
1111111111111111 IIIIII IIIII 11111 1111111111 11111 111111111111111 IIIII IIIII 1111111111 11111111 
US 20030036935Al 

(19) United States 
(12) Patent Application Publication 

Nel 
(10) Pub. No.: US 2003/0036935 Al 
(43) Pub. Date: Feb. 20, 2003 

(54) ALLOCATING FREIGHT HAULAGE JOBS 

(76) Inventor: Andre M. E. Nel, Fremont, CA (US) 

Correspondence Address: 
HEWLETT PACKARD COMPANY 
PO BOX 272400, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY 
ADMINISTRATION 
FORT COLLINS, CO 80527-2400 (US) 

(21) Appl. No.: 

(22) Filed: 

09/930,640 

Aug. 15, 2001 

Publication Classification 

(51) Int. CI.7 ..................................................... G06F 17/60 
(52) U.S. Cl. .................................................................. 705/7 

(57) ABSTRACT 

Systems and methods for allocating freight haulage jobs are 
described. In one aspect, a global freight haulage job man­
ager is configured collect excess capacity information and 
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freight haulage job information on the fly, and automatically 
match freight haulage jobs to excess capacity in real time. 
The global freight haulage job manager is configured to 
receive carrier capacity attributes, including position infor­
mation, route information and excess capacity information, 
for each of a set of mobile carrier entities, and to receive 
from one or more shippers shipping attributes for each of a 
set of freight haulage jobs. Based upon the received mobile 
carrier capacity attributes, the global freight haulage job 
manager is configured to compute a projection of available 
carrier capacity. One or more freight haulage job candidates 
then are identified from the set of mobile carrier entities 
based upon the computed projection of available carrier 
capacity and the received shipping attributes for the set of 
freight haulage jobs. In this way, a mobile carrier entity may 
be notified of freight haulage job attributes while on route to 
a destination for a current freight haulage job and, thereby, 
fill any excess capacity that it may have at any particular 
time. In another aspect, a portable device allows an operator 
of a mobile carrier entity to easily obtain excess capacity 
information and to wirelessly communicate that information 
to the global freight haulage job manager. 
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ALLOCATING FREIGHT HAULAGE JOBS 

TECHNICAL FIELD 

[0001] This invention relates to systems and methods for 
allocating freight haulage jobs. 

BACKGROUND 

[0002] The demand for shipping freight has increased 
steadily over the years. To satisfy this demand, freight 
hauling ( or carrier) companies have created vast fleets of 
mobile carrier vehicles for each of a variety of different 
transportation modes (e.g., ground, air, rail, or ship). The 
resulting increase in the scale of operations, as well as a 
general increase in the competition in the freight hauling 
industry, has driven the need for increased efficiency in 
handling high volumes of parcels and providing a large 
number of carrier services. 

[0003] Many different systems and methods for improving 
efficiencies in the freight hauling industry have been pro­
posed. For example, U.S. Pat. No. 5,880,958 has proposed 
a system and method for assigning tractor vehicles to freight 
loads within a freight transportation system. The system 
includes a satellite navigation subsystem that provides 
vehicle and load position data from which the locations of 
each tractor vehicle and freight load may be determined. A 
set deadhead distances that are required to be traversed by 
tractor vehicles unencumbered with freight loads while en 
route to load pick-up locations also may be determined from 
the position data. The system also determines multiple 
potential pick-up times at which the freight loads may 
become available for engagement by tractor vehicles at 
selected pick-up locations. Each unencumbered tractor 
vehicle then may be matched efficiently with an available 
freight load in accordance with matching criteria that may be 
based upon, for example, the compiled sets of deadhead 
distances and potential pick-up times. In addition, the sat­
ellite position data may be used to improve fleet utilization 
by reassigning tractor vehicles currently encumbered with 
freight loads through calculation of expected time of avail­
ability subsequent to load delivery. 

[0004] The ability of a mobile carrier vehicle to respond to 
a shipper's needs at any given time depends directly on the 
carrier vehicle's current capacity, which is the space that is 
currently available in the mobile carrier vehicle, and the 
current location of the mobile carrier vehicle. More often 
than not, carrier vehicles have "excess capacity" (i.e., the 
maximum available space in the carrier vehicle is not fully 
utilized). Excess capacity represents revenue or opportunity 
lost to the carrier. 

