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METHOD AND APPARATUS FOR INTERMITTENT LOCATION REPORTING

TECHNICAL FIELD

[0001] This disclosure relates generally to a location

detection device and more specifically to a method and

apparatus for intermittent location reporting.



BACKGROUND

[0002] Processing facilities are often managed using

process control systems. Example processing facilities

include manufacturing plants, chemical plants, crude oil

refineries, ore processing plants, and coal or other types

of mines. A company or other business entity may have

several, geographically separated processing facilities

between which assets are moved.

[0003] Asset tracking systems may be used to track the

locations of assets within a processing facility. These

systems are routinely used as part of process control

systems or security systems, allowing the systems to

identify when assets enter predefined areas or when assets

are moved to or from their designated locations .



SUMMARY

[0004] This disclosure provides a method and apparatus

for intermittent location reporting.

[0005] In a first embodiment, a method includes reading

a current geographical location of a location detecting

device (LDD) and determining whether communication with a

location monitoring application (LMA) is possible. The

method also includes, if communication with the LMA is not

possible, storing the current geographical location. The

method further includes, if communication with the LMA is

possible, sending any stored geographical locations and the

current geographical location to the LMA.

[0006] In a second embodiment, an apparatus includes a

global positioning system (GPS) receiver, a transceiver,

and a controller. The transceiver comprises comprising a

WiFi or WiMAX transceiver. The controller is adapted to

read a current geographical location of the apparatus and

determine whether communication with a location monitoring

application (LMA) is possible. The controller is also

adapted to store the current geographical location, if

communication with the LMA is not possible. The controller

is further adapted to send any stored geographical

locations and the current geographical location to the LMA,

if communication with the LMA is possible.

[0007] In a third embodiment, a system includes a a

location monitoring application (LMA) , a network, and a

location detecting device (LDD) . The LDD includes a global

positioning system (GPS) receiver, a transceiver that

comprises a WiFi or WiMAX transceiver, and a controller.

The controller is adapted to read a current geographical

location of the LDD and determine whether communication

with the location monitoring application (LMA) is possible.



The controller is also adapted to store the current

geographical location, if communication with the LMA is not

possible. The controller is further adapted to send any

stored geographical locations and the current geographical

location to the LMA, if communication with the LMA is

possible .

[0008] Other technical features may be readily apparent

to one skilled in the art from the following figures,

descriptions, and claims.



BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of this

disclosure, reference is now made to the following

description, taken in conjunction with the accompanying

drawings, in which:

[0010] FIGURE 1 presents a schematic overhead view of a

system of processing facilities and a location detecting

device according to this disclosure;

[0011] FIGURE 2 presents a block diagram of a location

detecting device according to this disclosure;

[0012] FIGURE 3 presents a block diagram of a location

monitoring system according to this disclosure; and

[0013] FIGURE 4 presents a flow chart of a process for

location detection according to this disclosure.



DETAILED DESCRIPTION

[0014] FIGURES 1 through 4 , discussed below, and the

various embodiments used to describe the principles of the

present invention in this patent document are by way of

illustration only and should not be construed in any way to

limit the scope of the invention. Those skilled in the art

will understand that the principles of the invention may be

implemented in any type of suitably arranged device or

system.

[0015] FIGURE 1 presents a schematic overhead view of a

system 100 of processing facilities and a location

detecting device (LDD) 102 according to this disclosure.

The LDD 102 is attached to an asset, which is located in a

processing facility 104. The processing facility 104 is

coupled to a switchyard 106 and a processing facility 108

by a system of train tracks 110.

[0016] The processing facilities 104 and 108 are

equipped with wireless networks having coverage areas 112

and 114, respectively. The wireless networks 112 and 114

are communicatively coupled to a location monitoring

application (LMA) (not shown in FIGURE 1 ) . In one

embodiment, the LDD 102 communicates wirelessly with the

wireless networks 112 and 114 using the IEEE 802.11

standard (referred to as a "WiFi standard") . In other

embodiments, the LDD 102 communicates wirelessly with the

wireless networks 112 and 114 using the IEEE 802.16

standard (referred to as a "WiMAX standard") .

[0017] The LDD 102 is equipped with a global positioning

system (GPS) receiver that is used to read a geographical

location of the LDD 102. When the LDD 102 is located in

the processing facility 104, in the coverage area 112, it

is able to report its geographical location to the LMA at



predetermined intervals as the asset is moved around the

processing facility 104. When the LDD 102 is moved outside

the coverage area 112, though, it determines that is no

longer able to communicate with, and report its

geographical location to, the LMA.

