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(57) ABSTRACT 

System and method for collecting object identification data 
from a plurality of objects that interact with a vehicle during 
operation of the vehicle, where the vehicle interacts with 
specific objects at specific geographical positions. An identi 
fication sensor is coupled to a geographical position sensor, 
and whenever an object is identified a record is generated, the 
record including the identification of the object, the position 
of the vehicle when the interaction between the object and the 
vehicle occurs, and the time of the interaction. Exemplary 
objects include passengers, containers, and documents. 
Exemplary interactions include loading/unloading an object 
from the vehicle, boarding a passenger, unloading a passen 
ger, transferring a bulk material from the vehicle into a spe 
cific container, and/or transferring a bulk material from a 
specific container to the vehicle. The record may also include 
additional data about a parameter of the object (Such as the 
objects weight, Volume, or temperature). 
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METHOD AND APPARATUS TO COLLECT 
OBJECT IDENTIFICATION DATA DURING 
OPERATION OF A VEHICLE AND ANALYSIS 

OF SUCH DATA 

RELATED APPLICATIONS 

0001. This application is a continuation-in-part of prior 
co-pending application Ser. No. 12/724.232, filed on Mar. 15, 
2010, which itself is a continuation-in-part of prior co-pend 
ing application Ser. No. 1 1/675,502, filed on Feb. 15, 2007 
and issued as U.S. Pat. No. 7,680,595 on Mar. 16, 2010, the 
benefit of the filing dates of which are hereby claimed under 
35 U.S.C. S 120. Prior co-pending application Ser. No. 
1 1/675,502 itself is a continuation-in-part of prior co-pending 
application Ser. No. 1 1/425.222, filed on Jun. 20, 2006, and 
issued as U.S. Pat. No. 7,564,375 on Jul. 21, 2009, the benefit 
of the filing date of which is hereby claimed under 35 U.S.C. 
S120. 

BACKGROUND 

0002. As the cost of sensors, communications systems and 
navigational systems has dropped, operators of commercial 
and fleet vehicles now have the ability to collect a tremendous 
amount of data about the vehicles that they operate, including 
geographical position data collected during the operation of 
the vehicle. 
0003 Vehicle fleet operators often operate vehicles along 
predefined and generally invariant routes. For example, buses 
frequently operate on predefined routes, according to a pre 
defined time schedule (for example, along a route that is 
geographically, as well as temporally defined). Migrating 
route data from one software platform to another software 
platform can be a tedious task. 
0004. It would be desirable to provide such fleet operators 
with additional tools for moving data between different soft 
ware platforms, and for collecting and analyzing data (Such as 
Global Positioning System (GPS) data, as well as other route 
related data) collected from vehicles traversing a predefined 
rOute. 

SUMMARY 

0005 One concept disclosed herein is the collection of 
object identification data during the operation of a vehicle, 
where the vehicle interacts with the object at a definable 
geographical position. An identification sensor is coupled to a 
geographical position sensor, and wheneveran object is iden 
tified a record is generated, the record including the identifi 
cation of the object, the position of the vehicle when the 
interaction between the object and the vehicle occurs, and the 
time of the interaction. Exemplary (but not limiting) objects 
that are identified include passengers, containers (such as 
pallets, packages, boxes, envelopes), and documents. Many 
different types of interactions are possible, including, but not 
limited to, loading an object (Such as a parcel, document, or 
container) into the vehicle, unloading an object (such as a 
parcel, document, or container) from the vehicle, boarding a 
passenger (the object) onto the vehicle, unloading a passenger 
(once again, the passenger being the object) from the vehicle, 
transferring a bulk material (such as a solid, liquid or com 
pressed gas) from the vehicle into a specific container (the 
container being the object), and/or transferring a bulk mate 
rial (such as a Solid, liquid or compressed gas) from a specific 
container (the container being the object) to the vehicle. The 
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record may also include additional data about a parameter of 
the object (for example, in some embodiments, it will be 
useful to include the object's weight in the record, or the 
weight/volume of a material being transferred to or from the 
vehicle to a specific container). Such a data record is referred 
to herein and in the claims that follow as object identification 
(ID) and location data, and/or objectID encoded position data 
(encoded in the sense that the object data is combined with the 
position data). In some embodiments, the objectID and loca 
tion data is stored at the vehicle for transfer to a remote 
computing device at a later time, and in other embodiments, 
the object ID and location data is wirelessly transmitted to a 
remote computing device during operation of the vehicle. The 
term “object identification data' is intended to refer to data 
that identifies an object with which a vehicle interacts. For 
example, for a passenger, object identification data can 
include the passenger's name, or a passenger number (or an 
alphanumeric code or other type of code) that uniquely iden 
tifies an individual. For other objects, the object identification 
data is generally a numeric or alphanumeric code that 
uniquely identifies the object. 
0006 Broadly speaking, position data from the vehicle is 
collected as the vehicle travels to the plurality of different 
locations, the position data identifying a specific geographi 
cal location of the vehicle at a specific point in time (thus, the 
vehicle position data is time indexed). Time indexed object 
identification data is collected as the vehicle interacts with 
objects at various locations visited by the vehicle. In some 
embodiments, the vehicle traverses a generally invariant 
route (such as a bus route), while in other embodiments the 
vehicle traverses a variable route (such as a parcel delivery 
vehicle). In an exemplary embodiment, the time indexing 
function is implemented by the geographical position sensing 
system. Periodically, the geographical position sensing sys 
tem generates a record that documents the current time and 
current geographical position of the vehicle. Whenever the 
identification sensor identifies an object, the identification 
data is sent to the geographical position sensing system, 
which either appends the identification data to the most cur 
rent record, or generates a new record that documents the 
identity of the object, the current time and the current geo 
graphical position, thereby generating the objectID and loca 
tion data. It should thus be recognized that the set of location 
data collected by the geographical position sensing system 
during operation of the vehicle will also include object iden 
tification data at those points in time at which the vehicle 
interacts with an object that has been tagged in Some way with 
a unique identifier that can be detected by the object identi 
fication sensor. Exemplary tags or tokens include optical 
codes (such as bar codes and other optically recognizable 
codes), radio frequency identification (RFID) tags, and mag 
netic tags/magnetic strips. It should be understood that the set 
of location data collected by the geographical position sens 
ing system during operation of the vehicle (which at Some 
time points includes only location data, and at other time 
points includes location data and object identification data) is 
collectively referred to herein as the object ID and location 
data. Such object ID and location data are conveyed to a 
remote computing device for storage/processing, either in 
real-time (i.e., while the vehicle is being operated, such that 
the vehicle requires a transmitter to convey the data to the 
remote computing device) or at Some point after the vehicle 
has traversed a route and collected the different types of data 
(the position data and the object identification data). The term 
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real-time is not intended to imply the data is transmitted 
instantaneously, rather the data is collected over a relatively 
short period of time (over a period of seconds or minutes), and 
transmitted to the remote computing device on a ongoing 
basis, as opposed to storing the data at the vehicle for an 
extended period of time (hour or days), and transmitting an 
extended data set to the remote computing device after the 
data set has been collected. Transmitting the object ID and 
location data at a later time, rather than in real time, is encom 
passed by the concepts disclosed herein, although real-time 
data transmission is likely to be popular with users. Note that 
transferring the object ID and location data at a later time can 
be achieved without requiring the vehicle to include a wire 
less transmitter (i.e., the object ID and location data can be 
transferred via a hardwire connection to either the remote 
computing device or an intermediate data collection device 
that is coupled to the vehicle to extract the object ID and 
location data, which is then conveyed to remote computing 
device). 
0007. With respect to the remote computing device, in a 
preferred but not limiting embodiment, the time indexed 
object ID and location data are available in a networked 
computing environment. In at least one embodiment, the 
object ID and location data are stored by a company offering 
data management services to its clients, and clients can access 
the object ID and location data for each of their vehicles. 
0008. The object ID and location data will have a number 
ofuses. In the context of objects being passengers, the object 
ID and location data can be used by school bus operators to 
provide parents with data about when and where their chil 
dren entered and exited a school bus. The object ID and 
location data can also be used to alert drivers when students 
attempt to get off the bus at some location other than their 
normal stop. The object ID and location data can be used to 
provide proof of delivery (or pickup) of parcels, documents, 
and other objects. Historical object ID and location data for 
generally invariant routes (such as refuse collection routes 
and school bus routes) can be used to train new drivers, where 
historical object ID and location data is loaded onto the 
vehicle before the route is traversed, and that data is used to 
alert the driver of what objects (such as refuse containers or 
students) are associated with specific geographical locations 
in the route. 