[0005] U.S. Pat. No. 5,835,716 has proposed a method for 
brokering carrier capacity. In accordance with this method, 
carrier capacity is entered into a transportation database in 
the form of a list of parameters, which may include: amount 
of space available; destination; dates and times; rates; and 
mode of transport (e.g., air, ground, ship, rail, or mixed 
modal). Requests for available capacity also are entered into 
the transportation database in the form of a list of parameters 
that define a requested shipment route. Such parameters may 
include: amount of space required; destination; dates and 
times; rates; and mode of transport. A data processing 
system identifies matches between the request for available 
capacity and the capacity that has been entered into the 
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transportation database. The system operator making the 
request for carrier capacity may display the request made 
and the matching capacity entries that have been identified 
by the data processing system. The system operator may 
select an appropriate matched entry from among those 
displayed. The selection then must be confirmed. Upon 
confirmation, the selected matched entry is saved to a 
transaction database and assigned a transaction code. The 
assignment of a transaction code may be the initiating step 
in preparing a bill for services or generating a transaction 
report. 

[0006] In another effort to improve efficiencies in the 
freight hauling industry, U.S. Pat. No. 6,035,289 has pro­
posed a web-based trading system that receives, by elec­
tronic media, one or more asks from each of a plurality of 
carrier entities, and one or more bids from each of a plurality 
of shipping entities. Each of the asks and bids are stored as 
a record in a general purpose programmable digital com­
puter. Each ask record includes data representing an avail­
able cargo capacity, an origin of shipment, an offered 
departure time window, an offered shipment destination, an 
offered destination arrival time window, and an ask price. 
Similarly, each bid record includes data representing a 
certain volume or weight of goods that need to be trans­
ported, a required shipping origin, a required shipping 
destination, a required departure time window, a required 
arrival time window, and a bid price. The trading system 
then performs a double auction bid-ask matching process 
that iteratively matches the bids to the asks to obtain a 
maximum number of matches based upon a plurality of 
matching constraints. The matching constraints are based 
upon the respective shipping origins and shipping destina­
tions, time windows, available cargo capacities, required 
volume or weight of goods, and ask and bid prices contained 
in the bid and ask records. 

SUMMARY 

[0007] In one aspect, the invention features a novel 
scheme (systems and methods) for allocating freight haulage 
jobs. In accordance with this inventive scheme, carrier 
capacity attributes, including position information, route 
information and excess capacity information, are received 
for each of a set of mobile carrier entities. Based upon the 
received mobile carrier capacity attributes, a projection of 
available carrier capacity is computed. One or more freight 
haulage job candidates then are identified from the set of 
mobile carrier entities based upon the computed projection 
of available carrier capacity and shipping attributes for each 
of a set of freight haulage jobs. 

[0008] In accordance with this aspect of the invention, a 
mobile carrier entity may be notified of freight haulage job 
attributes while on route to a destination for a current freight 
haulage job. In this way, mobile carrier entities may readily 
fill any excess capacity that they have at any particular time. 
In addition, the invention provides a centralized scheme for 
collecting excess capacity information and freight haulage 
job information on the fly, and automatically matching 
freight haulage jobs to excess capacity in real time. 

[0009] Embodiments in accordance with this aspect of the 
invention may include one or more of the following features. 

[0010] The step of computing the projection of available 
carrier capacity may include estimating future positions of 
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one or more of the mobile carrier entities. Future positions 
of one or more of the mobile carrier entities may be 
estimated at one or more times within pickup time windows 
specified for each of the freight haulage jobs. In some 
embodiments, future positions of one or more of the mobile 
carrier entities are estimated based at least in part upon 
current transport condition information. The freight haulage 
job candidates may be identified based at least in part upon 
the proximity of the estimated mobile carrier entity positions 
to pickup locations specified for each of the freight haulage 
jobs. 

[0011] The received excess capacity information prefer­
ably includes amount of available capacity and mode of 
transport. The freight haulage job candidates may be iden­
tified based at least in part upon a comparison of the received 
excess capacity information and an amount of needed capac­
ity and mode of transport specified for each of the freight 
haulage jobs. 

[0012] One or more of the received capacity attributes 
may be updated periodically. 

[0013] An amount of capacity available on a given mobile 
carrier entity may be computed based upon excess capacity 
information received from the given mobile carrier entity. 
The excess capacity information may include maximum 
volume information and maximum weight haulable by the 
given mobile carrier entity and volume information and 
weight for each item of freight being hauled by the given 
mobile carrier entity. 