[0018] However, the LDD 102 continues to read and store

its geographical location, as read from its GPS receiver,

as it is moved along the train track 110. Along with each

geographical location, the LDD 102 stores a timestamp

associated with the location. When the LDD 102 reaches the

processing facility 108 and enters the coverage area 114,

it determines that communication with the wireless node 114

is possible. The LDD 102 then determines that the wireless

node 114 is coupled to the LMA and that the LDD 102 is

again able to communicate with the LMA. Upon making this

determination, the LDD 102 reports its current geographical

location to the LMA, as well as the stored geographical

locations and timestamps that it accumulated since it left

the coverage area 112.

[0019] In this way, the LMA is able to determine what

route was taken in bringing the asset to which the LDD 102

is attached from the processing facility 104 to the

processing facility 108. For example, if the arrival of

the LDD 102 in the processing facility 108 is later than

expected, the LMA may determine that the asset was taken to

the switchyard 106 for a period of time before being

brought to the processing facility 108.

[0020] As the LDD 102 passes through a coverage area

116, it determines that communication with the wireless

node 116 is possible. However, the LDD 102 then determines

that that wireless node 116 is not coupled to the LMA and

does not attempt to report its current and stored

geographical locations and timestamps to the LMA.



[0021] Whether moving within one of the processing

facilities 104 and 108 or along the train tracks 110, the

LDD 102 may report or store its geographical location

according to any of several possible rules. Reporting or

storing may be done at predefined time intervals or when

the location has moved a predefined distance. The LDD 102

may store a database of geographical regions and report or

store its location when it determines that it has moved

from one region to another. The LDD 102 may use one rule

when able to communicate its location to the LMA and

another rule when unable to communicate its location to the

LMA. The LDD 102 may use a rule selected by the LMA or

sent to the LDD 102 by the LMA.

[0022] While only two processing facilities with

associated wireless nodes are shown in FIGURE 1 , it will be

understood that in other embodiments any number of wireless

nodes at associated processing facilities may be coupled to

the LMA. While the processing facilities 104 and 108 are

shown with only a single wireless node and associated

coverage area each, it will be understood that, in other

embodiments, a processing facility may include a plurality

of wireless networks with associated coverage areas. In

such processing facilities, the LDD 102 may report or store

its location when it determines that it has moved from one

coverage area to another.

[0023] FIGURE 2 presents a block diagram of the location

detecting device (LDD) 102 according to this disclosure.

The LDD 102 includes a global positioning system (GPS)

receiver 202, which is coupled to a GPS antenna 204. The

LDD 202 also includes a transceiver 206 coupled to an

antenna 208. In some embodiments, the transceiver 206 is a

WiFi transceiver; in other embodiments, the transceiver 206

is a WiMAX transceiver.



[0024] A controller 212 is coupled to the GPS receiver

202 and the transceiver 206. Based upon information

received from the GPS receiver 202, the controller 112

determines a current geographical location of the LDD 102.

At substantially the same time, the controller may also

read from a clock 220 a timestamp that is associated with

the geographical location just received from the GPS

receiver 202 .

[0025] The controller 212 is also coupled to the

transceiver 206 and able to communicate wirelessly via the

transceiver 206 to a nearby WiFi or WiMAX node. If the

wireless node is coupled to a location monitoring

application (LMA) (not shown in FIGURE 2 ) , the controller

212 is further able to communicate with the LMA via the

transceiver 206 and the wireless node.

[0026] When the controller 212 is able to communicate

with an LMA via the transceiver 206, the controller 212

sends the current geographical location and associated

timestamp to the LMA via the transceiver 206. As described

with reference to FIGURE 1 , the controller 212 may send

this information to the LMA according to predefined rules.

[0027] In some embodiments, the controller 212 stores

the current geographical location and associated timestamp

in a memory 218 even while the controller 212 is able to

communicate with the LMA. According to rule, at predefined

intervals of time, the controller 212 sends any locations

and timestamps stored during the interval to the LMA via

the transceiver 206.

[0028] When the controller 212 is not able to

communicate with an LMA via the transceiver 206, it stores

geographical locations received from the GPS receiver 202

and associated timestamps read from the clock 220 in the

memory 218, for deferred sending to the LMA. When the



controller 212 is again able to communicate with the LMA

via the transceiver 206, the controller 212 sends any

stored locations and timestamps to the LMA via the

transceiver 206.