0009. In addition to being implemented as a method, the 
concepts disclosed herein can also be implemented as a non 
transitory memory medium storing machine instructions that 
when executed by a processor implement the method, and by 
a system for implementing the method. In such a system, the 
basic elements include a vehicle that is to be operated by a 
vehicle operator, a position data collection unit (such as a 
GPS tracking device), an object identification sensor (Such as 
a token reader), a data link (which can be integrated into the 
GPS unit), and a remote computing device. In general, the 
remote computing device can be implemented by a comput 
ing system employed by an entity operating a fleet of vehicles. 
Entities that operate vehicle fleets can thus use Such comput 
ing systems to track and process data relating to their vehicle 
fleet. It should be recognized that these basic elements can be 
combined in many different configurations to achieve the 
exemplary method discussed above. Thus, the details pro 
vided herein are intended to be exemplary, and not limiting on 
the scope of the concepts disclosed herein. 
0010) Identification of objects can be accomplished by a 
using reader to scana token attached to the object. Exemplary 
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tokens include optical codes (such as bar codes), radio fre 
quency identification tags (RFID), and magnetic strips. Read 
ers can be handheld devices, or when appropriate can be 
attached to the vehicle. For example, RFID tags readers could 
be attached to the vehicle proximate a door used to load or 
unload the vehicle, to automatically interrogate each RFID 
tagged item loaded onto or unloaded from the vehicle. Gen 
erally it will be preferable to record both loading and unload 
ing of an object, although the concepts disclosed herein 
encompass embodiments where data relating to only loading 
or unloading is collected. Where the object is a person (i.e., a 
passenger), the person will be issued a token to be carried with 
them as they enter (or exit) the vehicle. In some cases, it 
maybe desirable to identify a person that interacts with the 
vehicle even if the person is not a passenger (or is not entering 
or exiting the vehicle). Such a person might be tasked with 
delivering something to the vehicle or servicing the vehicle. 
0011. With respect to identifying passengers, a reader can 
be used to read a token (such as a ticket or rider pass) when a 
person enters or exits a vehicle. Generally it will be preferable 
to record both entry and exit, although the concepts disclosed 
herein encompass embodiments where data relating to only 
entry or exit is determined. In an exemplary but not limiting 
embodiment, a magnetic card reader is used to scan passenger 
cards as they enter or exit a vehicle. A particularly useful 
application of this type of objectID and position data tracking 
is to enable school bus operators to collect ridership data 
about students, tracking where and when students enter and 
exit a school bus. Such historical data can be used for training 
purposes whenever a driver is assigned a new route, as the 
historical data can be used to teach the driver which children 
get on and off at a particular stop. Once Such historical data 
has been collected, if desired, the data can be used to prevent 
children from getting offat an incorrect stop (the token reader 
will automatically check the historical data, and if that child 
attempts to get offat a stop that is not part of the historical data 
for that child, an alert can be issued to the driver). 
0012 While the above noted method is preferably imple 
mented by a processor (Such as computing device implement 
ing machine instructions to implement the specific functions 
noted above), note that such a method can also be imple 
mented using a custom circuit (such as an application specific 
integrated circuit). 
0013. In addition to object identification data (i.e., data 
that uniquely identifies the object), many different types of 
object data can be collected. The following types of additional 
object data are intended to be exemplary, rather than limiting. 
Time indexing can be achieved by including a time stamp 
with the object data as the data is collected by the object 
identification sensor, or the time stamp can be provided by the 
position sensing system, generally as discussed above. 
0014. A first type of additional object data that can be 
collected during operation of the vehicle is a weight of the 
object. An exemplary embodiment of a vehicle collecting 
object ID and location data that includes weight is a refuse 
truck. In this embodiment, each refuse container serviced by 
the vehicle is tagged with a token that is detected by the 
identification sensor as the contents of the refuse container is 
loaded into the vehicle. In an exemplary but not limiting 
embodiment, the loading arms include an identification sen 
Sor that reads a token labeling each container as the containers 
are manipulated by the loading arms. The loading arms are 
also equipped with weight sensors, that determines the weight 
of the refuse emptied from the container. Thus, the object ID 
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and location data in this embodiment can be used to identify 
when a container was emptied, where the container was 
located when it was emptied, and how much refuse was 
removed. That data is collected automatically, and can be 
used to provide proof of service, and the weight function 
maybe used for billing purposes if the client is to be billed by 
weight. Recycling containers can be tracked and weighed in a 
similar manner. Historical data about containers and position 
can be used for training purposes whenever a new driver is 
assigned to an existing route, as the historical data can be used 
to teach the new driver what containers are usually serviced at 
a particular location. 
0015. A second type of additional object data that can be 
collected during operation of the vehicle is Volume. An exem 
plary embodiment of a vehicle collecting object ID and loca 
tion data that includes Volume is a liquid fuel or compressed 
gas delivery truck. In this embodiment, each fuel or gas con 
tainer serviced by the vehicle is tagged with a token that is 
detected by the identification sensor as the contents of the 
truck is offloaded into the container. In an exemplary but not 
limiting embodiment, the connector used to fluidly couple the 
vehicle to the container includes an identification sensor that 
reads a token labeling each container. The identification sen 
sor is coupled to a flow sensor or tank level in the vehicle 
which keeps track of how much product is delivered. That 
Volume data, as well as the container identification data, is 
sent to the vehicle's geographical position sensing system as 
the container is filled. Thus, the objectID and location data in 
this embodiment can be used to identify when a container was 
filled, where the container was located when it was filled, and 
how much volume of product was delivered by the vehicle. 
That data is collected automatically, and can be used to pro 
vide proof of service, and the volume function may be used 
for billing purposes if the client is to be billed by volume. It 
should be noted that such liquid or compressed gas deliveries 
can also be tracked by weight. Related embodiments utilize 
data input devices to enable vehicle operators to manually 
enter container identifications and product weights/volumes 
into a processor or computing device that combines the 
weight/volume data and container ID data with the vehicle 
position data to generate the object ID and location data. 
0016. A third type of additional object data that can be 
collected during operation of the vehicle is object tempera 
ture. An exemplary embodiment of a vehicle collecting object 
ID and location data that includes temperature is a produce 
delivery truck. In an exemplary but not limiting embodiment, 
the temperature of each produce container delivered by the 
vehicle is measured as the container is loaded or unloaded 
from the vehicle. That temperature data, as well as the con 
tainer identification data, is sent to the vehicle's geographical 
position sensing system as the container is loaded or 
unloaded. Thus, the object ID and location data in this 
embodiment can be used to identify when a container was 
loaded and/or unloaded, where the container/vehicle was 
located when the container was loaded and/or unloaded, and 
the temperature of the container. That data is collected, and 
can be used to provide proof of service, and the temperature 
function may be used for quality assurance purposes if the 
client asserts that poor product quality was caused by 
improper temperature conditions in transit. Related embodi 
ments simply measure the temperature of the cargo area of the 
vehicle, rather than measuring the temperature of each con 
tainer. 
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0017. This Summary has been provided to introduce a few 
concepts in a simplified form that are further described in 
detail below in the Description. However, this Summary is not 
intended to identify key or essential features of the claimed 
Subject matter, nor is it intended to be used as an aid in 
determining the scope of the claimed subject matter. 

DRAWINGS 

0018 Various aspects and attendant advantages of one or 
more exemplary embodiments and modifications thereto will 
become more readily appreciated as the same becomes better 
understood by reference to the following detailed description, 
when taken in conjunction with the accompanying drawings, 
wherein: 
0019 FIG. 1 is a high level logic diagram showing exem 
plary overall method steps implemented in accord with the 
concepts disclosed herein to collect time indexed object ID 
encoded position data; 
0020 FIG. 2 is an exemplary functional block diagram 
showing the basic functional components used to implement 
the method steps of FIG. 1; 
0021 FIG. 3 is a flow chart showing method steps imple 
mented in an exemplary embodiment in which time indexed 
object ID encoded position data is analyzed to determine at 
least one parameter of an interaction between a uniquely 
labeled object and a vehicle: 
0022 FIG. 4 is a functional block diagram of an exem 
plary computing device that can be employed to implement 
some of the method steps disclosed herein; 
0023 FIG. 5 is a flow chart showing method steps imple 
mented in an exemplary embodiment in which time indexed 
objectID encoded position data is used to help an operator of 
a vehicle manage interactions between the vehicle and objects 
at specified locations; 
0024 FIG. 6 is an exemplary functional block diagram 
showing the basic functional components used to implement 
the method steps of FIG. 5: 
0025 FIG. 7 schematically illustrates a school bus modi 
fied to implement the concepts disclosed herein, to collect and 
use object ID encoded position data; 
0026 FIG. 8 schematically illustrates a delivery truck 
modified to implement the concepts disclosed herein, to col 
lect and use object ID encoded position data; 
0027 FIG.9 schematically illustrates a refuse truck modi 
fied to implement the concepts disclosed herein, to collect and 
use object ID encoded position data; 
0028 FIG. 10 schematically illustrates a fuel truck modi 
fied to implement the concepts disclosed herein, to collect and 
use object ID encoded position data; and 
0029 FIG. 11 is a functional block diagram showing the 
basic functional components used to implement a handheld 
identification sensor, which can be used by a vehicle operator 
to collect object identification data. 

DESCRIPTION 

Figures and Disclosed Embodiments are not Limit 
ing 

0030 Exemplary embodiments are illustrated in refer 
enced Figures of the drawings. It is intended that the embodi 
ments and Figures disclosed herein are to be considered illus 
trative rather than restrictive. Further, it should be understood 
that any feature of one embodiment disclosed herein can be 
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combined with one or more features of any other embodiment 
that is disclosed, unless otherwise indicated. 
0031 FIG. 1 is a high level flow chart showing the overall 
method steps implemented in accord with one aspect of the 
concepts disclosed herein, to collect object ID and location 
data (otherwise referred to herein as object ID encoded posi 
tion data). In a block10, a vehicle is equipped with geographi 
cal position sensors (such as a GPS unit), so that geographical 
position data can be collected when the vehicle is being 
operated. In a block 12, the vehicle is equipped with an object 
identification sensor capable of uniquely identifying labeled 
objects that interact with the vehicle during operation of the 
vehicle. In general, the object identification sensor detects or 
reads a token attached to the object (or carried by the object, 
where the object is a person). Exemplary, but not limiting, 
object identification sensors include bar code readers, optical 
code readers reading optical codes other than simple bar 
codes, RFID tag readers, and magnetically encoded data 
readers. Other technologies that enable tokens or unique 
object labels to be identified are encompassed by the concepts 
disclosed herein. The object identification sensor can be inte 
grated into the vehicle, integrated into a portion of the vehicle 
that interacts with the object, or provided as a hand held unit 
to be operated by the vehicle operator, as well as any combi 
nations thereof. In a block 14, objects that interact with the 
vehicle are labeled with a token, such as a bar code (or some 
other type of optical code), an RFID tag, or a magnetically 
encoded token (Such as a magnetic strip used in credit cards). 
Preferably, the tokens are both unique and relatively inexpen 
sive, such that large numbers of objects can be labeled, with 
out undue expense. The objects can include objects that will 
be loaded onto or unloaded from the vehicle, such as con 
tainer (including but not limited to parcels, packages, boxes, 
barrels, and drums), pallets, mail, letters, documents, and 
people (who will generally carry a token). The objects can 
also include objects disposed at locations the vehicle will 
visit, such as recycling containers, refuse containers, and bulk 
material storage containers (including but not limited to fuel 
storage tanks and compressed gas storage tanks). 
0032. In a block 16, location data (such as GPS data, 
recognizing that other location tracking systems are known, 
and the term GPS is intended to be exemplary of a position 
tracking system, and not limiting) is collected while the 
vehicle is in operation. The location data is time indexed, 
meaning that the location data being collected is the location 
of the vehicle at a particular point in time. While the vehicle 
is in operation, and when the object identification sensor 
detects a labeled object (as indicated by a decision block 18), 
the object ID data is added to the time indexed GPS data, as 
indicated by a block 20. In some embodiments, the object 
identification sensor is always enabled, and detection of 
labeled objects occurs automatically when the labeled object 
and the object identification sensor are proximate (or in the 
case of a magnetic card reader type sensor, when the card is 
Swiped through the reader). In other embodiments, such as 
with a hand held object identification sensor, the object iden 
tification sensor must be enabled by the vehicle operator, and 
detection of labeled objects occurs when the vehicle operator 
brings the labeled object and the object identification sensor 
into proximity of one another. 
0033 FIG. 2 is a schematic block diagram of exemplary 
functional components that can be employed to implement 
the method steps of FIG. 1. The components include a GPS 
unit 22, a transmitter 24, which may also have a correspond 
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ing receiver—not shown (or other data link), an object ID 
sensor 26 and a remote computing device 28 (generally as 
described above). It should be recognized that many GPS 
units are available that already incorporate a transmitter, Such 
that a separate transmitter may not be required. It should be 
understood that the concepts disclosed herein can be used 
with other types of geographical position sensors/systems, 
and the use of the term GPS is intended to be exemplary, 
rather than limiting. It should be understood that GPS unit 22 
includes a processor that can accept object ID data from 
object ID sensor 26, and combine the objectID data with the 
GPS data, to generate the object ID encoded position data. 
While not specifically shown, it should be understood that a 
separate processor (i.e., a processor separate from the GPS 
unit) can be used to combine the objectID data to generate the 
objectID encoded position data before the objectID encoded 
position data is transmitted to the remote computing device 
with transmitter/data link 24. 

