invoice which 1s stored on the local or remote file system.
Alternatively, column 352 may contain a simple text based
entry retlecting the invoice number which may be used to look
up the 1nvoice 1n a separate system.

[0068] With respect to the storage or reference to invoices
in asset table 229, inasmuch as multiple assets 205 may be
sourced from the same entity and be reflected on the same
invoice, the entries found 1n column 352 may be repeated as
necessary for one or more rows to reflect the sourcing. For
example, asset 205 represented by the row containing “2” 1n
column 241 provides a link to the underlying invoice reflect-
ing the sourcing of that asset, represented as “[link B]”. Asset
205 represented by the row containing “3” 1n column 241 also
contains “[link B]” 1n column 242. Thus, one will readily
recognize that these two assets were billed on the same
1nvoice.

[0069] As shown in FIG. 17, asset type table 356 includes
eight columns and generally defines an asset type with each
row. Asset type table 356 includes a column 358, which
contains a unique 1dentifier or key for that row. Asset type
table 356 includes a column 360, which contains a name for
that particular type of asset 205. Names may be a character
based free-form entry or short hand for the type of asset.
Examples such as “Small Bin,” “Large Bin,” and “Small
Pallet” are shown for reference. Asset type table 356 includes
a column 362, a column 364, and a column 366, which con-
tains the height, width, and length, respectively, of that par-
ticular asset 205. This information 1s useful for shipping and
packing the asset 205, as well as planning for storage space
and warehousing of the particular asset 205. Asset type table
356 further includes a column 368 which contains informa-
tion relating to the weight of the asset 205 represented by that
row. This information 1s useful for calculating shipping
weight and the costs involved therewith.

[0070] Assettype table 356 further includes a column 370.
Column 370 contains information relating to the engineering
specification used to produce the particular asset 205 repre-
sented by that particular row. The engineering specification
may be stored inside database 35 as a binary large object
(“blob”) as a single entity mside database 35. Alternatively,
column 370 may contain a reference to the engineering speci-
fication, which may be in the form of a file system path
description or a link to a digital version of the invoice which
1s stored on the local or remote file system. For example, asset
205 represented by the row containing “1” m column 370
provides a link to the underlying engineering specification
document, represented as “[link A]”. Alternatively, column
370 may contain the actual binary representation of the engi-
neering specification document, ready to be directly provided
by database 35 as the result of a query or database request. An
exemplary embodiment of an engineering specification 388 1s
shown 1n FIG. 19. Engineering specification 388 includes
drawings, measurements, size information, material informa-
tion, and generally any information necessary for producing,
and manufacturing a particular asset 205 having a desired
asset profile. Engineering specification 388 may be an
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exported software file from using computer-aided design
soltware (CAD) to create the engineering specification. Engi-
neering specification 388 may be used by any competent
manufacturer to build and manufacture an asset 205 having

the desired asset profile reflected 1n engineering specification
388.

[0071] In light of the above, asset type table 356 further
includes a column 372 which contains a reference key to a
row of sourcing table 374. This reference 1s to provide a
default sourcing entity for that particular asset 205 contained
in the particular row. This information may be helptul to a
manager ol assets 205 by providing the typical or default
entity from which the asset 205 1s sourced from. As will be
discussed 1n greater detail below, column 374 may be used to
automatically source the associated asset 205 1n the event that
the underlying asset 205 becomes lost, destroyed, missing or
otherwise retired.

[0072] AsshowninFIG. 18, sourcing table 374 includes six
columns and generally defines a sourcing entity with each
row. A sourcing entity may be a third party, completely sepa-
rate from the overall entity building, or using, or maintaining
gate system 1 or method 201 or any of the processes described
herein. Alternatively, sourcing entity may be a corporate part-
ner or a manufacturing division of a company. Broadly speak-
ing, as used herein, a sourcing entity refers to any entity which
potentially may manufacture, produce, and/or deliver a given
asset 205 when requested. In order to represent a sourcing
entity in database 35, sourcing table 374 includes a column
376 which contains a unique identifier or key for each row.
This key may be referenced by other tables in database 35 to
connect the row of that table with the corresponding row 1n
sourcing table 374. For example, as shown in FIG. 16, column
349 of row 3 specifies the sourcing entity for the asset 205
represented by that row 1s the sourcing entity having the
reference key of “1.”

