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(57) Abrege(suite)/Abstract(continued):
transportation documentation, Initial preparation, and transmission of the documentation from on board a vehicle or while the

vehicle Is In transit. A remote processor recelives the documentation, stores the documentation and feeds the documentation to a
load planning software for generation of advance loading manifests from the remote processor and recelive them on demand.
Further, a mobile data transmission device Is provided for use by a driver to communicate transportation documentation, and
vehicle information to the remote processor, and, in some applications, can receive instructions for en route alterations of package
pickup or delivery. The documentation can reside on a server remotely accessible by customers.
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ABSTRACT OF THE INVENTION

The present invention automates the process of receiving transportation
documentation and producing advance loading manifests therefrom to optimize load
planning and dynamic product shipment and delivery control. Methods provide for
receipt of the transportation documentation, initial préparation, and transmission of
the documentation from on board a vehicle or while the vehicle is in transit. A remote
processor recelves the documentation, stores the documentation and feeds the
documentation to a load planning software for genération of advance loading
manifests from the remote processor and receive them on demand. Further, a mobile
data transmission device 1S proVidéd for use by a dniver to communicate transportation
documentation, and vehicle information to the remote processor, and, in some
applications, can receive instructions for en route alterations of package pickup or

delivery. The documentation can reside on a server remotely accessible by customers.
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BILL OF LADING TRANSMISSION
- AND PROCESSING SYSTEM .
FOR LESS THAN A LOAD CARRIERS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates generally to methods of dynamic load plannirg

and billing used by less-than-a-load (LTL) carriers and more particularly, to a method
for transmiting shipping documents or bills of lading directly from the truck driver to

a common point or terminal so that billing and load planning can be accomplished

while the load is being delivered from the customer,
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GENERAL BACKGROUND

The shipping ihdtxstry chsi§t§ primarily of three types of carriers, each
offering services that satisfy different customer needs. There are small package
carriers like Federal Express, United Parcel Service and others who pick up small
packages, consolidate these packages into large loads, move them close to their -
destination point and then deliver the packages. At the opposite end of the shipping
business are the large customers which fill entire trucks or trailer loads and are
considered to be truck load shippers. The category in between the truck load shippers
and the small package s‘hipperé are ]esé-than-a-load (LTL) carriers. Similar to the
UPS driver.who collects and delivers many small pac.lﬁgl-ges- du‘ring a business day, the
less-than-a-load (LTL) carrier piéks_'up_frei.ght from upwards of 20 different
custommers. This freight is typically destined to many different locations around the
country. The freight'is brought back to a terminal where the shipments are unloaded
from the truck, consolidated with other freight mdving in the same direction and then
reloaded on delivery trucks. The freight is sorted and consolidated into truck loads at
the terminal to minimize the empty space on the truck that will transport the freight
from the local tenﬁinal to either a locél delivery or a distribution terminal in another
city or state. At the distribﬁtion terminal the truck will be unloaded and its freight
restored and reconsolidated for delivery to customers in the local area around the
distribution terminal or shipment to another distribution terminal.

Each individual shipment 1S go'.verned by a separate contract called a “bill of
lading’. Oftén, customers,will'ha've their own bill of lading form that they use for

shipping. Thus, over the course of a day a truck driver may collect many different bill

of lading forms, one for each shipment. As in any business, efficiency and speed are
measuring sticks for customer service. As an internal matter, as with any other
business, the faster payment is reéeived, the better the cash flow. The speed and

efficiency of these processes are what gives a trucking or other carrier a competitive
edge. Typically, a truck driver will leave the truck terminal in the morning and return
- In the evening. When he returns he has a hand full of bill of lading forms and other
paper work which is submitted to the corporate office where it is processed by billing

clerks using data entry skills. After the information from each bill ofléding 1S

entered, the shipping information is transmitted to the loading dock at the terminal so
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that the freight moving to common points can be consolidated and the delivery
schedule plaﬁn&d.—f o

The goal of proper load planning is to deliver the freight on time with the
delivery truck leaving the terminal with a full load. Unfortunately, both-the tmck
used to pick up the freight and the truck used to deliver the freight are often sittihg
idle at the terminal while the data entry and load planning functions are being
performed. Additionally, because the freight typically comes fn one truck at a time
the loading dock may not know in advance of the trucks’ arrival at the terminal or the
contents and the destination of the freight picked up on a given day. Consequently, a
delivery truck will often depart the terminal only partially loaded. Many of these
partially loaded trucks could have been fully loaded had the load planner known about
unscheduled freight that had been picked up and would soon arrive at the terminal.
This movement of freig-ht- as partial also results in decreased efficiency, increased
COSts ahd reduced profits for the trucking company.

Computer software has been developed to perform load and shipping planning
functions. U.S. Patent No. 5,265,006 titled “DEMAND SCHEDULED PARTIAL
CARRIERS LOAD PLANNING SYSTEM FOR THE TRANSPORTATION
INDUSTRY?™ is an example of this type of software. Load planning software, while
r¢ducing the time expended in planning shipments, is unable by itself to reduce the
inefficiency caused by partial loads that could have been full loads due to
unscheduled freight, since this freight would not have been entered into the computer
program.