0034 Referring once again to FIG. 2, note that power 
components have not been specifically shown, although it 
should be understood that such components will be utilized to 
provide electrical power to the GPS, ID sensor, data link, and 
remote computer. 
0035 FIG. 3 is a high level flow chart showing the overall 
method steps implemented in accord with another exemplary 
embodiment for using object ID encoded position data col 
lected during operation of a vehicle equipped with an object 
ID sensor and a GPS sensor. In a block 30, the object ID 
encoded position data is collected, generally as discussed 
above in connection with FIG.1. In a block 32, the object ID 
encoded position data is transferred from the vehicle to a 
remote computing device via a data link (such as a hard wired 
data link, a wireless data link, or a portable memory media). 
As generally discussed above, other object data (Such as 
weight, Volume and/or temperature) can also be added to the 
object ID encoded position data. In a block 34, the remote 
computing device (or Some other computing device that the 
object ID encoded position data is transferred to, or some 
other computing device that is provided access to the object 
ID encoded position data) is used determine at least one 
characteristic of an interaction between a labeled object and 
the vehicle. One such characteristic that can be determined is 
to identify at what time the vehicle and a specific labeled 
object interacted, by searching the objectID encoded position 
data as a function of the specific object. Another Such char 
acteristic that can be determined is to identify at what location 
the vehicle and a specific labeled object interacted, by search 
ing the object ID encoded position data as a function of the 
specific object. Yet another such characteristic that can be 
determined is to identify any labeled object that interacted 
with the vehicle at a specific location, by searching the object 
ID encoded position data as a function of the specific location. 
The objectID encoded position data includes time, location, 
and object identity as minimum elements, and the artisan of 
ordinary skill will recognize that many different analyses of 
the object ID encoded position data can be performed by 
defining one or more of those minimum elements as fixed or 
variable search parameters. As noted above, in some embodi 
ments the object ID encoded position data will also include 
additional object data (exemplary types of additional object 
data include weight, Volume, and temperature), and where the 
object ID encoded position data includes such additional 
object data, additional search queries of the object ID 
encoded position data are possible. For example, a billing 
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function could be implemented where weight or Volume asso 
ciated with a specific object are retrieved from the object ID 
encoded position data and used to bill a client. 
0036. In general, analysis of the object ID encoded posi 
tion data will be carried out by a remote computing device. 
The remote computing device in at least one embodiment 
comprises a computing system controlled or accessed by the 
fleet operator. The remote computing device can be operating 
in a networked environment, and in Some cases, may be 
operated by a third party under contract with the fleet operator 
to perform such services. FIG. 4 schematically illustrates an 
exemplary computing system 250 Suitable for use in imple 
menting the method of FIG. 3 (i.e., for executing block 34 of 
FIG. 3). Exemplary computing system 250 includes a pro 
cessing unit 254 that is functionally coupled to an input 
device 252 and to an output device 262, e.g., a display (which 
can be used to output a result to a user, although such a result 
can also be stored). Processing unit 254 comprises, for 
example, a central processing unit (CPU) 258 that executes 
machine instructions for carrying out an analysis of the object 
ID encoded position data, generally as discussed above. The 
machine instructions implement functions generally consis 
tent with those described above with respect to block 34 of 
FIG. 3. CPUs suitable for this purpose are available, for 
example, from Intel Corporation, AMD Corporation, 
Motorola Corporation, and other sources, as will be well 
known to those of ordinary skill in this art. 
0037 Also included in processing unit 254 are a random 
access memory (RAM) 256 and non-volatile memory 260, 
which can include read only memory (ROM) and may include 
Some form of memory storage, such as a hard drive, optical 
disk (and drive), etc. These memory devices are bi-direction 
ally coupled to CPU 258. Such storage devices are well 
known in the art. Machine instructions and data are tempo 
rarily loaded into RAM 256 from non-volatile memory 260. 
Also stored in the non-volatile memory are an operating 
system software and ancillary software. While not separately 
shown, it will be understood that a generally conventional 
power supply will be included to provide electrical power at 
Voltage and current levels appropriate to energize computing 
system 250. 
0038. Input device 252 can be any device or mechanism 
that facilitates user input into the operating environment, 
including, but not limited to, one or more of a mouse or other 
pointing device, a keyboard, a microphone, a modem, or other 
input device. In general, the input device will be used to 
initially configure computing system 250, to achieve the 
desired processing (i.e., analysis of the object ID encoded 
position data). Configuration of computing system 250 to 
achieve the desired processing includes the steps of loading 
appropriate processing software into non-volatile memory 
260, and launching the processing application (e.g., loading 
the processing software into RAM 256 for execution by the 
CPU) so that the processing application is ready for use. 
Output device 262 generally includes any device that pro 
duces output information, but will most typically comprise a 
monitor or computer display designed for human visual per 
ception of output. Use of a conventional computer keyboard 
for input device 252 and a computer display for output device 
262 should be considered as exemplary, rather than as limit 
ing on the scope of this system. Data link 264 is configured to 
enable object ID encoded position data to be input into com 
puting system 250 for Subsequent analysis. Those of ordinary 
skill in the art will readily recognize that many types of data 
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links can be implemented, including, but not limited to, uni 
versal serial bus (USB) ports, parallel ports, serial ports, 
inputs configured to couple with portable memory storage 
devices, FireWire ports, infrared data ports, wireless data 
communication such as Wi-Fi and BluetoothTM, network con 
nections via Ethernet ports, and other connections that 
employ the Internet. 
0039. It should be recognized that processors can be 
implemented as general purpose processors, where the func 
tions implemented by the processor are changeable or cus 
tomizable using machine instructions (i.e., software). Proces 
sors can also be implemented as customized hardware 
circuits, where the functions implemented are fixed by the 
design of the circuit (such processors are sometimes referred 
to as application specific integrated circuits). The flexibility 
of software controlled processors often results in software 
based processors being selected overhardware based proces 
sors, although it should be understood that the concepts dis 
closed herein can be implemented using both software based 
processors and hardware based processors. 
0040 FIG. 5 is a high level logic diagram showing exem 
plary overall method steps implemented in accord with the 
concepts disclosed herein, and Summarized in the Summary 
of Invention section above, to utilize objectID encoded posi 
tion data to facilitate planned interactions between a vehicle 
and objects as specific geographical positions. Such a tech 
nique can be used to enhance Such interactions, as well as to 
train new operators to understand vehicle/object interactions 
over predefined routes (such as School bus routes, refuse 
collection routes, and product delivery routes; such routes 
being exemplary, and not limiting). In a block 36, object ID 
encoded position data is provided, the object ID encoded 
position data correlating a specific object with a specific 
location (and if desired, to a specific time, although time is not 
a required element in this embodiment). The object ID 
encoded position data that is provided can be data collected 
by the vehicle generally as described above in connection 
with FIG. 1, or can be generated by combining predefined 
object ID data and position data together (for example, a 
dispatcher managing a school bus or delivery route could 
compile the data and ensure the data is provided to the 
vehicle). As discussed in greater detail below, the provided 
objectID encoded position data is stored in a memory acces 
sible by the vehicle (or a processor associated with the 
vehicle) during operation of the vehicle. In a block 38, the 
current location of the vehicle is monitored (using a GPS unit 
or equivalent device). In a block 40, the current position of the 
vehicle is compared to the provided object ID encoded posi 
tion data, and an indication (such as a display or audile alert, 
noting that such indications are exemplary, rather than limit 
ing) is provided to the operator of the vehicle whenever the 
object ID encoded position data indicates that an interaction 
with a specific object is to occur at the current location of the 
vehicle. The artisan of ordinary skill will recognize that the 
indication can be provided as soon as the vehicle approaches 
an interaction location specified in the object ID encoded 
position data, to provide the operator of the vehicle reason 
able advance notice. The indication will minimally identify 
the specific object that will interact with the vehicle at the 
specified location, and may include additional details as nec 
essary to facilitate the interaction. For example, if the inter 
action is the delivery of a bulk material to a storage tank, the 
storage tank being the specified object, instructions as to a 
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quantity of bulk material to deliver, or detailed instructions 
regarding material transfer or accessing the storage tank can 
be provided. 
0041 FIG. 6 is a functional block diagram of exemplary 
functional components included in a vehicle employed to 
implement the method steps of FIG. 5. A vehicle implement 
ing the method includes a GPS unit 42 (which in at least some 
embodiments, includes a transmitter so that object ID 
encoded position data collected by the vehicle during its 
present operational state can be generated and conveyed to a 
remote computing device, generally as described in connec 
tion with FIG. 1, although it should be recognized that a GPS 
unit without a transmitter can be coupled with a transmitter or 
other data link to achieve similar functionality; as well as 
recognizing that the vehicle could be configured to only use 
object ID encoded position data stored in a memory 48 to 
facilitate interactions with objects, as being opposed to col 
lecting object ID encoded position data during the current 
operation cycle of the vehicle as well). GPS unit 42 is coupled 
to processor 44 (noting that processor 44 may be part of the 
GPS unit itself, as opposed to a separate device). Processor 44 
is also logically coupled to memory 48 (in which object ID 
encoded position data defining specific locations where inter 
actions with specific objects are expected are stored), as well 
as a display 46 (or other output device, such as a speaker) used 
to alert the vehicle operator that the vehicle is approaching or 
has reached a geographical position where the object ID 
encoded position data stored in memory 48 indicates an inter 
action between the vehicle and a specific labeled object is to 
OCCU. 