[0014] In another aspect, the invention features a portable 
device, comprising: a memory; a wireless transceiver; a 
positioner that is operable to compute position information; 
a scanner that is operable to direct a light beam at a symbol 
and to recover information embedded in the symbol based 
upon detected reflections from the symbol; and a controller. 
The controller is coupled to the memory, the wireless 
transceiver, the positioner, and the scanner. The controller is 
operable to obtain from the scanner capacity attributes, 
including position information, route information and excess 
capacity information, for a mobile carrier entity and to 
control wireless transmission of the capacity attributes 
through the wireless transceiver in accordance with a mobile 
wireless communication protocol. 

[0015] In some embodiments, the positioner comprises a 
GPS receiver. The controller may be operable to compute 
excess capacity information from scanned information relat­
ing to maximum volume information and maximum weight 
haulable by a given mobile carrier entity and volume infor­
mation and weight for each item of freight being hauled by 
the given mobile carrier entity. 

[0016] In accordance with this aspect of the invention, an 
operator of a mobile carrier entity may easily obtain excess 
capacity information and wirelessly communicate that infor­
mation to the freight haulage job allocation system. For 
example, the operator may simply scan a bar code or other 
symbol that is attached to, for example, the container (e.g., 
trailer) carrier by the mobile carrier entity. The bar code 
symbol may include embedded information relating to, for 
example, the volume and weight capacity of the container. In 
addition, each time an item of freight is loaded into the 
container, the mobile carrier entity operator may scan a 
similar bar code symbol that is attached to the freight item 
and that specifies, for example the dimensions ( or volume) 
and weight of the freight. 
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[0017] Other features and advantages of the invention will 
become apparent from the following description, including 
the drawings and the claims. 

DESCRIPTION OF DRAWINGS 

[0018] FIG. 1 is a diagrammatic view of a plurality of 
mobile carrier entities and a plurality of shippers commu­
nicating with a global freight haulage job manager over a 
global communication network. 

[0019] FIG. 2 is a block diagram of a server computer on 
which the global freight haulage job manager of FIG. 1 may 
operate. 

[0020] FIG. 3A is a flow diagram of a method by which 
the global freight haulage job manager of FIG. 1 may 
receive carrier capacity attributes and job attributes from the 
mobile carrier entities and shippers of FIG. 1, respectively. 

[0021] FIG. 3B is a flow diagram of a method by which 
the global freight haulage job manager of FIG. 1 may 
allocate freight haulage jobs to the mobile carrier entities of 
FIG. 1. 

[0022] FIG. 4A is a diagrammatic front view of a portable 
device with which an operator of a mobile carrier entity may 
collect excess capacity information and wirelessly commu­
nicate with the global freight haulage job manager of FIG. 
1. 

[0023] FIG. 4B is a block diagram of components of the 
portable system of FIG. 4A. 

DETAILED DESCRIPTION 

[0024] In the following description, like reference num­
bers are used to identify like elements. Furthermore, the 
drawings are intended to illustrate major features of exem­
plary embodiments in a diagrammatic manner. The drawings 
are not intended to depict every feature of actual embodi­
ments nor relative dimensions of the depicted elements, and 
are not drawn to scale. 

[0025] Referring to FIG. 1, in one embodiment, a plurality 
of mobile carrier entities, including trucks 10, 12, 14, a plane 
16, a cargo ship 18, and a freight train 20, may communicate 
with a global freight haulage job manager 22 over a global 
communication network 24. Mobile carrier entities 10-20 
may communicate with global freight haulage job manager 
22 directly, or indirectly through an intermediary. For 
example, trucks 10, 12 may be part of a trucking fleet owned 
by a freight hauling company 26, which is configured to 
coordinate the assignment of freight haulage jobs to trucks 
10, 12 and communicate with global freight haulage job 
manager 22 on their behalf. Each of the mobile carrier 
entities 16-20 also may be part of a respective carrier fleet 
that is owned by a respective freight hauling company, or 
they may operate independently of other carriers. A plurality 
of shippers 26, 28 (e.g., commercial wholesale and retail 
shippers) also may communicate with global freight haulage 
job manager 22 over global communication network 24. 