U.S. Patent No. 5.168,444 (Cukor), titled “SHIPMENT SYSTEM
INCLUDING PROCESSING OF DOCUMENT IMAGES?”, illustrates a system
where the bills of lading are faxed from local shipping terminals to the shipping
company’s headquarters. At headquarters, where the data entry clerks could be
supervised, a data entry clerk views the image of the bill of lading and enters the
‘appropriate information in to the billing and accounting database. This system while
using a fax machine, still requires that the truck driver return \to a terminal before the

shipping documents are sent to the company headquarters. Thus, while this system
may reduce the errors made by the data entry personnel, it does not reduce the

inefficiencies caused by the data entry clerks waiting for a driver to arrive at a
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terminal with the bills of lading and fax the bills of lading to headquarters, or the inefficiency
caused by the driver waiting for the load planning to be completed.
SUMMARY OF THE INVENTION

The present invention has solved the problems described above and comprises broadly
a system for transmitting bills of lading to a central facility so that billing and load planning
may be accomplished while the freight is en route to a terminal, the equipment used to
transmit the bill of lading from the driver to a terminal or central location, and the method for
transmitting the bill of lading. There is a document input system that provides for scanning
the paper bill of lading into an electronic data format or electronic bill of lading. Connected
to the input system is a document transmitting system. The transmitting system transmits the
electronic bill of lading to a document receiving system using a communications link. The
document receiving system is connected to a document processing system. This processing
system provides for the display and printing of the electronic bill of lading; for sharing the
electronic bill of lading over a network; and for extracting load planning and billing
information from the electronic bill of lading. The load planning data is sent to a load°planner
or to load planning software and the billing data is sent to a load planner or to load planning
software and the billing data is sent to the billing clerk or accounting/billing software
application. With this information in the computer system, the customer can now be billed as
well as appropriate load planning can be accomplished, so that when the truck driver returns
to the terminal the load planning is completed. Thus, each freight shipment can be unloaded
from the truck and directly placed on the truck that will be carrying that load to its next
destination. Having the load planning accomplished prior to the freight's arrival, reduces the
freight turn-around time and freight handling. Additionally, since the load planner knows

what freight is on its way to the terminal, fewer delivery trucks will depart with partial loads.

Consequently, the trucking company would be able to move the same amount of freight at a
lower cost. .

In accordance with an aspect of the present invention, there is provided a remote
processing system capable of dynamically calculating an advance loading manifest,
comprising: a processor; a memory; a set of executable instructions residing on the processor
capable of dynamically processing and routing one or more transportation documents, storing
the transportation documents in the memory, and extracting from one or more of the

transportation documents packing data used to dynamically calculate the loading manifest

and transmit the loading manifest to a remote facility in advance of the arrival of a
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transportation vehicle at the remote facility; and a set of communication instructions capable
of electronically communicating with a remote client configured for access to the
transportation documents by a customer.

In accordance with another aspect of the present invention, there 1s provided a system
for load planning for shipping of freight, the system comprising: a portable input system
configured to receive bill of lading data from a driver on a route collecting freight from
customers; a portable transmitter configured to transmit the bill of lading data via a
communication link while the driver 1s on a route collecting freight from customers;

a receiver at a central processing facility configured to receive the bill of lading data
transmitted by the transmitter while the driver is on a route collecting freight from customers;
software located at the central processing facility and contigured to utilize the bill of lading
data to build a shipping and loading plan to minimize partial loads; a host computing device
located at the central processing facility and configured to make available at least some of the
bill of lading data to one or more client computing devices; and a client computing device
located at a customer location and configured to receive the bill of lading data trom the host
computing device.

In accordance with another aspect of the present invention, there 1s provided a remote
processing system for dynamically calculating an advance loading manifest, comprising: a
processor; a memory; and a set of executable instructions residing on the processor tor
dynamically receiving one or more documents from a transportation vehicle, processing and
routing the one or more transportation documents, storing the one or more transportation
documents 1n the memory, extracting packing data from the one or more transportation
documents, and utilizing the extracted packing data to dynamically calculate the advance

loading manifest and transmit the advance loading manifest to a remote facility in advance of

the arrival of a transportation vehicle at the remote tacility.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a block diagram of a load planning and billing system setup 1n accordance

with the present invention;

4a
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F1g. 1B s a block diagram of an alternate embodiment of a system for load
planning and billing simiiar to that shown inFig. 1A;

Fig. 2A 1s a functional block diagram of document scanning and transmission
device using a personal computer setup in accordance with the present invention;

Fig. 2B is a functional block diagram of an electronic bill of lading
transmission system setup in accordance with the present invention;

Fi1g. 3 1s a flow diagram depicting an illustrative method oftransmlmng
shxppmg documentation in accordance with the present invention;

Fig. 4 1s a flow diagram depicting an illustrative method of processing an '

image in accordance with the present invention;
Fig. S 1s a diagram illustrating Image processing by a remote processor in

accordance with the present invention;

N\

Fig. 6 1s a block diagram of anvillustrative device capable of scanning and
transmitting an image 1o a remote processor in accordance with the present invention:;

Fig. 7 1s a block diagram of an illustrative remote processor which
dynamically generates advance loading manifests in accordance with the present
invention: and

Fig. 8 1s a block diagram of an altemate embodiment of a system for load

planning and billing.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1A illustrates a bill of lading transmission and processing system for
less-than-a-load (LTL) carriers in accordance with the present invention. The bill of

lading transmitting and processing system 10 comprises scanning a document using a

scanning/input system 20, initiating a document transmission using a communication
system (transmitter) 30, establishing a connection using a communications link 40,
receiving a document using a communications system (receiver) 50, extracting the
load planning and billing information 60 from a transmitted electronic bill of lading,
transmitting or sharing the load planning information with a load planner or load
planning software 70, and transmitting or sharing the billing information extracted

from the electronic bill of lading with a billing or accounting software package 90.