0042. As discussed above, the expected interaction can 
encompass different interactions between the vehicle and a 
labeled object, including but not limited to, picking up a 
passenger (where the passenger is the labeled object, or rather 
carries with them a token that can be read by the identification 
sensor and thereby uniquely identifies them), dropping off a 
passenger (where the passenger is the labeled object, or rather 
carries with them a token that can be read by the identification 
sensor and thereby uniquely identifies them), picking up an 
object (Such as a parcel, package, container, letter, or docu 
ment), delivering an object (such as a parcel, package, con 
tainer, letter, or document), and servicing an object (such as a 
container or piece of equipment) disposed at the specified 
location. In particular, servicing an object includes, but is not 
limited to, removing refuse from a labeled container, remov 
ing recyclables from a labeled container, removing refuse 
from a container at a location that is labeled (i.e., the token is 
attached to a location where the container is disposed, as 
opposed to being attached to the container itself), removing 
recyclables from a container at a location that is labeled (i.e., 
the token is attached to a location where the container is 
disposed, as opposed to being attached to the container itself), 
transferring a bulk material (Such as a Solid material, a liquid, 
or a compressed gas) to a labeled container, transferring a 
bulk material (such as a solid material, a liquid, or a com 
pressed gas) to a container at a location that is labeled (i.e., the 
token is attached to a location where the containeris disposed, 
as opposed to being attached to the container itself), transfer 
ring a bulk solid material to a location that is labeled (i.e., the 
token is attached to a location, and there is no container, the 
bulk solid material simply being delivered to the location), 
and having the vehicle operator perform a service call on a 
piece of equipment or a structure at the specified location, 
where either or both the object being serviced or the location 
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is labeled with a token. Those of ordinary skill in the art will 
recognize that the servicing of structures and/or equipment 
encompasses services performed by skilled tradesmen, 
including, but not limited to, plumbers, electricians, carpen 
ters, technicians specializing in servicing specific types of 
equipment (including but not limited to computers, heating 
and ventilation equipment, construction equipment, and 
vehicles), and technicians responsible for other types of 
repair and maintenance functions. 
0043. In an exemplary, but not limiting embodiment, dis 
play 46 is used to inform the vehicle operator that the vehicle 
is approaching or has arrived at a location where an interac 
tion between the vehicle and a labeled object (or labeled 
location, as noted above) is expected. The display will mini 
mally identify the object, and in some embodiments can be 
used to provide more detailed information about the interac 
tion. For example, where the interaction is a service call, 
details about the specific service required may be provided 
(i.e., replace a faulty component in a piece of equipment, or 
perform a specific type of scheduled maintenance on a piece 
of equipment, Such services being exemplary and not limit 
ing). 
0044) A dashed block 50 around GPS 42, processor 44, 
and display 46 is intended to indicate that in Some embodi 
ments, those three elements will be combined into a single 
device. It should be recognized that the concepts disclosed 
herein encompass the use of individual devices to implement 
each of GPS 42, processor 44, and display 46, as well embodi 
ments where the functions of one or more of GPS 42, proces 
Sor 44, and display 46 (and memory 48) are implemented by 
a common device. 
0045 Referring once again to FIG. 6, data link and power 
components have not been specifically shown, although it 
should be understood that such components will be utilized to 
provided electrical power to the GPS, processor, display and 
memory, and some type of data link will be used to load the 
previously generated objectID encoded position data into the 
memory. 

0046 FIG. 7 schematically illustrates a school bus modi 
fied to implement the concepts disclosed herein, to collect 
and/or use object ID encoded position data, where the object 
interacting with the vehicle is a student (i.e., a passenger) 
carrying a token that can be detected by the object identifica 
tion sensor. Where the bus is configured to collect object ID 
encoded position data during operation of the bus, then the 
bus will include the functional elements discussed in connec 
tion with FIG. 2 (except the remote computing device, which 
of course is remote from the bus). Where the bus is configured 
to use previously generated object ID encoded position data 
to facilitate transportation of students (such as training a new 
driver to understand which students get on and off at what 
stop), generally as discussed above in connection with FIG. 5, 
then the bus will include the functional elements discussed in 
connection with FIG. 6. It should be recognized that the 
concepts disclosed herein encompass buses that perform both 
the methods discussed above in connection with FIGS. 1 and 
5, and such buses will include the functional components of 
both FIGS. 2 and 6 (again, except for the remote computing 
device). 
0047 Referring to FIG. 7, as shown, bus 52 is configured 
to implement the method of FIG. 1 (i.e., to collect object ID 
encoded position data), and thus bus 52 includes a GPS unit 
54 and an objectID sensor 56. Not specifically shown are the 
data link and processor elements of FIG. 2, which as dis 
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cussed above can be implemented by a GPS unit including 
such elements. As shown, ID sensor 56 is disposed proximate 
a door 58, so that ID sensor 56 can detect tokens carried by 
students as they board and exit the bus. Exemplary (but not 
limiting) tokens include RFID tags (which can be read auto 
matically) and ID cards including a magnetic strip or optical 
data (which require the child to swipe the ID card through a 
reader as they enter the bus). If the bus is equipped with other 
doors that are used to board or disembark students, another ID 
sensor can be positioned at the other door. In an exemplary 
embodiment, once the boarding or disembarkation of stu 
dents has occurred, the objectID encoded position data can be 
conveyed to the remote computing device of FIG. 2, and the 
remote computing device can make the boarding/disembar 
kation information available to School administrators or par 
ents, either through a website accessible to the administrator/ 
parent, or by sending the information in an email, a text 
message, a Voice message, or an instant message. In an exem 
plary (but not limiting embodiment) administrators would 
have access to boarding/disembarkation data about all stu 
dents, whereas parents would only be able to access Such data 
about their child. Such boarding/disembarkation data would 
be generated from the object ID encoded position data col 
lected at the vehicle, and would define the location and time a 
specific student boarded and/or exited the bus. 
0048. As noted above, the concepts disclosed herein also 
encompass bus 52 being configured to implement the method 
of FIG. 5 (i.e., to use previously generated objectID encoded 
position data to help the bus driver recognize what students 
should be boarding/exiting the bus at which stops). In Such an 
embodiment, bus 52 will require GPS unit 54 (to track the 
current position of the bus, so a GPS processor or other 
processor can compare the current position of the bus with the 
previously generated objectID encoded position data, stored 
in a memory 48 as shown in FIG. 6). Bus 52 will also need to 
include the display/output device of FIG. 6, to provide a 
mechanism to inform the driver which students are associated 
with a specific bus stop. 
0049. If the bus configured to implement the method of 
FIG. 5 (using previously generated object ID encoded posi 
tion data to help the bus driver recognize what students should 
be boarding/exiting the bus at which stops) is not intended to 
also implement the method of FIG. 1 (collecting object ID 
encoded position data while the bus is being currently oper 
ated), then the ID sensor and data link to the remote comput 
ing device shown in FIG. 2 are not required. Customers 
employing this technology will likely desire the flexibility of 
being able to perform both the method of FIG. 1 (collecting 
object ID encoded position data while the bus is being cur 
rently operated) and the method of FIG. 5 (using previously 
generated object ID encoded position data to help the bus 
driver recognize what students should be boarding/exiting the 
bus at which stops), and such buses will need to employ the 
components of both FIGS. 2 and 6 (i.e., the GPS unit, the ID 
sensor, the processor to combine the GPS data with the object 
ID data to generate the object ID encoded position data 
(which may be part of the GPS unit), the data link to convey 
the object ID encoded position data to the remote computing 
device, the memory storing the previously generated object 
ID encoded position data used to alert the driver which stu 
dents are associated with which bus stops, the processor to 
monitor the current position of the bus and produce an indi 
cation/alert when the current position of the bus corresponds 
to a location correlated to one of the students (note the same 
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processor combining the current GPS data with the object ID 
data can be used, or a separate processor can be used), and the 
display (or other output) used to alert the driver that the bus is 
at or approaching a location at which a particular student will 
get on or off. 
0050 FIG. 8 schematically illustrates a delivery truck 
modified to implement the concepts disclosed herein, to col 
lect and/or use object ID encoded position data, where the 
object interacting with the vehicle is some type of cargo 
(including but not limited to a package, a document, an item 
of mail, a product, and a piece of equipment) including a 
token that can be detected by the object identification sensor. 
Once again, the delivery truck can be configured to imple 
ment one or both of the method of FIG.1 (collecting objectID 
encoded position data while the delivery vehicle is delivering 
or picking up cargo) and the method of FIG. 5 (where the 
operator of the vehicle is using previously generated object 
ID encoded position data to help the delivery driver to deliver 
or pick up labeled cargo at specified locations). Where the 
delivery truck is configured to implement the method of FIG. 
1 then the delivery truck will require the functional elements 
discussed in connection with FIG. 2 (except the remote com 
puting device, which of course is remote from the delivery 
vehicle). Where the delivery vehicle is configured to use 
previously generated object ID encoded position data to 
facilitate delivery or pick up of cargo at specific locations 
(generally as discussed above in connection with FIG. 5), 
then the delivery vehicle will include the functional elements 
discussed in connection with FIG. 6. It should be recognized 
that the concepts disclosed herein encompass delivery 
vehicles that perform both the methods discussed above in 
connection with FIGS. 1 and 5, and such delivery vehicles 
will include the functional components of both FIGS. 2 and 6 
(again, except for the remote computing device). 
0051 Referring to FIG. 8, as shown, delivery truck 60 is 
configured to implement the method of FIG. 1 (i.e., to collect 
object ID encoded position data about cargo being delivered 
or picked up), and thus delivery truck 60 includes a GPS unit 
62 and one or more object ID sensors 64. Not specifically 
shown are the data link and processor elements of FIG. 2, 
which as discussed above can be implemented by a GPS unit 
including Such elements. As shown, ID sensors 64 are dis 
posed proximate a side door 66 and a rear door 68, so that ID 
sensors 64 can detect tokens attached to cargo 70 being 
picked up or delivered. As discussed above, many types of 
token/sensor combinations can be employed. In at least one 
embodiment, tokens are RFID tags that can automatically be 
read as the cargo passes through one of doors 66 and 68 
(noting that some delivery vehicles have more or fewer doors, 
and the specific location of the door(s) can vary). This auto 
matic sensing function should reduce the time required for 
loading and unloading, by eliminating any manual involve 
ment in the objectID sensing function. Optical codes can also 
be employed, but the person loading/unloading the cargo 
would need to ensure the optical code can be scanned by the 
ID sensor (much in the way a grocery checker must ensure 
that products are readby the barcode scanner at checkout). As 
will be discussed below, the concepts disclosed herein also 
encompass the use of a handheld ID sensor 72, which though 
functional requires more effort on the part of the cargo han 
dler. 

