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Description

Field of the Invention

[0001] The present invention relates to a method and
apparatus for reading and decoding information and
more particularly to systems for automatically imaging
and processing information contained on the surface of
an object traveling on a moving conveyor belt.

Description of the Prior Art

[0002] Throughout the world, competition among ex-
press package delivery services has reached epoch pro-
portions. In order to maintain or even increase their mar-
ket share, these organizations are under intense pres-
sure to process packages more efficiently and deliver
them to their destinations quicker than their competitors.
Although recent hardware and software advances have
been made in the area of automated package sorting and
routing, further improvements are desirable in order to
achieve the economic benefits that would naturally flow
from a complete and fully automated process.
[0003] Today, modem package processing systems
rely on the use of conveyor belts to introduce packages
into a processing facility, and to convey them through the
facility as they are imaged by a high resolution camera
and processed for eventual delivery to a final location.
One such system is disclosed in U.S. Patent No.
5,770,841 to Moed et al., entitled "System and Method
for Reading Package Information." Upon arriving at a dis-
tribution center, the packages are unloaded from a de-
livery truck onto a conveyor belt and arranged in single
file by a singulator. A package height sensor determines
the height of each package and passes the information
onto the high resolution camera’s focusing system. As
each package passes beneath the high resolution cam-
era, an image of the package surface is captured. The
digitized image is passed onto an image processing sys-
tem for automated analysis of the information. Conven-
tional package imaging systems, like that discussed in
Moed et al., typically require the stream of packages to
be at least singularized (single file) and sometimes even
justified (oriented along one side of the conveyor) before
they are imaged because they have a very limited in-
focus object plane and field of view (FOV). In essence,
when two adjacent articles lie in two different focus planes
(i.e., they are different distances from the camera), the
two articles must be imaged separately or they both will
not appear clearly in a single image. Similarly, when two
adjacent articles are in the same focus plane but trans-
versely separated, again the articles must be imaged
separately or it is likely that only a partial surface of one
or both articles will be captured in a single image. Unfor-
tunately, the process of properly singularizing and justi-
fying packages takes valuable time and severely impacts
processing throughput. Moreover, the number of pack-
ages that can actually be placed on a conveyor belt for

processing at any one time is severely restricted when
the packages must be placed in single file. Given the
speed at which many delivery service conveyor belts op-
erate, the process of focusing, imaging and then re-fo-
cusing for each package that must be processed places
a significant burden on even the most sophisticated im-
aging systems.
[0004] After the imaging system captures an image of
the package, experience has proven that the most error-
prone aspect of the process is actually recognizing the
handwritten textual information on the package and de-
termining in a timely manner, the package’s proper des-
tination from that information. Compounding this already
difficult task is the reality that the volume of packages
processed by major package delivery companies has
reached the level of several million parcels per day and
climbing.
[0005] In an effort to improve the processing through-
put without correspondingly increasing manpower levels,
package delivery companies have resorted to the use of
high-speed imaging systems optical and intelligent char-
acter recognition techniques to quickly image the pack-
ages and process the printed and cursive information
contained on them. Unfortunately, many of these con-
ventional character recognition engines can only recog-
nize handwritten characters at approximately a 98% rec-
ognition rate, which still results in 2 - 3 errors per package.
[0006] Thus, there is a need in the art for an imaging
system that allows more latitude in the placement of pack-
ages on a conveyor. Furthermore, there is a need for a
processing system that provides the capability to quickly
and accurately recognize printed and cursive characters
beyond that of current systems.
[0007] US-A-5 737 438 discloses an image processing
apparatus for locating labels on images of parcels. Each
pixel In the image is classified as either a label pixel, a
background pixel or neither based on the pixel colour.
Thereby positioning of labels is improved.
[0008] DE-A-3 206 267 discloses a method of captur-
ing and processing information by means of optical char-
acter recognition (OCR). A camera is placed above a
conveyor belt that conveys items e.g. packets with dif-
ferent labels that contains diverse information in OCR
readable form. The items are conveyed with random po-
sition and orientation on the belt. By means of the camera
an image of a plurality of labels randomly positioned on
a moving conveyor belt is thus captured. The rotation
and the position of the label are determined, thereby lo-
cating at least one of said plurality of labels in the captured
image. Since the rotation is determined, the operation of
a hand-held scanner can be mimicked.
[0009] Thus the object technical problem can be seen
in how to further improve the recognition rate.