[0026] As explained in detail below, global freight haulage 
job manager 22 is configured collect excess capacity infor­
mation and freight haulage job information on the fly, and 
automatically match freight haulage jobs to excess capacity 
in real time. In particular, global freight haulage job manager 
22 is configured to receive carrier capacity attributes, includ-
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ing pos1t10n information, route information and excess 
capacity information, for each of mobile carrier entities 
10-20, and to receive from shippers 26, 28 shipping 
attributes for each of a set of freight haulage jobs. Based 
upon the received mobile carrier capacity attributes, global 
freight haulage job manager 22 is configured to compute a 
projection of available carrier capacity. One or more freight 
haulage job candidates then are identified from the set of 
mobile carrier entities 10-20 based upon the computed 
projection of available carrier capacity and the received 
shipping attributes for the set of freight haulage jobs. In this 
way, a mobile carrier entity may be notified of freight 
haulage job attributes while on route to a destination for a 
current freight haulage job and, thereby, fill any excess 
capacity that it may have at any particular time. 

[0027] In the illustrated embodiment, each mobile carrier 
entity 10-20 includes a mobile communication unit ( an 
example of which is described below in connection with 
FIGS. 4A and 4B) that is configured to transmit and receive 
data wirelessly over a communication link provided by a 
respective orbiting satellite communication system 30, 32. 
Satellite communication systems 30, 32 communicate wire­
lessly with respective satellite ground stations 34, 36 that, in 
turn, communicate with freight hauling company 26 or 
global communication network 24 over, for example, a 
conventional fixed line connection. In other embodiments, 
mobile carrier entities 1020 may communicate with freight 
hauling company 26 and global communication network 24 
in accordance with other wireless communication protocols 
(e.g., a cellular telephone communication protocol, such as 
AMPS, GSM, TDMA, and CDMA). 

[0028] In the illustrated embodiment, each mobile carrier 
entity 10-20 also includes a positioning receiver ( or posi­
tioner; an example of which is described below in connec­
tion with FIGS. 4A and 4B) that is configured to receive 
position information from satellite communication systems 
30, 32 or from one or more other satellites that are part of 
a separate satellite navigation system (e.g., LORAN or GPS 
(Global Position System)). The position information may be 
transmitted to the positioning receivers in accordance with a 
conventional data transfer format (e.g., a Standard-C data 
protocol format). In other embodiments, a different naviga­
tion or positioning system may be used. For example, a 
series of radio repeaters that are located along a predeter­
mined route may track the location of one or more of the 
mobile carrier entities 10-14 and transmit the position infor­
mation to global freight haulage job manager 22. 

[0029] Global communication network 24 may include a 
number of different computing platforms and transport 
facilities, including a voice network, a wireless network, and 
a computer network. Available capacity attribute and freight 
haulage job attributes may be transmitted, and freight haul­
age job notifications may be presented in a number of 
different media formats, such as voice, Internet, e-mail and 
wireless formats. In this way, global freight haulage job 
manager 22 enables mobile carrier entities 10-20 and ship­
pers 26, 28 to access the job allocation services provided by 
global freight haulage job manager 22 using any one of a 
wide variety of different communication devices. For 
example, in one illustrative implementation, a wireless 
device ( e.g., a wireless personal digital assistant (PDA)) may 
connect to global freight haulage job manager 22 over a 
wireless network. Communications from the wireless device 
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may be in accordance with the Wireless Application Proto­
col (WAP). A wireless gateway converts the WAP commu­
nications into HTTP messages that may be processed by 
global freight haulage job manager 22. In another illustrative 
implementation, a voice device (e.g., a conventional tele­
phone) may connect to global freight haulage job manager 
22 over a voice network. Communications from the voice 
device may be in the form of conventional analog or digital 
audio signals, or they may be formatted as VoxML mes­
sages. A voice gateway may use speech-to-text technology 
to convert the audio signals into HTTP messages; VoxML 
messages may be converted to HTTP messages based upon 
an extensible style language (XSL) style specification. The 
voice gateway also may be configured to receive from global 
freight haulage job manager 22 real time audio messages 
that may be passed directly to the voice device. Alterna­
tively, global freight haulage job manager 22 may transmit 
formatted messages ( e.g., VoxML, XML, WML, e-mail) that 
must be converted to a real time audio format (e.g., using 
text-to-speech technology) before the messages may be 
passed to the voice device. In a third illustrative implemen­
tation, a software program operating at a client personal 
computer (PC) located at, for example, the premises of 
freight hauling company 26, may access the job allocation 
services of global freight haulage job manager 22 over the 
Internet. 