0052. If desired, a temperature sensor 69 can be included 
in the cargo area of the delivery truck, to measure the ambient 
temperature of the cargo area. The temperature measurement 
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represents additional object data, that will be combined with 
the objectID and the time and GPS data, to generate the object 
ID encoded position data. The temperature sensor, if present, 
is configured to communicate its data to the GPS unit, or the 
processor responsible for combining the object ID data, the 
temperature data, and the GPS data together to generate the 
time indexed object ID encoded position data. The tempera 
ture data may be important for temperature sensitive cargo, 
and collecting Such data and combining it with the object ID 
encoded position data will enable the delivery service to 
prove to the shipper that the cargo was maintained in the 
correct temperature controlled environment during transit. In 
a related embodiment, the temperature sensor can be incor 
porated into the object, and the temperature data can be manu 
ally entered into the GPS unit/processor during delivery, or 
acquired using a hand held sensor that logically communi 
cates that data to the GPS unit/processor for incorporation 
into the object ID encoded position data. 
0053. In an exemplary embodiment, once the loading or 
unloading of cargo has occurred, the object ID encoded posi 
tion data can be conveyed to the remote computing device of 
FIG. 2, and the remote computing device can make the load 
ing/unloading information available to one or more of the 
delivery service, the cargo shipper, and the cargo recipient, 
either through a website accessible to the parties, or by send 
ing the information in an email, a text message, a Voice 
message, or an instant message. In an exemplary (but not 
limiting embodiment) the delivery service would have access 
to pick up/delivery data for all cargo, whereas shippers/re 
cipients would only be able to access such data about their 
cargo. Such pick up/delivery data would be generated from 
the object ID encoded position data collected at the vehicle, 
and would define the location and time a item of cargo was 
loaded or unloaded from the delivery vehicle. This data can be 
used to assure shippers/recipients that their cargo was picked 
up/delivered, and may be used by the delivery service to bill 
their clients. 

0054 As noted above, the concepts disclosed herein also 
encompass delivery truck 60 being configured to implement 
the method of FIG. 5 (i.e., to use previously generated object 
ID encoded position data to help the delivery driver recognize 
what cargo should be loaded/unloaded from the delivery 
vehicle at which locations). In such an embodiment, delivery 
truck 60 will require GPS unit 62 (to track the current position 
of the vehicle, so a GPS processor or other processor can 
compare the current position of the vehicle with the previ 
ously generated object ID encoded position data, stored in a 
memory 48 as shown in FIG. 6). Delivery truck 60 will also 
need to include the display/output device of FIG. 6, to provide 
a mechanism to inform the driver which cargo is associated 
with a specific delivery or pick up location. 
0055. If delivery truck 60 is configured to implement the 
method of FIG. 5 (using previously generated object ID 
encoded position data to help the driver recognize what cargo 
is loaded/unloaded at what location) and is not intended to 
also implement the method of FIG. 1 (collecting object ID 
encoded position data while the delivery vehicle is being 
currently operated), then the ID sensor and data link to the 
remote computing device shown in FIG. 2 are not required. 
Customers employing this technology will likely desire the 
flexibility of being able to perform both the method of FIG. 1 
(collecting objectID encoded position data while the delivery 
truck being currently operated) and the method of FIG. 5 
(using previously generated object ID encoded position data 
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to help the delivery driver recognize what cargo should be 
loaded/unloaded from the vehicle at what location), and such 
delivery vehicles will need to employ the components of both 
FIGS. 2 and 6 (i.e., the GPS unit, the ID sensor, the processor 
to combine the GPS data with the object ID data to generate 
the objectID encoded position data (which may be part of the 
GPS unit), the data link to convey the object ID encoded 
position data to the remote computing device, the memory 
storing the previously generated object ID encoded position 
data used to alert the driver which cargo is associated with 
which location, the processor to monitor the current position 
of the delivery vehicle and produce an indication/alert when 
the current position of the delivery vehicle corresponds to a 
location correlated to an item of cargo (note the same proces 
sor combining the current GPS data with the object ID data 
can be used, or a separate processor can be used), and the 
display (or other output) used to alert the driver that the 
delivery vehicle is at or approaching a location at whicha item 
of cargo will be delivered or collected. 
0056. As noted above, when the method of FIG. 1 is being 
implemented in the context of cargo shipping, instead of 
equipping the vehicle with ID sensors 64 proximate vehicle 
doors 66 or 68 to automatically collect objectID data from the 
cargo, handheld ID sensor 72 can be manually used by a cargo 
handler (Such as the driver) when loading or unloading the 
cargo. The handheld sensor must at Some point be logically 
coupled with GPS 62 so that the object ID encoded position 
data can be generated. This can be achieved by using a physi 
cal connection, or a wireless data link. This embodiment may 
be less expensive (providing a handheld unit may be more 
cost effective that adding ID sensors to the doors), but reduces 
efficiency by requiring the cargo handler to perform an addi 
tional function. 