The illustrated system is designed so that a truck driver, while en route, can transmit a
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bill of lading received from a customer to a central processing location where the

billing and load planning information is extracted and used.

Figure 1B shows an alternative version of the system described above. The

only difference is that the extraction of load planning and billing information 1s split

into two blocks. The extraction of load planning data 60A and the extraction of |

billing information 60B. This information 1s used as described above.

The document scanning/input system 20 can take many different forms. One
exemplary method and system comprises a portable scanner connected to a notebook
computer. This computer is capable of being interfaced with the communication |
system (transmitter) 30 selected by the user. Al‘iernative]y, a portabie fax machine
capable of being eithef directly 6r through an interface circuit connected to a variety
of communications systems including but not limited to cellular telephones, radio
links, satellite communication systems and standard telephone systems. If a scanner
connected to a personal computer system is used, the computer can include the
appropriate software as well as the appropriate PCIMA card or a built in interface for

connection 1o any of the above communication systems (transmitter)30. As an

alternative to using a full notebook computer. a personal digital assistant (PDA) may
be utilized if it has the appropriate interface capability between the scanner and the
cqmmunication system 30\ selected. Additionally, if customers agree to use a standard
electronic form for a bill of ladiﬁg or other shipping document, the form could be

given to the driver on disk and then transmitted directly without the need for
scanning. Furthermore, a PDA or personal computer could be programmed with an
electronic form that the customer could fill out and sign while the driver was loading

the shipment. Afier review and verification by the driver, the PDA or computer
would then transmit the electronic form to the communication system. Thus, it can be
readily seen that the document scanning/input system can be produced as a single unit
or may be made up of several independent systems connected together.

TI'he document communication system (transmitter) 30 and document
communication system (receiver) 50 are comprised of similar equipment, such that

both a transmitting device and a sending device will include a compatible software to
interface with one another through transmission protocols such as TCP/IP, or any
other transmission protocols. This communications equipment can be a stand alone

system or can be provided as part of an integrated package with the document

6
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scanning or input system 20. The preferred packaging would be to use separate

systems so that the communication systems could be upgraded or changed as

technology and the trucking company requirements change. Examples of
communication systems that could easily be used to transmit a signal which contains
the information from the bill of lading are the following broad categories: analogue
telephones; digital telephones; high frequency (HF), very high frequency (VHF), or
ultra-high frequency (UHF) radio transmitters; cellular telephone; or satellite

communication systems. The distance over which the communications link 40 must
be reliable will determine which communication system is selected by a specific user.
For short distances (line of sight), cellular telephone and VHF/UHF radio links can be
utilized. Medium distance transmission (line of sight to 100 miles) would typically
use cellular telephones if available or HF radio links. HF radio is the least preferred
communication system due to signal propagation problems. Long distance
communications could use cellular telephone if available or satellite communication
systems.

The use of standard or plain old telephone systems (POTS) communication
circuits could be accessed using an acoustic coupler and a modem so that a standard

telephone handset could be utilized. If it is not necessary to utilize a standard
telephone handset, then just a modem with a direct connection to the telephone system

would be utilized. To utilize any of the HF, VHF or UHF radio systems, a radio
frequency modem would be required to be a part of the communication or
communication system 50. To use cellular techn\ology in either an analogue cellular
phone or a digital cellular phone, the appropriate cabling and modems would also be
required to be part of the communication systems 30 or 50.

There is a fairly broad spectrum of satellite communication systems presently
available and a host of satellite communication systems that are béing developed or

implemented that could be utilized in the future. All of these systems will require the
use of some type of radio transceiver and antenna assembly for communicating

between the satellite and the truck. Depending upon the type of satellite
communication equipment utilized, a radio frequency (RF) modem or some other

interface may be required to be a part of the communication systems 30, 50 in order
for the digital information generated by the document scanning/input system 20 to be

converted into a radio signal for transmission to the satellite. Additionally, some

7
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trucks already use a satellite communication system to track the vehicle’s location and
communicate with the driver. If such a system is already installed the document
scanning/input system 20 could interfere directly with the installed equipment.

Communication link 40 can comprise any system or method of transmitting

the information from the communication system 30 to communication system receiver

50. These systems and methods include: 1) standard phones lines; 2) a combination
of radio and telephone circuits, as used in a cellular telephone system; 3) a direct radio
circuit, which would be employed in a situation using an HF, VHF or UHF radio link;
4) a combination of VHF or UHF radio link to a satellite with a return VHF, UHF link
to a ground station, the ground station would link to a central processing facility over
a telephone line, alternatively the ground station and telephone line could be replaced

by a second radio link directly to the central processing facility, depending on how

the satellite communication system was designed to be used.