[0030] Referring to FIG. 2, in one embodiment, global 
freight haulage job manager 22, as well as service access 
software operating at freight hauling company 26 and sat­
ellite ground stations 34, 36, may communicate and pass 
digital information over a conventional distribution network 
infrastructure ( e.g., the Internet or a proprietary bulletin 
board service infrastructure). Accordingly, in this embodi­
ment, each of these entities may be implemented as one or 
more respective software modules operating on a respective 
server computer 40 that is connected to a conventional 5 
telephone or cable network. Server computer 40 includes a 
processing unit 44, a system memory 46, and a system bus 
48 that couples processing unit 44 to the various components 
of server computer 40. Processing unit 44 may include one 
or more processors, each of which may be in the form of any 
one of various commercially available processors. System 
memory 46 includes a read only memory (ROM) 50 that 
stores a basic input/output system (BIOS) containing start­
up routines for server computer 40, and a random access 
memory (RAM) 52. System bus 48 may be a memory bus, 
a peripheral bus or a local bus, and may be compatible with 
any of a variety of bus protocols, including PCI, VESA, 
Microchannel, ISA, and EISA. Server computer 40 also 
includes a hard drive 54, a floppy drive 56, and CD ROM 
drive 58 that are connected to system bus 48 by respective 
interfaces 60, 62, 64. Hard drive 54, floppy drive 56, and CD 
ROM drive 58 contain respective computer-readable media 
disks 66, 68, 70 that provide non-volatile or persistent 
storage for data, data structures and computer-executable 
instructions. Other computer-readable storage devices ( e.g., 
magnetic tape drives, flash memory devices, and digital 
video disks) also may be used with server computer 40. A 
user may interact (e.g., enter commands or data) with server 
computer 40 using a keyboard 72 and a mouse 74. Other 
input devices (e.g., a microphone, joystick, or touch pad) 
also may be provided. Information may be displayed to the 
user on a monitor 76. Server computer 40 also may include 
peripheral output devices, such as speakers and a printer. 
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One or more remote computers 78 may be connected to 
server computer 40 over a local area network (LAN) 80, and 
one or more remote computers 82 may be connected to 
server computer 40 over a wide area network (WAN) 84 
( e.g., the Internet). 

[0031] Referring to FIG. 3A, in one embodiment, global 
freight haulage job manager 22 may respectively receive 
carrier capacity attributes and job attributes from mobile 
carrier entities 10-20 and shippers 26, 28, as follows. Global 
freight haulage job manager 22 stands by until a login 
request is received from either a mobile carrier entity 10-20, 
a shipper 26, 28, or a third-party ( e.g., freight hauling 
company 26) that is acting on behalf of a mobile carrier 
entity or a shipper (step 90). In one embodiment, only users 
who have registered previously with global freight haulage 
job manager 22 are allowed to access the freight job allo­
cation services provided by global freight haulage job man­
ager 22. When a valid login request is received (step 90), 
global freight haulage job manager 22 determines whether 
mobile carrier capacity information or freight haulage job 
information is being entered (step 92). 

[0032] If mobile carrier capacity is being entered into the 
system (step 92), global freight haulage job manager 22 
queries the user for a set of prescribed mobile carrier 
capacity attributes (step 94), including one or more of the 
following attributes: 

[0033] current position information; 

[0034] excess capacity information (expressed, e.g., 
in terms of volume and weight available); 

[0035] route information (e.g., drop off location and 
any planned intermediate stops), dates and times; 

[0036] arrival time window; 

[0037] rates ( expressed, e.g., in terms of cost per unit 
of distance traveled); and 

[0038] mode of transport information (e.g., ground, 
ship, air, or rail). 

[0039] After the carrier capacity attributes have been 
entered (step 94), global freight haulage job manager 22 
queries the user whether capacity information for another 
mobile carrier entity is to be entered (step 96). If so, global 
freight haulage job manager 22 queries the user for another 
set of prescribed mobile carrier capacity attributes (step 94). 
Otherwise, global freight haulage job manager 22 stands by 
until another login request is received (step 90). 

[0040] If freight haulage job information is being entered 
(step 92), global freight haulage job manager 22 opens a new 
freight haulage job (step 98) and queries the user for a set of 
prescribed freight haulage job attributes (step 100), includ­
ing one or more of the following attributes: 

[0041] amount of capacity needed (expressed, e.g., in 
terms of volume and weight needed to be shipped); 

[0042] route information (e.g., pick-up and drop off 
locations); 

[0043] pick-up and drop off time windows 

[0044] mode of transport; and 

[0045] bid price 
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[0046] In some embodiments, the user may elect to enter 
information relating to only a subset of the prescribed freight 
haulage job attributes and, thereby, increase the likelihood of 
finding a matching mobile carrier entity. After the freight 
haulage job attributes have been entered (step 100), global 
freight haulage job manager 22 queries the user whether 
information for another freight haulage job is to be entered 
(step 102). If so, global freight haulage job manager 22 
opens another job (step 98) and queries the user for another 
set of prescribed freight haulage job attributes (step 100). 
Otherwise, global freight haulage job manager 22 stands by 
until another login request is received (step 90). 