[0029] In some embodiments, the LDD 102 includes a

location detector 214, coupled to the GPS receiver 202 and

the controller 212. The controller 212 uses the location

detector 214 to calculate the geographical location of the

LDD 102 from location data collected by the GPS receiver

202. The controller 212 sends the geographical location

calculated by the location detector 214 to the LMA via the

transceiver 206.

[0030] A power supply 216 provides electrical power as

needed to the other elements of the LDD 102 via electrical

connections that are not shown in FIGURE 2 . It will be

understood that certain components shown as distinct

entities in FIGURE 2 may be combined into integrated

components. As a particular example, the memory 218 and

the controller 212 could be constructed as a single

processing element.

[0031] In other embodiments another technique may be

employed for determining the current geographical position

of the LDD 102, such as triangulation from wireless signals

received by the transceiver 206 from three or more

different wireless nodes or beacons.

[0032] FIGURE 3 presents a block diagram of a location

monitoring system 300 according to this disclosure.

Location detection device (LDD) 302 and LDD 304 are in

wireless communication with a transceiver 306. The

transceiver 306 may be a WiFi transceiver or a WiMAX

transceiver. LDD 316 and LDD 318 are in wireless

communication with a transceiver 314, which may also be a

WiFi transceiver or a WiMAX transceiver.



[0033] A network 308 communicatively couples the

transceiver 306 and the transceiver 314 to a location

monitoring application (LMA) 312. The network 308 may be a

wireless network or a wireline network. Regardless of the

type of network 308, both the transceiver 306, the

transceiver 314, and the LMA 312 may couple to the network

308 either by wire or wirelessly. The LDDs 302 and 304

send location data to the LMA 312 via the transceiver 306

and the network 308. The LDDs 316 and 318 send location

data to the LMA 312 via the transceiver 314 and the network

308.

[0034] In embodiments where the LDD 302 includes a

location detector 214 (as shown in FIGURE 2), the LDD 302

sends its geographic location to the LMA 312. In

embodiments where the LDD 304 does not include a location

detector 214, the system 300 includes a location detector

310 that is coupled to the network 308 and the LMA 312.

The location detector 310 receives location data sent by

the LDD 304 and calculates one or more geographical

locations of the LDD 304. The location detector 310 sends

the calculated geographical location (s) of the LDD 304 to

the LMA 312.

[0035] In this way, the LMA 312 receives information

about the geographical locations of the LDDs 302 and 304.

The LMA 312 further receives information identifying the

LDDs 302 and 304. The LMA 312 may archive the location and

identification information, along with associated

timestamps, to permit later queries such as where LDDs have

been while not able to communicate with the LMA 312, where

LDDs are located: in which processing facility, at what

times and for how long. In other embodiments, a process

control system (not shown in FIGURE 3 ) receives asset

geographic location information from the LMA 312 and



activates alarms or performs other process control

functions in response to the asset entering predefined

areas of the processing facility, or being taken outside of

predefined geographical regions while not in communication

with the LMA 312.

[0036] While the location detector 310 and the LMA 312

are shown as separate components of the system 300, it will

be understood that in other embodiments they may be

integrated into a single component. In yet other

embodiments, one or both of the transceivers 306 and 314,

the location detector 310 and the LMA 312 may be integrated

into a single component. In still other embodiments, the

location detector 310 may be coupled to the LMA 312 via the

network 308. While only two transceivers are shown in

FIGURE 3 , it will be understood that any number of

transceivers may link LDDs to the LMA 312.

[0037] FIGURE 4 presents a flow chart of a process 400

for location detection according to this disclosure. A

location detection device (LDD) reads a current

geographical location in step 402. In step 404, the LDD

determines whether a rule determining how often it reports

its location to a location monitoring application (LMA) had

been triggered, for example, whether the LDD' s current

location has changed. If not, the LDD returns to step 402

to take another location reading.

[0038] If a location change or other rule trigger is

found in step 404, then the LDD determines in step 406

whether communication with the LMA is possible. If not,

the LDD stores its current location and any associated

timestamp and returns to step 402.