In order to maximize the efficiency of the bill of lading transmission and
processing system. the electronic bill of lading, received at the central processing
facility for the trucking company is processed to extract the load planning and billing
information 60. Alternatively, the load planning information 60A and billing
iInformation 60B may be separately extracted. To extract this information, the
electronic bill of lading received by the document communication system 50 would be
processed to remove the applicable information from the electronic bill of lading and
transmit the required information to either the load planner 70 or to the billing and
accounting software package 90. ‘

One method of extracting load planning and billing information would be to
interface the document communication system 50 with a standard personal corﬁputer
using the appropriate modem or interface box. The electronic bill of lading would be
digitized and then processed with an optical character recognition (OCR) or
intelligent character recognition (ICR) software package. The character based
electronic bill of lading provided by the OCR program is then used in the load
planning and billing processes. The load planning information would preferably then
be transmitted to the load planner over a local area network. This information could

be printed and/or displayed at the load plarmer’s terminal. As an additional time saver

the load planning information 60 could be transmitted to a computer running on the
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local area network. This computer would run a load planning software package which
would do the load consolidation and planning automatically.

A second method of extracting the load planning and billing information
would be for a data entry clerk to view either a paper or electronic copy of the
electronic bill oflading and manually enter the appropriate data into a computer
system for load planning, billing, and accounting. If a computerized load planning
system was not utilized, a paper copy of the electronic bill of lading would be printed
and given to the load planner.

The billing information extracted would be transmitted or inputted into a
standard bflling and accounting software package which could automatically invoice
the shipper so that there would be a shorter time period between picking up a load and
billing the shipper. Addftiona]]y, the load planning information extracted could be
transmitted or input into a load planning software package that could automatically
build a shipping and loading plan to minimize partial loads and keep the shipments on
time. An additional value of having the load planning and billing information
automatically extracted from the electronic bill of lading is expected that fewer errors
in load planning and billing would be made. In practice, this system can range from a
fully automatic, electronic, paper less system to one which relies on paper and uses
the system merely as a transmissioh device.

Fig. 2A is a functional block diagram of a document scanning transmission

device 20 using a personal computer and a scanner. Furthermore, a document

communications system 30 includes a modem for transmission. Alternatively, a

document scanning transmission device 20 could be created by utilizing a PDA as

shown in Fig. 2B.

Fig. 3 is a flow diagram depicting a method of transmitting shipping
documentation enabling dynamic load planning in accordance with the presént
invention. Shipping documentation is ofien received in paper form by the driver of a

truck from a customer at the time of pickup or otherwise while the driver is delivering
his/her cargo. The documentation is generally associated with a package or item to be
delivered given to the driver by a customer (or completed by the driver at the time of

pickup). This documentation may be supplemented by the driver with remarks,

weather conditions, corrections, additional details, and otherwise updated en route as

applicable. Typically, such shipping documentation includes bills of lading, and the
9
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documentation may be one to several pages in length for each package or item to be

separately delivered. The term “package” will be used herein to connote any 1tem or
cargo to be shipped. The driver may have a number of unique bar coded self

adhesive stickers with each unique bar code being replicated on two identical stickers.

The driver will place one of these stickers on the package or item provided by the

customer and another corresponding sticker will be placed in the upper-right-hand
- comer of the first page of the shipping documentation. These bar codes can be
encoded in a machine readable format and are marked in a structured manner such
that a bar code reader equipped with compatible software can readily identify

information from the bar code, such as, the identification of the truck driver receiving
the package, date of receipt, general location of receipt, identification of the truck,
route information, or the hke.

Having identified the packageand the documentation, the driver loads the
package onto his truck in step 100 and scans an image of the documentation received
creating an electronic representation of the documentation. This digital representation
of the documentation is then transferred to an image processor where the image 1s
prepared for transmission in step 110. Many commercially available scanning devices
are capable of creating an 1mage of the documentation and capable of interfacing to a
computing device such as a palm-top computer. In this exemplary embodiment, the
palm-top computer includes an image processor which includes software logic

capable of compressing the image into a smaller memory space. Compression

techniques are well known in the art and any appropriate compression technique

would be sufficient. The image processor also interfaces with a transmission device

such as a cellular modem, wireless modem. and the like.
Prior to sending the compressed documentation, the software logic break the
documentation into smaller units, or packets. These packets will generally be

numbered and the total number of packets recorded as part of the processing. This

will permit the computing device used by the driver, to reliably transmit to a remote
processing center’s computing device. Busting the documentation into smaller
packets, which are then sent in Step 110, will also decrease the expense associated
with transmitting the documentation should an error in transmission occur, such as
loss of communication with a cell tower after 50% of the documentation was sent.

Particularly, if an error is encountered, both the computing device used by the driver

10
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and the remote processing’s computing device will know what packets have been

received and what still needs to be received by the remote processor. Initially, the
transmission device of the driver’s computing device makes contact with the remote
processing center's computing device and transmits the total number of packets which
are 10 be sent. As each packet is received, the packet’s number is recorded by both
the receiving computing device and the sending.compuling device. With this
information, error recovery with failed t.ransmissions can be readily resolved.

Once the documentation 1s successfully received (step 150) at the selected
remote processing site, the packets are ordered correctly and concatenated togethef to
reform the document (or documents) sent, which is then decompressed. The
decompressed documentatjon is stored on the remote précessing center’s computing

“device in step 160.