0057 FIG. 9 schematically illustrates a refuse truck (or 
recycling truck) modified to implement the concepts dis 
closed herein, to collect and/or use object ID encoded posi 
tion data, where the object interacting with the vehicle is a 
refuse or recycling container whose contents is transferred 
from the container to the refuse truck. In at least one embodi 
ment, the token read by the ID sensor is attached to the 
container itself, although it should be understood that the 
concepts disclosed herein encompass embodiments in which 
the token being detected by the ID sensor is attached to some 
other physical object or structure at the location where the 
container is stored. Once again, the refuse truck can be con 
figured to implement one or both of the method of FIG. 1 
(collecting object ID encoded position data while the refuse 
truck is collecting refuse or recyclables) and the method of 
FIG. 5 (where the operator of the vehicle is using previously 
generated objectID encoded position data to help the refuse 
truck driver to recognize what containers at what locations 
need to be emptied). 
0.058 Where the refuse truck is configured to implement 
the method of FIG. 1 the refuse truck will require the func 
tional elements discussed in connection with FIG. 2 (except 
the remote computing device, which of course is remote from 
the refuse truck). Where the refuse truck is configured to use 
previously generated object ID encoded position data to 
facilitate collection of refuse/recyclables from specific con 
tainers at specific locations (generally as discussed above in 
connection with FIG. 5), then the refuse truck will include the 
functional elements discussed in connection with FIG. 6. It 
should be recognized that the concepts disclosed herein 
encompass refuse trucks that perform both of the methods 
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discussed above in connection with FIGS. 1 and 5, and such 
refuse trucks will include the functional components of both 
FIGS. 2 and 6 (again, except for the remote computing 
device). 
0059 Referring to FIG. 9, as shown, refuse truck 74 is 
configured to implement the method of FIG. 1 (i.e., to collect 
objectID encoded position data about containers from which 
recyclables or refuse is collected), and thus refuse truck 60 
includes a GPS unit 76 and an objectID sensors 78, which as 
shown is disposed on a container manipulator 86 (which lifts 
and rotates a container 82, such that the refuse falls into a 
cargo area 88). Note the container manipulator need not be 
mounted on the front of the vehicle, as other container 
manipulator positions (such as at the sides or rear of the 
vehicle) are known. Not specifically shown are the data link 
and processor elements of FIG. 2, which as discussed above 
can be implemented by a GPS unit including such elements. 
The position of ID sensors 78 is such that the ID sensor can 
detect a token 80 that uniquely identifies container 82 auto 
matically as container manipulator 86 engages the container. 
As discussed above, many types of token/sensor combina 
tions can be employed. In at least one embodiment, tokens are 
RFID tags that can automatically be read as container 
manipulator 86 engages the container. This automatic sensing 
function should reduce the time required for identifying the 
object, by eliminating any manual involvement in the object 
ID sensing function. Optical codes can also be employed, but 
Such optical codes can become obscured by dirt and grime, 
and may be less suitable for this application. As noted above, 
other embodiments encompassed by the concepts herein will 
place the token on a structure or object near the container, 
rather than the container itself, and in such embodiments the 
ID sensor may be positioned differently. The concepts dis 
closed herein also encompass embodiments in which the 
vehicle operator uses a handheld ID sensor to read a token, 
which though functional requires more effort on the part of 
the operator. If desired, a weight sensor 84 can be included on 
container manipulator 86, to measure the full weight and 
emptied weight of the container, to enable the weight of the 
refuse unloaded from the container to be measured (note that 
Such a weight sensor could also be included in cargo area 88, 
to measure the weight of the material in the cargo area before 
and after a container is emptied). The weight measurement 
represents additional object data, that will be combined with 
the objectID and the time and GPS data, to generate the object 
ID encoded position data. 
0060. In an exemplary embodiment, once the container 
has been emptied, the objectID encoded position data can be 
conveyed to the remote computing device of FIG. 2, and the 
remote computing device can make the container emptying 
information available to one or more of the refuse removal 
service and the client, either through a website accessible to 
the parties, or by sending the information in an email, a text 
message, a Voice message, or an instant message. In an exem 
plary (but not limiting embodiment) the refuse removal ser 
Vice would have access to pick up data for all containers, 
whereas clients would only be able to access such data about 
their containers. Such pick up data would be generated from 
the object ID encoded position data collected at the vehicle, 
and would define the location and time a container was emp 
tied, and the weight of the material removed, if the weight 
data was collected. This data can be used to assure clients that 
their refuse was picked up, and may be used by the refuse 
removal service to bill their clients. 
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0061. As noted above, the concepts disclosed herein also 
encompass refuse truck 74 being configured to implement the 
method of FIG. 5 (i.e., to use previously generated object ID 
encoded position data to help the driver recognize what con 
tainers should be emptied at which locations). In Such an 
embodiment, refuse truck 74 will require GPS unit 76 (to 
track the current position of the vehicle, so a GPS processor or 
other processor can compare the current position of the 
vehicle with the previously generated objectID encoded posi 
tion data, stored in a memory 48 as shown in FIG. 6). Refuse 
truck 74 will also need to include the display/output device of 
FIG. 6, to provide a mechanism to inform the driver what 
containers are associated with a specific service location. 
0062) If refuse truck 74 is configured to implement the 
method of FIG. 5 (using previously generated object ID 
encoded position data to help the driver recognize what con 
tainers are emptied at what location) and is not intended to 
also implement the method of FIG. 1 (collecting object ID 
encoded position data while the refuse truck is being cur 
rently operated), then the ID sensor and data link to the remote 
computing device shown in FIG. 2 are not required. Custom 
ers employing this technology will likely desire the flexibility 
of being able to perform both the method of FIG.1 (collecting 
object ID encoded position data while the refuse truck being 
currently operated) and the method of FIG. 5 (using previ 
ously generated object ID encoded position data to help the 
delivery driver recognize what containers should be emptied 
at what location), and Such refuse trucks will need to employ 
the components of both FIGS. 2 and 6 (i.e., the GPS unit, the 
ID sensor, the processor to combine the GPS data with the 
objectID data to generate the objectID encoded position data 
(which may be part of the GPS unit), the data link to convey 
the object ID encoded position data to the remote computing 
device, the memory storing the previously generated object 
ID encoded position data used to alert the driver about which 
containers are associated with which locations, the processor 
to monitor the current position of the vehicle and produce an 
indication/alert when the current position of the refuse truck 
corresponds to a location correlated to a labeled container 
(note the same processor combining the current GPS data 
with the object ID data can be used, or a separate processor 
can be used), and the display (or other output) used to alert the 
driver that the refuse truck is at or approaching a location at 
which a container will be emptied. 
0063 FIG. 10 schematically illustrates a tanker truck 
modified to implement the concepts disclosed herein, to col 
lect and/or use object ID encoded position data, where the 
object interacting with the vehicle is a bulk material storage 
container (such as a home heating oil storage tank, a propane 
gas fuel storage tank, or a compressed gas storage tank, 
understanding that Such types of storage tanks are intended to 
be exemplary, rather than limiting), where a product or bulk 
material is transferred from the tanker truck to the storage 
tank. In at least one embodiment, the token read by the ID 
sensor is attached to the storage tank itself, although it should 
be understood that the concepts disclosed herein encompass 
embodiments in which the token being detected by the ID 
sensor is attached to some other physical object or structure at 
the location where the storage tank is stored. Once again, the 
tanker truck can be configured to implement one or both of the 
method of FIG. 1 (collecting objectID encoded position data 
while the tanker truck is out delivering bulk materials to 
storage tanks) and the method of FIG. 5 (where the operator 
of the tanker truck is using previously generated object ID 
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encoded position data to help the tanker truck driver to rec 
ognize what storage tanks at which locations need to be 
filled). 
0064. Where the tanker truck is configured to implement 
the method of FIG. 1, the tanker truck will require the func 
tional elements discussed in connection with FIG. 2 (except 
the remote computing device, which of course is remote from 
the tanker truck). Where the tanker truck is configured to use 
previously generated object ID encoded position data to 
facilitate delivery of a bulk material to a specific storage tank 
at specific locations (generally as discussed above in connec 
tion with FIG. 5), then the tanker truck will include the func 
tional elements discussed in connection with FIG. 6. It should 
be recognized that the concepts disclosed herein encompass 
tanker trucks that perform both the methods discussed above 
in connection with FIGS. 1 and 5, and such tanker trucks will 
include the functional components of both FIGS. 2 and 6 
(again, except for the remote computing device). 
0065 Referring to FIG. 10, as shown tanker truck 90 is 
configured to implement the method of FIG. 1 (i.e., to collect 
objectID encoded position data about storage tanks to which 
the tanker truck is delivering a bulk material), and thus tanker 
truck 90 includes a GPS unit 92 and an object ID sensor 94, 
which as shown is disposed on a distal end of a product 
delivery hose 96 (which is used to transfer the bulk material 
from the tanker truck to a storage tank 100, which is labeled 
with a token 98). Note as shown, the ID sensor (disposed on 
the distal end of the delivery hose) and the token on the 
storage tank (disposed proximate an inlet 102 to the storage 
tank) will be in close proximity to each other when the deliv 
ery hose is coupled to the tank inlet. Thus, the position of ID 
sensors 94 is such that the ID sensor can detect token 98 
(which uniquely identifies storage tank 100 automatically as 
the delivery hose engages the tank inlet). As discussed above, 
many types of token/sensor combinations can be employed. 
In at least one embodiment, tokens are RFID tags that can 
automatically be read as the delivery hose engages the tank 
inlet. Because the bulk material may be flammable, care 
needs to be taken that the ID sensor/token interaction does not 
generate a spark or static electricity that could act as an 
ignition source. For bulk transfer of flammable material, 
grounding is routinely performed to minimize such risks. 
This automatic sensing function should reduce the time 
required for identifying the object, by eliminating any manual 
involvement in the object ID sensing function. Optical codes 
can also be employed, but Such optical codes can become 
obscured by dirt and grime, and may be less suitable for this 
application. As noted above, other embodiments encom 
passed by the concepts herein will place the token on a struc 
ture or object near the storage tank, rather than the container 
itself, and in such embodiments the ID sensor may be posi 
tioned differently. The concepts disclosed herein also encom 
pass embodiments in which the tank truck operator uses a 
handheld ID sensor to read a token, which though functional 
requires more effort on the part of the operator. 
0066. If desired, a volume delivery sensor 104 can be 
included on the tanker truck, to measure the volume of bulk 
material being delivered. The volume measurement repre 
sents additional object data, that will be combined with the 
objectID and the time and GPS data, to generate the objectID 
encoded position data. Referring to FIG. 10 and its relation 
ship to the elements of FIG. 2, FIG. 10 does not specifically 
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show the data link and processor elements of FIG.2, which as 
discussed above can be implemented by a GPS unit including 
Such elements. 

0067. In an exemplary embodiment, once the storage tank 
has been filled, the object ID encoded position data can be 
conveyed to the remote computing device of FIG. 2, and the 
remote computing device can make the tank filling informa 
tion available to one or more of the tanker truck service and 
the client, either through a website accessible to the parties, or 
by sending the information in an email, a text message, a 
Voice message, or an instant message. In an exemplary (but 
not limiting embodiment) the tanker truck service would have 
access to filling data for all storage tanks, whereas clients 
would only be able to access such data about their storage 
tanks. Such tank filling data would be generated from the 
objectID encoded position data collected at the tanker truck, 
and would define the location and time a storage tank was 
filled, and the volume of the material transferred, if the Vol 
ume data was collected. This data can be used to assure clients 
that their tank was filled, and may be used by the tanker truck 
service to bill their clients. 

0068. As noted above, the concepts disclosed herein also 
encompass tanker truck 90 being configured to implement the 
method of FIG. 5 (i.e., to use previously generated object ID 
encoded position data to help the driver recognize what Stor 
age tanks at which locations should be filled). In Such an 
embodiment, tanker truck 90 will require GPS unit 92 (to 
track the current position of the vehicle, so a GPS processor or 
other processor can compare the current position of the 
vehicle with the previously generated objectID encoded posi 
tion data, stored in a memory 48 as shown in FIG. 6). Tanker 
truck 90 will also need to include the display/output device of 
FIG. 6, to provide a mechanism to inform the driver what 
storage tanks are associated with a specific service location. 
0069. If tanker truck 90 is configured to implement the 
method of FIG. 5 (using previously generated object ID 
encoded position data to help the driver recognize what Stor 
age tanks are filled at what location) and is not intended to 
also implement the method of FIG. 1 (collecting object ID 
encoded position data while the tanker truck is being cur 
rently operated), then the ID sensor and data link to the remote 
computing device shown in FIG. 2 are not required. Custom 
ers employing this technology will likely desire the flexibility 
of being able to perform both the method of FIG.1 (collecting 
object ID encoded position data while the tanker truck being 
currently operated) and the method of FIG. 5 (using previ 
ously generated object ID encoded position data to help the 
tanker truck driver recognize what storage tanks should be 
filled at what location), and such tanker trucks will need to 
employ the components of both FIGS. 2 and 6 (i.e., the GPS 
unit, the ID sensor, the processor to combine the GPS data 
with the object ID data to generate the object ID encoded 
position data (which may be part of the GPS unit), the data 
link to convey the object ID encoded position data to the 
remote computing device, the memory storing the previously 
generated object ID encoded position data used to alert the 
driver about which storage tanks are associated with which 
locations, the processor to monitor the current position of the 
vehicle and produce an indication/alert when the current posi 
tion of the tanker truck corresponds to a location correlated to 
a labeled storage tank (note the same processor combining the 
current GPS data with the object ID data can be used, or a 
separate processor can be used), and the display (or other 
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output) used to alert the driver that the tanker truck is at or 
approaching a location at which a storage tank will be filled. 
0070. With respect to any of the embodiments of FIGS. 
7-10, it should be recognized that the relative location of the 
GPS unit in the vehicle as shown in the Figure is intended to 
be exemplary, rather than limiting. 
0071 FIG. 11 is a functional block diagram showing the 
basic functional components used to implement a hand held 
identification sensor, which can be used by a vehicle operator 
to collect object identification data, as shown in FIG. 8. A 
hand held ID sensor 110 includes a plurality of functional 
components that are included in portable ID sensor 110. 
either on or inside a housing 112. A central processing unit 
(CPU) 120 comprises the controller for portable ID sensor 
110 and is coupled bi-directionally to a memory 116 that 
includes both random access memory (RAM) and read only 
memory (ROM). Memory 116 is used for storing data in 
RAM and machine instructions in ROM that control the func 
tionality of CPU 120 when executed by it. CPU 120 is also 
coupled to ID sensor 114, and is configured to receive opera 
tor input from user controls 122. In addition, CPU 120 pro 
vides text and graphics to display 124 for the prompts and 
other messages, and menu items and options from which the 
operator can select, using controls 122. 
0072 After the operator has used portable ID sensor 110 