[0039] If communication with the LMA is possible, then

in step 410, the LDD determines whether any locations and

timestamps are stored for deferred sending to the LMA. If



not, then the LDD sends the current location and any

timestamp to the LMA. If locations and/or timestamps are

stored for deferred sending, then in step 412 the LDD sends

the stored locations and timestamps to the LMA and, in step

414, sends the current location and any timestamp to the

LMA.

[0040] It may be advantageous to set forth definitions

of certain words and phrases used throughout this patent

document. The term "couple" and its derivatives refer to

any direct or indirect communication between two or more

elements, whether or not those elements are in physical

contact with one another. The terms "over," "above," and

the like denote relative positions of two or more elements

in a particular orientation and do not require direct

contact between the elements. The terms "include" and

"comprise, " as well as derivatives thereof, mean inclusion

without limitation. The term "or" is inclusive, meaning

and/or.

[0041] The phrases "associated with" and "associated

therewith," as well as derivatives thereof, may mean to

include, be included within, interconnect with, contain, be

contained within, connect to or with, couple to or with, be

communicable with, cooperate with, interleave, juxtapose,

be proximate to, be bound to or with, have, have a property

of, or the like. The term "controller" means any device,

system, or part thereof that controls at least one

operation. A controller may be implemented in hardware,

firmware, software, or some combination of at least two of

the same. The functionality associated with any particular

controller may be centralized or distributed, whether

locally or remotely.

[0042] While this disclosure has described certain

embodiments and generally associated methods, alterations



and permutations of these embodiments and methods will be

apparent to those skilled in the art. Accordingly, the

above description of example embodiments does not define or

constrain this disclosure. Other changes, substitutions,

and alterations are also possible without departing from

the spirit and scope of this disclosure, as defined by the

following claims.



WHAT IS CLAIMED IS:

1 . A method, comprising:

reading (402) a current geographical location of a

location detecting device (LDD) (102);

determining (406) whether communication with a

location monitoring application (LMA) (312) is possible;

if communication with the LMA is not possible, storing

(408) the current geographical location;

if communication with the LMA is possible, sending

(412-414) any stored geographical locations and the current

geographical location to the LMA.

2 . The method of Claims 1 , wherein the step of

reading a current geographical location is repeated until

the current geographical location has changed from a

previous geographical location and the remaining steps in

the method are not performed until a change in the current

geographical location is detected.

3 . The method of Claim 1 , wherein determining

whether communication with a LMA is possible includes

determining whether communication with a wireless node

(306, 314) is possible, wherein the wireless node is one of

a WiFi node and a WiMAX node.

4 . The method of Claim 1 , wherein:

storing the current geographical location includes

storing an associated timestamp; and

sending any stored geographical locations includes

sending any stored associated timestamps .

5 . The method of Claim 4 , wherein the step of



reading a current geographical location is repeated until a

predefined condition based on location or timestamp is met

and the remaining steps in the method are not performed

until the predefined condition is met.

6 . An apparatus, comprising:

a GPS receiver (202) ;

a transceiver (206) comprising one of a WiFi

transceiver and a WiMAX transceiver; and

a controller (212) adapted to:

read a current geographical location of the

apparatus;

determine whether communication with a location

monitoring application (LMA) (312) is possible;

if communication with the LMA is not possible,

store the current geographical location;

if communication with the LMA is possible, send

any stored geographical locations and the current

geographical location to the LMA.

7 . The apparatus of Claim 6 , wherein the controller

is adapted to:

repeat reading the current geographical location is

repeated until the current geographical location has

changed from a previous geographical location and not

perform the other functions until a change in the current

geographical location is detected.

8 . The method of Claim 6 , wherein the controller is

adapted to:

repeat reading the current geographical location until

a predefined condition based on location or timestamp is

met and not perform the other function until the predefined



condition i s met .

9. A system, comprising :
a location monitoring application (LMA) (312); and

a location detecting device (LDD) (102) comprising:

a GPS receiver (202) ;

a transceiver (206) comprising one of a WiFi

transceiver and a WiMAX transceiver; and

a controller (212) adapted to:

read a current geographical location of the

LDD;

determine whether communication with the LMA

is possible;

if communication with the LMA is not

possible, store the current geographical location;

if communication with the LMA is possible,

send any stored geographical locations and the current

geographical location to the LMA.

10. The system of Claim 9 , wherein the LDD further

comprises a memory (218) and the controller is adapted to:

store the current geographical location and an

associated timestamp in the memory; and

send the any stored associated timestamps along with

the stored geographical locations to the LMA.
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