[0047] As shown in FIG. 3B, in one embodiment, global 
freight haulage job manager 22 may allocate freight haulage 
jobs to mobile carrier entities 10-20, as follows. Global 
freight haulage job manager 22 stands by until a freight 
haulage job is opened (step 110). For each open job (step 
112), global freight haulage job manager 22 computes a 
projection of available carrier capacity for a qualified subset 
of the mobile carrier entities that are registered with the 
system (step 114). Mobile carrier entities having excess 
capacity in an amount that is equal to or greater than the 
capacity amount needed for a particular freight haulage job 
and having a rate that is less than or equal to the bid price 
for the job (if one is specified) are selected to be members 
of the qualified subset of mobile carrier entities. The pro­
jection of available carrier capacity may be computed by 
estimating the positions of the mobile carrier entities in the 
qualified subset at one or more times within the pick-up time 
window specified for the job. The position estimates may be 
computed based upon, for example, current mobile carrier 
positions, current mobile carrier destinations, expected aver­
age mobile carrier travel speed, and current transport con­
ditions ( e.g., road or flight conditions) along the projected 
mobile carrier routes. 

[0048] Next, one or more freight haulage job candidates 
are identified from the qualified subset of mobile carrier 
entities (step 116). The freight haulage job candidates may 
be identified based at least in part upon the proximity of the 
estimated mobile carrier entity positions to the pick-up 
location that is specified for the particular freight haulage 
job. In general, freight haulage job candidates will be 
located within a prescribed divergence distance of the pick­
up location at some time before the end of the specified 
pick-up time window. The divergence distance corresponds 
to the distance a mobile carrier entity may be willing to stray 
from its current transport route in order to pick-up the 
shipment for a particular freight haulage job. The divergence 
distance may be specified by each of the mobile carrier 
entities at the time the excess capacity is entered into the 
system. Alternatively, global freight haulage job manager 22 
may select a default divergence distance that is appropriate 
for the transportation mode of the mobile carrier entity and 
current transport conditions (if known). 

[0049] If there are any registered mobile carrier entities 
that potentially match the criteria specified for a particular 
freight haulage job (step 118), global freight haulage job 
manager 22 notifies the shipper who registered that job of 
one or more of the matching mobile carrier entities (step 
120). If there are no matching mobile carrier entities, global 
freight haulage job manager 22 periodically computes a new 
projection of available carrier capacity (step 114) until one 
or more potential matches are identified (step 116). The new 
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carrier capacity projection may reflect additional carrier 
capacity or carrier capacity updates that may not have been 
reflected in the previous projection. Global freight haulage 
job manager 22 may notify the shipper of all of the matching 
mobile carrier entities, or it may select only one or several 
of the matching mobile carrier entities based upon a pre­
scribed selection criteria ( e.g., lowest rate). If the shipper 
does not select any of the identified matching mobile carrier 
entities (step 122), global freight haulage job manager 22 
computes a new projection of available carrier capacity (step 
114) and repeats the process (steps 116-122); the new carrier 
capacity projection may reflect additional carrier capacity or 
carrier capacity updates that may not have been reflected in 
the previous projection. If a freight haulage job candidate is 
selected (step 122), global freight haulage job manager 22 
notifies the selected mobile carrier entity of the job oppor­
tunity (step 124). If the mobile carrier entity accepts the job 
(step 126), global freight haulage job manager 22 closes the 
job (step 128) and repeats the process (steps 110-128). 
Otherwise, global freight haulage job manager 22 computes 
a new projection of available carrier capacity (step 114) and 
repeats the process (steps 116-126); the new carrier capacity 
projection may reflect additional carrier capacity or carrier 
capacity updates that may not have been reflected in the 
previous projection. 