to identify each labeled object, the operator can transmit the 
object ID data that have been collected to the vehicle GPS or 
the processor that will combine the object ID data with the 
GPS data to generate the object ID encoded position data, 
using a data link 118 (in an exemplary embodiment the data 
linkemploys an RF transmission, though hardwired and other 
wireless type data links can be used). 
0073. As noted above, the tokens that are affixed to the 
objects to be identified can be of several different types, 
depending upon the type of sensor 114 that is included on 
portable ID sensor 110. In a preferred form of one of the 
concepts disclosed herein, the token that is preferably 
employed is an RFID tag that is attached with a fastener oran 
appropriate adhesive to the object (or is carried by a passen 
ger, or is attached to a location proximate the object, generally 
as discussed above). One type of RFID tag that is suitable for 
this purpose is the WORLDTAGTM token that is sold by 
Sokymat Corporation. This tag is excited by an RF transmis 
sion from portable ID sensor 110 via an antenna in sensor 
114. In response to the excitation energy received, the RFID 
tag modifies the RF energy that is received from the antenna 
in sensor 114 in a manner that specifically identifies the 
component associated with the RFID tag, and the modified 
signal is detected by sensor 46. 
0074 An alternative type of token that can also be used in 
one of the concepts disclosed herein is an IBUTTONTM com 
puter chip, which is armored in a stainless steel housing and 
is readily affixed to an object or location. The IBUTTON chip 
is programmed with JAVATM instructions to provide a recog 
nition signal when interrogated by a signal received from a 
nearby transmitter, Such as from an antenna in sensor 114. 
The signal produced by the IBUTTON chip is received by 
sensor 114, which determines the type of component associ 
ated with a token. This type of token is less desirable since it 
is more expensive, although the program instructions that it 
executes can provide greater functionality. 
0075 Yet another type of token that might be used is an 
optical bar code in which a sequence of lines of varying width 
or other optical patterns encode light reflected from the bar 
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code tag. The encoded reflected light is received by sensor 
114, which is then read by an optical detector. Bar code 
technology is well understood by those of ordinary skill in the 
art and readily adapted for identifying a particular type of 
component and location of the component on a vehicle or 
other system or apparatus. One drawback to the use of a bar 
code tag as a token is that the bar code can be covered with dirt 
or grime that must be cleaned before the sequence of bar code 
lines or other pattern can be properly read. If the bar code is 
applied to a plasticized adhesive strip, it can readily be 
mounted to any surface and then easily cleaned with a rag or 
other appropriate material. 
0076 Yet another type of token usable in one of the con 
cepts disclosed herein is a magnetic strip in which a varying 
magnetic flux encodes data identifying the particular compo 
nent associated with the token. Such magnetic strips are often 
used inaccess cards that are readby readers mounted adjacent 
to doors or in an elevator that provides access to a building. 
However, in this aspect of the concepts disclosed herein, the 
magnetic flux reader comprises sensor 114. The data encoded 
on Such a token are readily read as the portable device is 
brought into proximity of the varying magnetic flux encoded 
strip comprising the token. 
0077. As yet another alternative, an active token can be 
employed that conforms to the BLUETOOTHTM specifica 
tion for short distance data transfer between computing 
devices using an RF signal. 
0078. In at least one embodiment, the interaction between 
the vehicle and a labeled object is an inspection of the object. 
The vehicle is used to convey the inspector to the labeled 
object. A sensor attached to the vehicle or in a handheld 
device is used to collect the objectID data, which is combined 
with the position data collected by the vehicle to generate the 
object ID encoded position data, which can be used to verify 
that the inspector was proximate the specific object at a spe 
cific time. Objects that can be labeled for inspection include, 
but are not limited to, buildings, bridges, utility vaults, traffic 
signals, traffic signs, cell phone towers, transformers, pipe 
lines, utility poles, and construction equipment. 
0079. In at least one embodiment, the interaction between 
the vehicle and a labeled object does not include loading the 
object onto the vehicle or removing the object from the 
vehicle. Thus, in the claims that follow, it should be recog 
nized that Support exists for a negative claim limitation to that 
effect. FIGS. 9 and 10 relate to embodiments where material 
is loaded from a container into the vehicle, or from the vehicle 
into the container, without the container (the labeled object) 
being loaded onto or being removed from the vehicle. 
Another type of interaction between a labeled object and the 
vehicle includes the vehicle being used to transportan inspec 
tor to the location of a labeled object that requires an inspec 
tion. In Such an embodiment, inspection of the object will not 
result in the object being loaded onto or being removed from 
the vehicle. In each of these interactions, object ID data is 
collected from the object, which is combined with the posi 
tion data collected by the vehicle to generate the object ID 
encoded position data. 
0080. In at least one embodiment, the interaction between 
the vehicle and a labeled object involves loading or unloading 
the object from a cargo area in the vehicle that is not suitable 
for passengers. Thus, in the claims that follow, it should be 
recognized that Support exists for a negative claim limitation 
to that effect. FIG. 8 relates to an embodiment where objects 
are loaded or unloaded from a non-passenger cargo area. 
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0081 Although the concepts disclosed herein have been 
described in connection with the preferred form of practicing 
them and modifications thereto, those of ordinary skill in the 
art will understand that many other modifications can be 
made thereto within the scope of the claims that follow. 
Accordingly, it is not intended that the scope of these con 
cepts in any way be limited by the above description, but 
instead be determined entirely by reference to the claims that 
follow. 

The invention in which an exclusive right is claimed is 
defined by the following: 

1. A method for generating object identification (ID) 
encoded position data from a vehicle equipped with a geo 
graphical position system, the method comprising the steps 
of: 

(a) collecting geographical position data from the vehicle 
during vehicle operation, the geographical position data 
being time indexed: 

(b) collecting object ID data from an object interacting 
with the vehicle during operation of the vehicle, the 
object ID data uniquely identifying the object, wherein 
the step of collecting object ID data from an object 
interacting with the vehicle during operation of the 
vehicle comprises at least one of the following steps: 
(i) automatically scanning the object as it enters a cargo 

area of the vehicle not suitable for passengers using an 
identification sensor attached to the vehicle proximate 
an entry into the cargo area; 

(ii) automatically scanning the object as it exits the cargo 
area of the vehicle not suitable for passengers using an 
identification sensor attached to the vehicle proximate 
an entry into the cargo area; 

(iii) using an identification sensor attached to a material 
handling component used to manipulate the object; 

(iv) using an identification sensor attached to a material 
handling component used to interact with the object; 
and 

(v) Scanning the object using a handheld device includ 
ing an identification sensor and a wireless data link, 
the handheld device being configured to wirelessly 
transmit object ID data to a processor disposed in the 
vehicle, the processor being configured to combine 
the object ID data with the position data; and 

(c) automatically combining the object ID data and the 
geographical position data together at the vehicle to 
produce object ID encoded position data. 

2. The method of claim 1, further comprising the step of 
conveying the object ID encoded position data to a remote 
computing device. 

3. The method of claim 1, further comprising the steps of: 
(a) collecting additional object data from the object during 

operation of the vehicle; and 
(b) including the additional object data in the object ID 

encoded position data such that the additional object 
data is also time indexed. 

4. The method of claim3, wherein the object is a container, 
and the step of collecting the additional object data comprises 
the step of collecting at least one of: 

(a) a weight of material transferred into the container from 
the vehicle during the interaction between the container 
and the vehicle: 

(b) a weight of material transferred into the vehicle from 
the container during the interaction between the con 
tainer and the vehicle: 
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(c) a volume of material transferred into the container from 
the vehicle during the interaction between the container 
and the vehicle; and 

(d) a volume of material transferred into the vehicle from 
the container during the interaction between the con 
tainer and the vehicle. 

5. The method of claim 1, further comprising the steps of: 
(a) as the vehicle is operating, comparing the current posi 

tion of the vehicle with an intended destination associ 
ated with each object on the vehicle; and 

(b) whenever the current position of the vehicle corre 
sponds to the intended destination of an object on the 
vehicle, alerting the driver of the vehicle that the 
intended destination has been reached. 

6. The method of claim 1, further comprising the steps of: 
(a) as the vehicle is operating, comparing the current posi 

tion of the vehicle with a predefined location where an 
object the vehicle is to interact with is disposed; and 

(b) whenever the current position of the vehicle corre 
sponds with the predefined location, alerting the driver 
of the vehicle that the predefined location has been 
reached. 

7. A geographical position system for use in a vehicle, the 
geographical position system comprising: 

(a) a housing: 
(b) a position sensing component for collecting geographi 

cal position data from the vehicle during vehicle opera 
tion, the geographical position data being time indexed: 

(c) a first data port for receiving object identification (ID) 
data from an object interacting with the vehicle during 
operation of the vehicle, the object ID data uniquely 
identifying the object; 

(d) a processor for combining the object ID data and the 
geographical position data together to produce objectID 
encoded position data; and 

(e) a data link for conveying the objectID encoded position 
data to a remote computing device. 

8. The system of claim 7, wherein the processor is config 
ured to include additional object data in the objectID encoded 
position data Such that the additional object data is also time 
indexed. 

9. The system of claim 7, wherein the data link comprises 
a wireless data link, and the processor is configured to use the 
data link to convey the objectID encoded position data to the 
remote computer in real-time. 