Thereafter, load plans for a destination. which mgy include interim and final
destinations for package, can be dynamically preformatted and manipulated by
using a computing device to request from the remote processing center’s computing

device an advance loading manifest. Advance loading manifests, are documents
penerated by the Joad planning sofiware discussed above. These documents provide
“instructions to workers at a destination, informing the workers that a particular
package or item needs to be placed on a particular truck for further shipment at a
panicular time. Since, the load planning software is receiving documentation
regarding the packages dynamically throughout delivery day, whenever the load
planning software is reqxneSted 10 generate an advance loading manifest, the loading

efficiency of the trucks is fully maximized, at that point in time. As will be
understood, the inventive system enables dynamic routing of items and packages as

they are en route. Optimization of transponation resources and dehivery times can
thereby be accomplished on a dynamic and real time basis, and shipments can be
redirected to accommodate changing conditions and needs of customers, vehicles and
extraneous factors (e.g., weather and traffic).

When an advance loading manifest is requested, the remote processing
center’s computing device, utilizing a software logic, will programmatically request
an extract (step 180) of all documentation relevant 1o generating an advance loading

manifest for a requesting destination. These sets of documentation are pulled from

the computing device’s storage in step 170 and compared. In step 190, the relevant

11
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information contained in these sets of documentation such as package weight,
package dimension, package destination, package delivery requirements, package

current location. etc. are fed to the load planning software to produce one or more

advance loading manifests.

The generated advance loading manifest is then transmitted by the remote
processing center’s computing device to the requesting destination (e.g., steps 210,
220, and 230). While it is contemplated that a single remote processing center for at
least selected geographic regions, it should be understood that the processing center

could also be located at a destination or interim destination, and that any number of

processing centers might be utilized to service any particular geographic regibn.
Reception of the advance loading manifest at the requesting destination may be by
any acceptable electronic means such as facsimile, hand held.computing devices,
email, electronic bulletin boards, or direct transmission to the requesting destination’s
computing devices such as on a network. The requesting destinations may then view
and use the generated advance loading manifests (or alternatively access the data to
penerate their own manifests) to optimize truck loading in steps 240, 250, and 260.
F1g. 4 1s a flow diagram depicting an exemplary method of processing an
image in accordance herewith. This image might be shipping data in the form of
documentation provided by a customer to a driver and associated with a customer’s
package. It may also include comments, remarks, details, error notations, and
corrections which are electronically communicated by the driver and associated with
the image. The driver may add this additional data to be associated with the image,
through any electronic input device interfaced to a computing device or by writing the
additional data on the customer’s documentation. This may be accomplished by
following instructions (generated from a software program developed to obtain
standard comments from the driver) on a computer screen and selecting options with

an attached mouse; using a keyboard to type additional data; using a wand to write in

the information on a PDA; using a pen to make notations on the documentation which
will then be scanned in with the documentation; speaking into an input device
interfaced to a computing device and capable of performing voice recognition
operations; and transferring the additional data from one computing device to another
such as using infrared transmission from a driver’s PDA to the driver’s main

computing device.

12
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Once the customer documentation and package are received at a pickup point,
the items are labeled with bar coded stickers as discussed above with Fig. 3. Next, the
driver may add additional information to the documentation itself or through the

driver’s computing device. The documentation is then scanned into the driver'’s

computing device in step 270. An electronic image is created of the documentation
which includes any driver added information. This image is then compressed 1n step
280, and preferably divided into smaller units or packets in step 290. Each packet is
then sent in step 300, and if a remote processor indicates a packet was not received
properly in step 320, the packet in question is resent in step 300 until successtul

completion.

Simultaneously, the driver’s main computing device 1s preferabl.y capable of
recording or receiving information about the transportation vehicle 1n st?p 420. This
information might include, mechanical performance of the vehicle (e.g., engine
temperature, o1l pressure, fluid levels, tire pressure, and the like), location of the
vehicle, weather conditions, speed of travel. direction of travel, and the like. This
vehicle information is sent to the remote processor in step 430.

Steps 270, 280, 290, 300, 420, and 430 can all occur while the driver is on
board the transportation vehicle or while the truck is in transit. While the scanning
step (270) may be undertaken prior to departing a pickup location (e.g., where there is
only a single driver), this step might be performed while en route by using an
automatic feed/scanning arrangement, or where another person on board can complete
the scans en route. The phrase “on board” is intended to connote the fact that the
equipment will travel with the driver and vehicle, and is not limited to any particular

location. Therefore, the driver could transmit customer documentation or vehicle

information from a PDA or device that can be carried with him outside of the truck
cab, or could use the equipment to scan and transmit from physically being in the
vehicle itself. Moreover. sending the customer documentation and vehicle -
information can occur while the driver is actually driving the transportation vehicle,
as mentioned. Once all information is stored electronically, preferably no further
actions are required by the driver to ensure the information is sent to the remote
processor, since this can all be coordinated with executable instructions residing on

the driver’s computing device and the remote processor’s computing device. This
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frees the driver to continue with his deliveries with minimal interruption and delay,
and requires very minimal training of the driver.

The remote processor initially validates that all packets are received in step
310. If packets are not fully received, the sending transportation vehicle to will resend
a missing packet in step 320. Once all packets are received, they are assembled in the
appropriate order in step 350 and decompressed in step 360. Based on the bar coded
label associated with the documentation, the documentation may be routed to different
work processing queues. Work processing queues are electronic locations where
certain operations are to be performed based upon the receipt of the documentation.
For example, the loading information contained in the documentation may be
electronically transmitted to'. another remote location so that the image of the
documentation may be manually keyed into an electronic text format for use i1n load

N
planning software discussed above. Moreover, billing information may be manually

keyed into a software billing system.