[0073] Sourcing table 374 further includes a column 378

which contains a sourcing entity’s name or company name; a
column 380 which contains the sourcing entity’s corporate
mailing address; and a column 382 which contains the name
ol a primary contact person at the sourcing entity for use 1n
communicating with the sourcing entity. Sourcing table 374
further includes a column 384 which includes the primary
contact person’s phone number. Finally, sourcing table 374
includes a column 386 which contains information relating to
the website of the sourcing entity or company. While the six
columns of sourcing table 374 are described herein, the
present invention encompasses any subset of these columns
or any expansion or additional columns which may be needed
to help define a sourcing entity.

[0074] With specific reference to FIGS. 16-18, one will
readily recognize that any given asset 203 1s tied to the spe-
cific sourcing entity which originally provided the asset 205.
Further, the sourcing entity’s name, address, contact person,
contact phone number, website, and any other information
tied to sourcing table 374 may be provided to the user upon
request or query of database 35. The invoice reflecting the
sourcing of that asset 205 1s further available for a user to
review the cost mvolved with sourcing another asset 205.
Inasmuch as engineering specifications 388 are also stored 1n
database 35 and keyed to all relevant assets which include that
asset profile, a user can quickly provide engineering specifi-
cation 388 to any sourcing entity that the user selects to source
an addition asset 205. One will readily understand that devel-
oping and designing a particular asset 205 1s a costly endeavor
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and any engineering specification 288 associated therewith 1s
an important document to track and store. While many sourc-
ing entities themselves may keep a copy of engineering speci-
fication 388 of a previously sourced asset 203, over time, the
sourcing entity may lose or misplace the engineering speci-
fication or the sourcing entity may cease operations or close.
Asset holders themselves may also keep a copy of the engi-
neering specification, but the present mnvention encompasses
tying the management of assets 205 with the storage and
linking of the underlying engineering specification. In this
way, asset table 329 (FIG. 16), asset type table 356 (F1G. 17),
and sourcing table 374 are interconnected using reference
keys and provides a user a single point of contact with which
to organize assets 203, including determining their current

location, original sourcing entity, and potential sourcing enti-
ties should an asset 205 need replaced.

[0075] Empowered by the above referenced information, a
user of gate system 1 or method 201 may make strategic
decisions regarding fleet 203 of assets 205 as they move
through supply chain 207. As described above, gate system 1
and method 201 may be used to monitor the total size of fleet
203 and alert a user if one asset 205 1s missing or has ceased
to be sensed by gate system 1. In this event, the user may
quickly and efficiently order a new replacement asset 205 by
using the sourcing information found in asset type table 356
or sourcing table 374. Specifically, the user may selected the
particular engineering specification 388 associated with the
missing asset 2035 to recreate the asset profile and precisely
replace the missing asset 205. The user may also view the
sourcing entity used in the sourcing of the missing asset 205
as well as view the mvoice associated with the missing asset
205 to determine the previous price paid. This information
may be helpful 1n determining where to source a replacement
asset 205 and what the user should expect for a general cost
involved. In this way, the user may easily order or source
another asset 205 having the same asset profile as the lost or
missing asset 205 and replenish tleet 203. In addition to losing,
a particular asset 205, gate system 1 or method 201 may
include a timeirame variable or expiration date associated
with the particular asset 205 1n database 35. A determination
1s made as to whether the timeframe has expired or the expi-
ration date has passed for the associated particular asset 203.
If so, the user may order or source another asset 205 having
the same asset profile as the retiring asset 205. A user may
even implement a procedure to manually inspect one or more
assets 205 1n fleet 203 and determine whether a particular

asset 205 needs replaced by ordering or sourcing a new asset
205.

[0076] All of the above 1ssues relate to assets 205 1n fleet
203 and keeping the size of tleet 203 to at least a minimum
inventory level. As such, the methods discussed previously
with respect to constructing asset requirements schedule 273
tor use with fleet 203 and specitying the amount of assets 205
required at each location 208 for each successive increment of
time 1n asset requirements schedule 273. These elements are
used to construct a model of the distribution of assets 205 in
fleet 203 into the future. If the user determines that an 1nsui-
ficient amount of assets 205 exist 1n fleet 203 for any future
increment of time, the user may then order or source one or
more additional assets 205 by using the sourcing information
found 1n asset type table 356 or sourcing table 374. In this
way, the user can ensure enough assets 205 are available to
meet the needs well mto the future.
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[0077] “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 instructions, 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 1ncorpo-
rate the multiple logics 1nto one physical logic. Similarly,
where a single logic 1s described, 1t may be possible to dis-
tribute that single logic between multiple physical logics.
[0078] Example methods may be better appreciated with
reference to tlow diagrams. While for purposes of simplicity
of explanation, the illustrated 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 into multiple components. Furthermore, additional
and/or alternative methodologies can employ additional, not
illustrated blocks.