10. The system of claim 7, further comprising a memory 
storing a plurality of records, each record associating a 
uniquely labeled object with a specific location, and wherein 
the processor is configured to alert the driver of the vehicle 
whenever the vehicle arrives at a specific location associated 
with one of the uniquely identified objects. 

11. A system for analyzing object identification (ID) 
encoded position data from a vehicle, the system comprising: 

(a) an object identification sensor for identifying a 
uniquely labeled object interacting with the vehicle dur 
ing operation of the vehicle, and in response thereto 
generating object ID data; and 

(b) a geographical position system for use in the vehicle, 
the geographical position system including: 
(i) a position sensing component for collecting geo 

graphical position data from the vehicle during 
vehicle operation, the geographical position data 
being time indexed: 
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(ii) a first data port for receiving object ID data from the 
object identification sensor during operation of the 
vehicle: 

(iii) a processor for combining the objectID data and the 
geographical position data together to produce object 
ID encoded position data; and 

(iv) a data link for conveying the object ID encoded 
position data to an external computing device. 

12. The system of claim 11, further comprising a remote 
computing device spaced apart from the vehicle and config 
ured to receive the object ID encoded position data via the 
data link, the remote computing device including a memory 
for storing machine instructions and a processor, the machine 
instructions, when implemented by a processor, enabling a 
user to access the object ID encoded position data for the 
vehicle, such that the object ID encoded position data can be 
analyzed to determine at least one characteristic of the inter 
action between the vehicle and the uniquely labeled object. 

13. The system of claim 12, wherein the uniquely labeled 
object is a container, and the remote computing device is 
configured to use additional object data included in the object 
ID encoded position data to implement at least one of the 
following functions: 

(a) determine a volume of material transferred into the 
container from the vehicle during the interaction 
between the container and the vehicle: 

(b) determine a volume of material transferred into the 
vehicle from the container during the interaction 
between the container and the vehicle: 

(c) determine a weight of material transferred into the 
container from the vehicle during the interaction 
between the container and the vehicle; and 

(d) determine a weight of material transferred into the 
vehicle from the container during the interaction 
between the container and the vehicle. 

14. A method for facilitating the interaction of a vehicle 
with a plurality of uniquely labeled objects during the opera 
tion of the vehicle, the method comprising the steps of: 

(a) providing a data set that correlates a specific geographi 
cal position with each uniquely labeled object; 

(b) determining a current geographical position of the 
vehicle as the vehicle is being operated; and 

(c) when the current geographical position of the vehicle 
corresponds to one of the specific geographical positions 
associated with one of the uniquely labeled objects, 
automatically providing an output to the operator of the 
vehicle, the output identifying the uniquely labeled 
object correlated with the vehicle's current geographical 
position. 

15. The method of claim 14, wherein the step of automati 
cally providing the output to the operator of the vehicle com 
prises at least one step selected from a group of steps consist 
ing of 

(a) providing the identity of a container that is to be ser 
Viced at the specific geographical position, the container 
being one of the uniquely labeled objects; 

(b) providing the identity of a container that is to be 
removed from the vehicle at the specific geographical 
position, the container being one of the uniquely labeled 
objects; 

(c) providing the identity of a container that is to be loaded 
onto the vehicle at the specific geographical position, the 
container being one of the uniquely labeled objects; and 
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(d) displaying the identity of each uniquely labeled object 
correlated with the specific geographical position to the 
operator of the vehicle. 

16. The method of claim 14, wherein the step of automati 
cally providing the output to the operator of the vehicle com 
prises at least one step selected from a group of steps consist 
ing of 

(a) providing the identity of a passenger that is to be loaded 
onto the vehicle at the specific geographical position, the 
passenger being one of the uniquely labeled objects; and 

(b) providing the identity of a passenger that is to disem 
bark from the vehicle at the specific geographical posi 
tion, the passenger being one of the uniquely labeled 
objects. 

17. A method for using object identification (ID) encoded 
position data from a vehicle equipped with a geographical 
position system and an object ID sensor to determine at least 
one characteristic of an interaction between a uniquely 
labeled object and the vehicle, the method comprising the 
steps of: 

(a) providing object ID encoded position data collected 
during operation of the vehicle, the object ID encoded 
position data including object ID data uniquely identi 
fying each uniquely labeled object interacting with the 
vehicle during operation of the vehicle, additional object 
data collected with the object ID data, and geographical 
position data defining a relative location of the vehicle 
during operation of the vehicle, the object ID data and 
the geographical position data being time indexed; and 

(b) analyzing the objectID encoded position data using the 
additional object data collected with the object ID data 
to determine at least one element selected from a group 
of elements consisting of 
(i) a Volume of material transferred into a uniquely iden 

tifiable container from the vehicle during the interac 
tion between that container and the vehicle; 

(ii) a volume of material transferred into the vehicle 
from the uniquely identifiable container during the 
interaction between that container and the vehicle; 

(iii) a weight of material transferred into the uniquely 
identifiable container from the vehicle during the 
interaction between that container and the vehicle; 

(iv) a weight of material transferred into the vehicle from 
the uniquely identifiable container during the interac 
tion between that container and the vehicle; 

(v) a temperature of the object during the interaction 
between that object and the vehicle: 

(vi) a temperature of a cargo portion of the vehicle into 
which the object is deposited during the interaction 
between that object and the vehicle; and 

(vii) a temperature of a cargo portion of the vehicle from 
which the object is removed during the interaction 
between that object and the vehicle. 

18. A method for generating object identification (ID) 
encoded position data from a vehicle equipped with a geo 
graphical position system, the method comprising the steps 
of: 

(a) collecting geographical position data from the vehicle 
during vehicle operation, the geographical position data 
being time indexed: 

(b) collecting object ID data from an object interacting 
with the vehicle during operation of the vehicle, the 
object ID data uniquely identifying the object, wherein 
the interaction between the object and the vehicle does 
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not include loading the object onto the vehicle or remov 
ing the object from the vehicle; and 

(c) automatically combining the object ID data and the 
geographical position data together at the vehicle to 
produce object ID encoded position data. 

19. A method for generating object identification (ID) 
encoded position data from a vehicle equipped with a geo 
graphical position system, the method comprising the steps 
of: 

(a) collecting geographical position data from the vehicle 
during vehicle operation, the geographical position data 
being time indexed: 

(b) collecting object ID data from an object interacting 
with the vehicle during operation of the vehicle, the 
object ID data uniquely identifying the object, wherein 
the interaction between the object and the vehicle com 
prises at least one interaction selected from a group of 
interactions consisting of 
(i) a first interaction wherein a material is transferred 
from the vehicle into a container separate from the 
vehicle at a specific location, wherein the container 
remains at the specific location after the vehicle 
departs; 

(ii) a second interaction wherein a material is transferred 
from a container to the vehicle, the container being 
disposed at a specific location and being separate 
from the vehicle, wherein the container remains at the 
specific location after the vehicle departs; and 

(iii) a third interaction wherein an inspection of the 
object is performed at a specific location, the object 
being separate from the vehicle, wherein the object 
that was inspected remains at the specific location 
after the vehicle departs; and 

(c) automatically combining the object ID data and the 
geographical position data together at the vehicle to 
produce object ID encoded position data. 

20. A method for training an operator of a vehicle that 
interacts with a plurality of uniquely labeled objects during 
the operation of the vehicle, the method comprising the steps 
of: 

(a) providing a data set that correlates a specific geographi 
cal position with each uniquely labeled object; 

(b) determining a current geographical position of the 
vehicle as the vehicle is being operated; and 

(c) when the current geographical position of the vehicle 
corresponds to one of the specific geographical positions 
associated with one of the uniquely labeled objects, 
automatically providing an output to the operator of the 
vehicle, the output identifying the uniquely labeled 
object correlated with the vehicle's current geographical 
position and the interaction required. 

21. The method of claim 20, wherein the step of automati 
cally providing the output to the operator of the vehicle com 
prises at least one step selected from a group of steps consist 
ing of 

(a) providing the identity of an object that is to be serviced 
at the specific geographical position, that object being 
one of the uniquely labeled objects: 
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(b) providing the identity of a container that is to be 
removed from the vehicle at the specific geographical 
position, the container being one of the uniquely labeled 
objects; 

(c) providing the identity of a container that is to be loaded 
onto the vehicle at the specific geographical position, the 
container being one of the uniquely labeled objects; 

(d) displaying the identity of each uniquely labeled object 
correlated with the specific geographical position to the 
operator of the vehicle; and 

(e) providing the identity of an object that is to be inspected 
at the specific geographical position, that object being 
one of the uniquely labeled objects. 

22. The method of claim 20, wherein the step of automati 
cally providing the output to the operator of the vehicle com 
prises at least one step selected from a group of steps consist 
ing of 

(a) providing the identity of a passenger that is to be loaded 
onto the vehicle at the specific geographical position, the 
passenger being one of the uniquely labeled objects; and 

(b) providing the identity of a passenger that is to disem 
bark from the vehicle at the specific geographical posi 
tion, the passenger being one of the uniquely labeled 
objects. 

23. A method for generating object identification (ID) 
encoded position data from a vehicle equipped with a geo 
graphical position system, the method comprising the steps 
of: 

(a) providing a position sensing component for collecting 
geographical position data from the vehicle during 
vehicle operation, the geographical position data being 
time indexed, the position sensing component compris 
1ng: 
(i) a position sensor configured to generate geographical 

position data during operation of the vehicle: 
(ii) a first data port for receiving object identification 

(ID) data from an object interacting with the vehicle 
during operation of the vehicle, the object ID data 
uniquely identifying the object; 

(iii) a processor for combining the objectID data and the 
geographical position data together to produce object 
ID encoded position data; and 

(iv) a data link for conveying the object ID encoded 
position data to a remote computing device; 

(b) collecting geographical position data from the vehicle 
during vehicle operation, the geographical position data 
being time indexed: 

(c) collecting objectID data from an object interacting with 
the vehicle during operation of the vehicle, the objectID 
data uniquely identifying the object; 

(d) introducing the objectID data into the position sensing 
component using the first data port; and 

(e) using the processor in the position sensing component 
to automatically combining the object ID data and the 
geographical position data together to produce objectID 
encoded position data. 

24. The method of claim 23, wherein the first data port 
comprises a wireless data port. 

c c c c c 