The work processing queues need not be local to the processor sending the
documentation. In this way. the documentation may be routed to work processing
queues any where in the world, where for instance labor is less expensive and more
abundant. For example, the documentation may be routed to India, China, Indonesia,
or the Philippines so that the documentation can be manually keyed at a lower cost.
Furthermore, this routing to different time zones permits documentation to be
processed 24 hours a day, since many of the recited countries above are working
while much of the United States sleeps.

Alternatively, image data which is well fielded or structured may have the

loading data programmatically extracted out of the image in step 370 and then
inputted to a load planning software for generation of an advance loading manifest in
step 390. Finally, in step 400 the generated advanced loading manifest can be
directed to remote destinations upon request.

Moreover, as one skilled in the art will appreciate the load planning software
need not reside exclusively on the remote processor, this software may reside on the
computing device or devices of the remote facilities themselves. In these situations,
the documentation may initially route through the remote processor but, the
processing of the documentation and the generation of the advance loading manifest

could occur at the requesting remote facility. Furthermore, if a particular set of
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documentation is rerouted to a new facility, it may be recalled from the remote
facility’s computing device by the remote processor and routed to the new facility
appropriately. In this way, the remote facility provides a central dynamic routing of
the documentation yet, the processing of the documentation-occurs when and where 1t
1S needed.

Fig. 5 1s a diagram illustrating image processing by a remote processor such as
a central processing system. In step 450 an image is received by the remote processor
and based on its bar code routed in step 460 to multiple work queue locations 510 and
520. The image is also sorted for storage when received on the remote processor in
step 470. The image is classified in step 480. Classification of the image is preferred

so that the 1mage received can be associated with other images which are relevant to a

particular destination or a particular searchable characteristic (e.g. type of 1tem, model
of product, and the like). For example, if transportation vehicles 1 and 2 each receive
documentation pertaining to packages received while the drivers are performing
deliveries, and both vehicle 1 and vehicle 2 are arriving at a loading/unloading
destination, the images from each of these transportation vehicles would be associated
together by a classification means. In a common scenario, this classification means

might use the bar code on the images to identify the trucks sending the 1mages and

then to store the images in a directory associated with the destination of these two
transportation vehicles. The items or packages might also be classified as to the type
of product, color, model number, etc., so that an individual item could be 1dentified
‘and (for example) redirected to an alternate destination while en route. Once the
loading information from these images are appropriately extracted or manually keyed

from these images, the information is passed to a load planning software package for .

generation of an advance loading manifest.
Moreover, a received image (e.g. as in F 1g. 5) may be programmatically
enhanced by commercially available software, such as InputAccel, to provide for

better image quality or resolution by performing operations such as despeckling,
cropping, and improving image brightness. Improved image quality will permit more
accurate automatic processing and/or manual keying of the information included on
the image. Furthermore, the image may have an OCR process (step 500) performed

on it permitting automatic generation of electronic text associated with the image.
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This electronic text could then be programmatically inputted to a load planning
software for generating advance loading manifests.

InputAccel also performs work flow processing of the image by monitoring

directories contained on the computing device and identifying images when the

images become available in the directories. For example, types of images can be
identified by the image file name extension and automatic operations can be

performed on the images based on the directory in which they appear and their file

names. In this way, the images are programmatically processed upon receipt by the
remote processor and the load planning information associated therewith is
dynamically available when an advance loading manifest is requested. This

autormnation reduces the amount of personnel required to process loading
documentation, reduces errors associated with manual processing, and substantially
increases the efficiency of generating advance loading manifest.

Fig. 6 1llustrates a schematic example of a device capable of scanning and

transmitting an 1mage to a remote processor in accordance with the present invention.
Although Fig. 6 depicts a diagram as a single device, as one skilled in the art will

appreciate, this arrangement need not be a single device but could be several devices

which interface together to form a logical device depicted in Fig. 6. Fig. 6 depicts a
field device 530 referred to as a mobile data transmission device (“MDT”’). The MDT

530 has a processor 550 which includes a memory 560 and set of executable
instructions residing on the processor 560 capable of receiving transportation

documentation in 570 from an input device 600 which is interfaced to the processor

>>0. This input device 600 might preferably include a scanner which electronically

converts transportation documentation into an electronic image. However, if the
transportation document is already in image form and contained on a separate device

such as a PDA, the input device could be an infrared transmission pon which 1s
capable of receiving the image from a device such as a PDA. Afier receipt of the
image, the image is stored in the memory 560 and prepared for transmission in 580.

Preparation for transmission includes establishing a communication with the
transmission/receiving device 620, and, preferably, compressing the image. The
transmission device 620 will then electronically send the image to a remote Processor

640 by establishing a connection with the remote processor’s 640

transmission/reception device 660.
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Furthermore, the MDT 530 may include a global positioning satellite (“GPS™)
device 610 interfaced to the processor 550 for relaying location information to the

remote processor’s 640 GPS 650. Moreover, vehicle information 630 associated with

the MDT 530 is communicated to the processor 550 and transmitted to the remote

processor 640. Vehicle information can include any of a variety of performance,
diagnostic, and status information as discussed above with Fig. 3 and is useful in
creating better real time communication and planning of shipping manifests and
loading and delivery schedules. The GPS will provide location information of the

transportation vehicle (and the items and packages) and directions to the driver of the

transportation vehicle. Additionally, the MDT 530 may contain a Radio Frequency

Identification (RFID) tag, such that the MDT 530 can be continuously located with

wireless transmission.
T'he MDT 530 may be built into the transportation vehicle itself, or it may be a

separate device which can be removed from the transportation vehicle with or
separate from the balance of the processing system. Fig. 6 depicts a securing device

540 which permit a removable MDT 530 to be attached to the transportation vehicle
during transit, this may include an electronic connection similar to laptop computer
docking stations, and would permit the MDT 530 to receive power. Power to the
MDT may be supplied through a battery source, and can be connected to the
transportation vehicle’s battery utilizing the securing device 540.