[0079] 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.

[0080] While the present invention 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
of the present invention without deviating there from. There-
fore, the present invention should not be limited to any single
embodiment, but rather construed 1n breadth and scope 1n
accordance with the recitation of the appended claims.

1. A method for ensuring asset availability, the method
comprising the steps of:

sourcing a first asset having an asset profile using an engi-
neering specification;

entering the engineering specification nto a database;

determining whether the first asset needs replaced; and

retrieving the engineering specification from the database

and using the engineering specification to source a sec-
ond asset having the asset profile when the determining
step determines the first asset needs replaced.

2. The method of claim 1, further comprising the steps of:
applying an electronic tag to the first asset;

tracking the first asset by sensing the electronic tag with a
plurality of antennas; and

determiming the first asset needs replaced when the plural-
ity of antennas cease sensing the electronic tag.

3. The method of claim 1, further comprising the steps of:
entering a timeframe into the database; and

determining the first asset needs replaced when the time-
frame has expired.
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4. The method of claim 1, further comprising the steps of:

entering an expiration date into the database; and

determining the first asset needs replaced when the expi-
ration date 1s passed.

5. The method of claim 1, further comprising the steps of
manually mnspecting the first asset to determine whether the
first asset needs replaced.

6. The method of claim 1, further comprising the step of
using computer-aided design software to create the engineer-
ing specification.

7. The method of claim 1, further comprising the step of
sourcing the second asset from a third party.

8. The method of claim 1, further comprising the step of
introducing the first asset 1nto a fleet of assets, wherein each
asset 1n the fleet of assets conforms to the asset profile.

9. The method of claim 8, further comprising the steps of:

determining whether the fleet of assets requires an addi-

tional asset:

retrieving the engineering specification from the database

when the determining step determines the fleet of assets
requires an additional asset; and

using the engineering specification to source the additional

asset.

10. The method of claim 1, further comprising the step(s)
of:

receiving an nvoice reflecting the sourcing of one of the

first asset and the second asset;

entering the mvoice mto the database; and

associating the invoice with the one of the first asset and the

second asset 1n the database.

11. A method for predicting asset availability, the method
comprising the steps of:

sourcing a plurality of assets, wherein each asset in the

plurality of assets conforms to an asset profile, and
wherein the asset profile 1s defined by an engineering
specification;

storing the engineering specification 1n a database; and

associating the engineering specification with the plurality

ol assets 1n the database.

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

sensing when an asset 1n a plurality of assets arrives at one

of a plurality of locations;

updating the database with an incoming time associated

with the asset and the location;

sensing when the asset leaves the location; and

updating the database with an outgoing time associated

with the asset and location.

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

calculating a dwell time for the asset at the location by

comparing the incoming time and the outgoing time; and
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updating the database with the dwell time associated with
the asset and the location.

14. The method of claim 13, further comprising the step of
repeating the sensing and calculating steps to determine and
associate a dwell time for every asset 1n the plurality of assets
with respect to every location 1n the plurality of locations.

15. The method of claim 14, further comprising the step of
using the incoming times to determine a current location for
every asset 1n the plurality of assets.

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

constructing an asset requirements schedule for use with
the plurality of assets; and

speciiving in the asset requirements schedule an amount of
assets 1n the plurality of assets required at each location
in the plurality of locations for each successive incre-
ment of time 1n a plurality of increments of time.

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

constructing an asset path schedule for use with the plural-
ity of assets; and

specilying in the asset path schedule a series of locations in
the plurality of locations for each asset 1n the plurality of
assets; and

reflecting a desired physical movement of the associated
asset between locations in the plurality of locations 1n
the series.

18. The method of claim 17, further including the step of
comparing the dwell times for each location 1n the plurality of
locations, the current location for each asset in the plurality of
assets, and the asset path schedule to construct a model
depicting a predicted location of each asset in the plurality of
assets for each increment of time in the asset requirements
schedule.

19. The method of claim 18, further including the steps of:

comparing the model with the assets requirements sched-
ule; and

determiming whether the modeled distribution of each asset
in the plurality of assets at each location 1n the plurality
of locations 1s less than the amount specified 1n the asset
requirements schedule for each increment of time 1n the
plurality of increments of time.

20. The method of claim 19, further including the step of
sourcing additional assets by providing the engineering
specification to a sourcing entity if the modeled distribution
of each asset 1n the plurality of assets at each location 1n the
plurality of locations 1s less than the amount specified 1n the
asset requirements schedule for any one increment of time 1n
the plurality of increments of time.
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