[0050] In some embodiments, the mobile communication 
unit and the positioning receiver carried by each mobile 
carrier entity 10-20 may be incorporated into a single 
portable device. The portable device also may include an 
optical scanner module that is configured to allow an opera­
tor of a mobile carrier entity to readily obtain excess 
capacity information. In accordance with these embodi­
ments, the operator may simply scan a bar code or other 
symbol that is attached to, for example, the container (e.g., 
trailer) that is carried by the mobile carrier entity. The bar 
code symbol may include embedded information relating to, 
for example, the dimensions ( or volume) and weight capac­
ity of the container. In addition, each time an item of freight 
is loaded into the container, the mobile carrier entity opera­
tor may scan a similar bar code symbol that is attached to the 
freight item and that specifies, for example the dimensions 
( or volume) and weight of the freight item. In some embodi­
ments, the portable device may be operable to compute the 
amount of excess capacity from the scanned information. In 
other embodiments, the portable device may transmit the 
volume and weight information to global freight haulage job 
manager 22, and global freight haulage job manager 22 may 
be configured to compute the amount of excess capacity 
from this information. 

[0051] Referring to FIG. 4A, in one embodiment, a por­
table device 130 includes a screen 132 that displays a 
graphical user interface, which may present one or more user 
options for controlling the operation of portable device 130. 
Portable device 130 also includes various user controls, 
including one or more control buttons 133, 134, 136, 138, 
140. Portable device 130 has an output port 144 for con­
necting to an input jack of an audio output device (e.g., 
headphones), and a cable port 146 for connecting to a 
computer or other hardware system. Portable device 130 
further includes an RF antenna 148 for communicating with 
communication satellite systems 30, 32. Portable device 130 
also includes a scanner port 150 through which an optical 
beam may exit portable device 130 and scan across a symbol 
and through which optical reflections from the symbol may 
be transmitted for detection by a scanner module located 
within portable device 130. 
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[0052] As shown in FIG. 4B, portable device 130 has a 
communication subsystem that includes a network adapter 
152 that is configured to communicate through cable port 
146 and a transceiver 154 that is configured to communicate 
via RF antenna 148. Transceiver 154 may incorporate, for 
example, a GPS receiver that is configured to compute 
position information from data received from multiple GPS 
satellite systems. Portable device 130 includes a conven­
tional scanner module 155 that is configured to communi­
cate through scanner port 150. Portable device 130 also may 
have a digital content rendering subsystem that includes an 
audio adapter 156 that is configured to transmit digital audio 
data signals to one or more speakers 158, and a display 
adapter 160 that is configured to transmit image data signals 
to display screen 132. A controller 162 is configured to 
control the operation of portable device 130. Portable device 
130 also may have a memory 164 that may include a random 
access memory (RAM) and a read only memory (ROM). In 
some embodiments, one or more other storage technologies 
may be used, including an internal hard drive and a remov­
able storage device (e.g., a removable hard drive, storage 
card or disk). A battery power supply 166 supplies the 
electrical power needed to operate portable device 130. 

[0053] The systems and methods described herein are not 
limited to any particular hardware or software configuration, 
but rather they may be implemented in any computing or 
processing environment, including in digital electronic cir­
cuitry or in computer hardware, firmware or software. The 
global freight haulage manager 22, the service access soft­
ware, and the control and capacity computation software for 
portable device 130 each may be implemented, in part, in a 
computer program product tangibly embodied in a machine­
readable storage device for execution by a computer pro­
cessor. In some embodiments, these modules preferably are 
implemented in a high level procedural or object oriented 
programming language; however, the algorithms may be 
implemented in assembly or machine language, if desired. In 
any case, the programming language may be a compiled or 
interpreted language. The methods described herein may be 
performed by a computer processor executing instructions 
organized, e.g., into program modules to carry out these 
methods by operating on input data and generating output. 
Suitable processors include, for example, both general and 
special purpose microprocessors. Generally, a processor 
receives instructions and data from a read-only memory 
and/or a random access memory. Storage devices suitable 
for tangibly embodying computer program instructions 
include all forms of non-volatile memory, including, for 
example, semiconductor memory devices, such as EPROM, 
EEPROM, and flash memory devices; magnetic disks such 
as internal hard disks and removable disks; magneto-optical 
disks; and CD-ROM. Any of the foregoing technologies 
may be supplemented by or incorporated in specially-de­
signed AS I Cs ( application-specific integrated circuits). 

[0054] Other embodiments are within the scope of the 
claims. 