The MDT’s 530 transmission/receiving device 620 establishes a
communication with a remote processor’s 640 transmission/receiving device 660.
Once this communication is established, the MDT 530 may transmit transportation
documentation, vehicle information, and/or location information. Moreover, the
MDT 530 may receive information from the remote processor 640, such as requests
to resend parts of the transportation documentation not successfully received by the

remote processor 640, or for location updates and/or other vehicle information.

Further, the remote processor may send electronic instructions to the driver via the

MDT 530 utilizing the MDT’s 530 GPS 610. Information received by the MDT 530

is processed in 590 by the MDT’s 530 processor 550. Once received information is in
a format understandable to the processor 550, it is available for use by the processor

550 and may be communicated to the driver if necessary, through a user display
screen, paper print out, or by audio device. For example, additional pickups or
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rerouting instructions for one or more items to be delivered might be sent to allow
redirecting of one or more items en route.

Transportation documentation sent by the MDT 530 is preferably received by
the remote processor 640. A set of executable instructions residing on the remote
processor 640 initially receives the transportation documentation in 680. 1f errors 690
are detected, a send 700 request is initiated causing an instruction to be sent from the
remote processor's 640 transmission/reéeiving device 660 to the MDT’s 530
transmission/receiving device 620. This instruction informs the MDT of the exact
parts of the transportation document which need to be resent. Preferably, no driver

intervention or action is required to effectuate the resending of the transportation

documentation.

Once the remote processor 640 successfully receives a set of transportation
documents, it may be electronically routed to perform a variety of operations such as
classification 710, extracting 720 (loading or billing information), and enhancements
730 (e.g., improving image quality by varying brightness), and, of course, load
planning and shipping manifests.

Whenever a request 1s made of the remote processor 640 for an advance
loading manifest, the request will route to load planning software where an advance
loading manifest 740 is produced for further electronic transmission or hard-copy
output.

F1g. 7 1s a schematic illustration of an exemplary remote processor 750 for
dynamically generating advance loading manifests. Fig. 7 also depicts the overall

process of the present invention. The remote processor 750 includes a set of

executable instructions permitting it to interface with one or more remote facilities’

(e.g. 760) computing device and a truck’s (e.g. truck 770) computing device through a
software communication layer 780. This software communication layer 780 might"
preferably include standard protocols available in the art which permit computing
devices to interface with one another such as TCP/IP.

Initially, transportation documents are sent from the truck 770 (e.g. as shown
at block 900) via communication layer 780. The remote processor 750 receives the
documents in 830 and proceeds to route the documents in block 840 and store them to
the memory of the processor in block 790. Routing the documents in this way can

permit additional operations to occur on the documents such as manual keying, OCR,
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classification, and image enhancements. As previously discussed, commercially
available software such as InputAccel provides this automated routing and operation
execution on the received documentation. Moreover, as one skilled in the art will

appreciate, information regarding the contents of the document could also be stored In

a database and the contents of that database made available to the remote facilities and

trucks on demand.

Throughout the actual pickup/delivery travel of the truck 770, an estimated
time of arrival (“ETA”) can be communicated from the truck 770 to the remote
facility 760 via the communication layer 780. The remote facility 760 receives the
ETA in 860 and makes a determination at some point to request a loading manifest
850 from the remote processor 750 via the communication layer 780. Alternatively,
such ETA can be determined by the remote processor as a result of updated vehicle
information received from the truck 770. The remote processor receives this request
of the remote facility 760 in block 810 and causes an extraction of all the relevant
load planning documents from the remote processor’s 750 memory 790 in block 800.
This extracted load planning data is fed to a load planning software causing an
advance loading manifest to be generated in block 820. Once the advance l'oading
manifest is generated, it 1s sent to the requesting remote facility 760 in block 870 via
the communication layer and used in 880 to load and unload (as appropriate) the
armving truck 770.

FIG. 8 is a block diagram of an alternate embodiment of a system for load
planning and billing, similar to that shown in FIG. 1A. In particular, a document

scanning/input system 920, such as one that includes a portable scanner for example,

s interfaced with the transmitter 930, which provides the document to the receiver

950 via the communication link 940.