What is claimed is: 
1. A method of allocating freight haulage jobs, compris­

ing: 

receiving capacity attributes, including position informa­
tion, route information and excess capacity informa­
tion, for each of a set of mobile carrier entities; 

computing a projection of available carrier capacity based 
upon the received mobile carrier capacity attributes; 
and 
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identifying one or more freight haulage job candidates 
from the set of mobile carrier entities based upon the 
computed projection of available carrier capacity and 
shipping attributes for each of a set of freight haulage 
jobs. 

2. The method of claim 1, wherein computing the pro­
jection of available carrier capacity comprises estimating 
future positions of one or more of the mobile carrier entities. 

3. The method of claim 2, wherein future positions of one 
or more of the mobile carrier entities are estimated at one or 
more times within pickup time windows specified for each 
of the freight haulage jobs. 

4. The method of claim 2, wherein future positions of one 
or more of the mobile carrier entities are estimated based at 
least in part upon current transport condition information. 

5. The method of claim 2, wherein the freight haulage job 
candidates are identified based at least in part upon the 
proximity of the estimated mobile carrier entity positions to 
pickup locations specified for each of the freight haulage 
jobs. 

6. The method of claim 1, wherein the received excess 
capacity information includes amount of available capacity 
and mode of transport. 

7. The method of claim 6, wherein the freight haulage job 
candidates are identified based at least in part upon a 
comparison of the received excess capacity information and 
an amount of needed capacity and mode of transport speci­
fied for each of the freight haulage jobs. 

8. The method of claim 1, further comprising computing 
an amount of capacity available on a given mobile carrier 
entity based upon excess capacity information received from 
the given mobile carrier entity. 

9. The method of claim 8, wherein excess capacity 
information includes maximum volume information and 
maximum weight haulable by the given mobile carrier entity 
and volume information and weight for each item of freight 
being hauled by the given mobile carrier entity. 

10. A computer program for allocating freight haulage 
jobs, the computer program residing on a computer-readable 
medium and comprising computer-readable instructions for 
causing a computer to: 

receive capacity attributes, including position informa­
tion, route information and excess capacity informa­
tion, for each of a set of mobile carrier entities; 

compute a projection of available carrier capacity based 
upon the received mobile carrier capacity attributes; 
and 

identify one or more freight haulage job candidates from 
the set of mobile carrier entities based upon the com­
puted projection of available carrier capacity and ship­
ping attributes for each of a set of freight haulage jobs. 

11. The computer program of claim 10, wherein comput­
ing the projection of available carrier capacity comprises 
estimating future positions of one or more of the mobile 
carrier entities. 
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12. The computer program of claim 11, wherein future 
positions of one or more of the mobile carrier entities are 
estimated at one or more times within pickup time windows 
specified for each of the freight haulage jobs. 

13. The computer program of claim 12, wherein the 
freight haulage job candidates are identified based at least in 
part upon the proximity of the estimated mobile carrier 
entity positions to pickup locations specified for each of the 
freight haulage jobs. 

14. The computer program of claim 10, wherein the 
received excess capacity information includes amount of 
available capacity and mode of transport. 

15. The computer program of claim 14, wherein the 
freight haulage job candidates are identified based at least in 
part upon a comparison of the received excess capacity 
information and an amount of needed capacity and mode of 
transport specified for each of the freight haulage jobs. 

16. The computer program of claim 10, further compris­
ing computing an amount of capacity available on a given 
mobile carrier entity based upon excess capacity information 
received from the given mobile carrier entity. 

17. The computer program of claim 16, wherein excess 
capacity information includes maximum volume informa­
tion and maximum weight haulable by the given mobile 
carrier entity and volume information and weight for each 
item of freight being hauled by the given mobile carrier 
entity. 

18. A portable device, comprising: 

a memory; 

a wireless transceiver; 

a positioner operable to compute position information; 

a scanner operable to direct a light beam at a symbol and 
to recover information embedded in the symbol based 
upon detected reflections from the symbol; and 

a controller coupled to the memory, the wireless trans­
ceiver, the positioner, and the scanner and operable to 
obtain from the scanner capacity attributes, including 
position information, route information and excess 
capacity information, for a mobile carrier entity and to 
control wireless transmission of the capacity attributes 
through the wireless transceiver in accordance with a 
mobile wireless communication protocol. 

19. The portable device of claim 18, wherein the posi­
tioner comprises a GPS receiver. 

20. The portable device of claim 18, wherein the control­
ler is operable to compute excess capacity information from 
scanned information relating to maximum volume informa­
tion and maximum weight haulable by a given mobile 
carrier entity and volume information and weight for each 
item of freight being hauled by the given mobile carrier 
entity. 

* * * * * 
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