The electronic bill of lading, received at the central processing facility for the
trucking company by using the receiver 950, can be processed to extract the load
planning and billing information, to transmit the appropriate information to the lead
planner, and/or to the billing and accounting software package. In particular, an

extraction processor 960 can be provided to extract this information from the
electronic bill of lading. As discussed above, one method of extracting Joad planning
and billing information would be to interface the document communication system

950 with an extraction processor in the form of a standard personal computer using
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the appropriate modem or interface. The electronic bill of lading could be digitized
and then processed with an optical character recognition (OCR) or intelligent™*
character recognition (ICR) software package. The character based electronic bill of
lading provided by the OCR program can then used in the load planning and billing
processes. A second methéd of extracting the load planning and billing information
would be for a data entry clerk to view either a paper or electronic copy of the
electronic bill of lading and manually enter the appropriate data into a computer
system for load planning, billing, and accounting. If a computerized load planning
system was not utilized, a paper copy of the electronic bill of lading would be prinied
and given to the load planner. The billing information extracted would then be
transmitted or inputted into a standard billing and accounti‘ng software package which
could automatically invoice the shipper so that there would\ be a shorter time period
between picking up a load and billing‘the shipper. Additionally, the load planning
information extracted could be transmitted or input into a load planning software
package that could automatically build a shipping and loading plan to minimize

partial loads and keep the shipments on time.
In addition, the illustrative system of FIG. 8 also allows the document received

by the communication system 950 to be remotely accessed by customers or other
users of the system. For instance, the shipping customer, whose package has been
provided to the driver, can access the system remotely to view the bill of lading and
any other related shipping documentation and information. In particular, in the
illustrative embodiment of FIG. 8. once the documents have been received by the

communications system 950, which can be minutes after the driver has transmitted
them, they can be available to a server device 962. The server 962 can cComprise any

suitable hosting computer or device, such as one that hosts a website or webpage, or
one that otherwise allows access to data or documents from a remote location.
Remotely connected to the server 962 via a wired or wireless communication link or
channel 964 are one or more client devices 966 for accessing the shipping
documentation that has been received from the driver. These clients 966 can
comprise any suitable computing or electronic devices capable of accessing the server
262 or otherwise retrieving data from the server 962. For example, standard

computers, handheld devices, portable devices, and the like may be utilized.
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The Internet mav be utilized as the communication link 964, if desired, for
allowing access by customers to the shipping documents. As an exxampie‘ the server
962 could comprise a web server that aljows for retrieval of the shipping documents
that have been remotely transmitted from the driver. and that allows for posting or
otherwise providing these shipping documents via a webpage or website. The chent
devices 966 could comprise computers or handheld devices that include web browser
hardware and software that can communicate with the server 962 for accessing the
shipping documents. For instance, when the customer connects to the server 962 via
the 1internet using the chent device 966, a web browser ruhning on the client device
966 could ask the customer to type in the keyword for the desired document and click
on the appropriate button. The web site software on the server 962 could then receive
the request and connect to an Imaging database where the shipping documents are
stored. The server software could then perform a query for that document keyword.
Once the document is found, it can then be copied to the web server 962 and
converted to JPEG, or another suitable format, and displayed to the user via the web
connection 964 and the web browser sofiware on the client 966. The software running
on the chent 966 may allow the user 10 zoom in or out, rotate, save a document. or
view another document.

As one skilled in the art will appreciate, the ability to bi-directionally and

dynamically communicate with transportation vehicles and to remotely process

transportation documentation, tremendously optimizes the performance of the
transportation business, as well as allowing more freedom and control in optimizing
delivery times and costs for products. Although specific examples and descriptions
have been expressed as they might relate to the less-than-a-load freight business, the
usefulness of the present invention is not intended to be limited thereto. Full load

shipments o}fproducts might also be improved where redirection of the vehicle and/or
portions of the load en route may be desirable to respond to customer needs or other

factors.

The foregoing description of the preferred embodiment of the invention has
been presented for purposes of illustration and description. It is not intended to be
exhaqslive nor to hmit the invention to the precise form disclosed. Many alternatives,
modifications, and variations will be apparent 1o those skilled in the art in light of the

above teaching. Accordingly, this invention is intended to embrace all alternatives,
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modifications, and variations that fall within the scope of the invention.
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What is claimed is:

1. A remote processing system for dynamically calculating an advance loading
manifest, comprising:

a processor;

a memory; and

a set of executable instructions residing on the processor for dynamically
receiving one or more documents from a transportation vehicle, processing and
routing the one or more transportation documents, storing the one or more
transportation documents in the memory, extracting packing data from the one or
more transportation documents, and utilizing the extracted packing data to
dynamically calculate the advance loading manifest and transmit the advance loading

manifest to a remote facility in advance of the arrival of a transportation vehicle at the

remote facility.

2. The system of claim 1, further comprising:
a set of communication executable instructions residing on the processor for

electronically communicating bi-directionally with the transportation vehicle.

3. The remote processing system of claim 1, further comprising:
a set of work-flow executable instructions residing on the processor and
capable of identifying a classification to which at least a portion of the transportation

document is associated and performing one or more operations based on the

classification; and

a set of diagnostic executable instructions residing on the processor and

capable of receiving vehicle information from the vehicle.

4. The remote processing system of claim 1, wherein the utilities include at least

one of:
a set of enhancement executable instructions residing on the processor, which

includes at least one of an 1mage enhancement process to modify the transportation
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document quality, an optical character recognition process to create an electronic text

representation of the transportation document; and a work-flow process to route the

transportation document to one or more queues for a work processing.

5. The remote processing system of claim 1, further comprising:
a set of communication instructions residing on the processor for

electronically communicating with a remote client configured for access to the

documents by a customer.

0. The remote processing system of claim 5, wherein the set of communication

instructions reside on a web server.

7. The remote processing system of claim 1, wherein extracting packing data
from the one or more transportation documents comprises computer implemented

optical character recognition.
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