Summary of the Invention

[0010] Systems and methods consistent with this in-
vention provide a apparatus for reading and decoding
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information extracted from a form. In the system of the
present invention, packages are randomly placed on a
conveyor belt, with their labels visible to a package im-
aging camera. As they move along the conveyor belt, the
package imaging camera takes an image of a portion of
the belt at an instant in time. A digital image of the pack-
ages within the field of view of the camera is then trans-
ferred to the processing system for analysis. The
processing system identifies individual packages in the
image, extracts them and then analyzes the information
written, or printed on the package labels. The analysis
process utilizes conventional Optical Character Recog-
nition (OCR) and Intelligent Character Recognition (ICR)
techniques to evaluate the information written on the
package label, including check boxes. Once the informa-
tion is decoded, the system accesses a package record
database entry associated with the decoded machine-
readable code, or creates a new database entry if nec-
essary. The retrieved database entry is then populated
with verified information extracted from the package ship-
ping form. When an unknown word image is encoun-
tered, the field-specific recognition process utilizes client-
specific or installation-specific lexicon information to aid
in the recognition process. The lexicon information is con-
tinuously revised and optimized based on processed
form information. In a preferred embodiment, verified
destination addresses associated with a client are alpha-
betized or rank-ordered based on frequency of occur-
rence. Every time an address associated with a client is
verified, it is added to the database and the order of the
associated destination addresses modified, if appropri-
ate. It is only after the system determines that the origi-
nating client is not stored in the database does it resort
to a ZIP+4 or similar database to verify a destination ad-
dress.
[0011] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the invention, as claimed.

Brief Description of the Drawings

[0012] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention
and, together with the general description given above
and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of the
invention.

Figure 1 is a pictorial representation of a package
processing facility in accordance with the present
invention;
Figure 2 is a graphical representation of a package
processing system in accordance with the present
invention;
Figure 3 is an example of a form that may be proc-
essed by the present invention;

Figure 4 is a detailed block diagram of the primary
image capture station in accordance with the present
invention;
Figure 5 is a pictorial drawing of the image capture
system in accordance with the present invention;
Figure 6 is a pictorial drawing of the two-camera sub-
assembly in accordance with the present invention;
Figure 7 is a side view of the imaging module in ac-
cordance with the present invention;
Figure 8 is a detailed block diagram of the electronics
module of the image capture system;
Figure 9 is pictorial representation of various prede-
termined patterns that may be identified by the pat-
tern recognition system of the present invention;
Figures 10 and 11 are detailed flow diagrams of the
method of field processing in accordance with the
present invention;
Figure 12 is a detailed block diagram of the user
terminal of FIG. 2;
Figure 13 is a detailed block diagram of the alias
server of FIG. 2; and
Figure 14 is a sample source and destination label.

Detailed Description

[0013] In the following detailed description of the pre-
ferred embodiment, reference is made to the accompa-
nying drawings that form a part thereof, and in which is
shown by way of illustration a specific embodiment in
which the invention may be practiced. This embodiment
is described in sufficient detail to enable those skilled in
the art to practice the invention and it is to be understood
that other embodiments may be utilized and that struc-
tural changes may be made without departing from the
scope of the present invention. The following detailed
description is, therefore, not to be taken in a limited
sense.
[0014] Turning first to the nomenclature of the specifi-
cation, the detailed description which follows is repre-
sented largely in terms of processes and symbolic rep-
resentations of operations performed by conventional
computer components, including a central processing
unit (CPU), memory storage devices for the CPU, and
connected pixel-oriented display devices. These opera-
tions include the manipulation of data bits by the CPU
and the maintenance of these bits within data structures
reside in one or more of the memory storage devices.
Such data structures impose a physical organization up-
on the collection of data bits stored within computer mem-
ory and represent specific electrical or magnetic ele-
ments. These symbolic representations are the means
used by those skilled in the art of computer programming
and computer construction to most effectively convey
teachings and discoveries to others skilled in the art.
[0015] For the purposes of this discussion, a process
is generally conceived to be a sequence of computer-
executed steps leading to a desired result. These steps
generally require physical manipulations of physical
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quantities. Usually, though not necessarily, these quan-
tities take the form of electrical, magnetic, or optical sig-
nals capable of being stored, transferred, combined,
compared, or otherwise manipulated. It is conventional
for those skilled in the art to refer to these signals as bits,
values, elements, symbols, characters, terms, objects,
numbers, records, files or the like. It should be kept in
mind, however, that these and similar terms should be
associated with appropriate physical quantities for com-
puter operations, and that these terms are merely con-
ventional labels applied to physical quantities that exist
within and during operation of the computer.
[0016] It should also be understood that manipulations
within the computer are often referred to in terms such
as adding, comparing, moving, etc. which are often as-
sociated with manual operations performed by a human
operator. It must be understood that no such involvement
of a human operator is necessary or even desirable in
the present invention. The operations described herein
are machine operations performed in conjunction with a
human operator or user who interacts with the computer.
The machines used for performing the operation of the
present invention include general purpose digital com-
puters or other similar computing devices.
[0017] In addition, it should be understood that the pro-
grams, processes, methods, etc. described herein are
not related or limited to any particular computer or appa-
ratus. Rather, various types of general purpose machines
may be used with programs constructed in accordance
with the teachings described herein. Similarly, it may
prove advantageous to construct specialized apparatus
to perform the method steps described herein by way of
dedicated computer systems with hard-wired logic or pro-
grams stored in nonvolatile memory, such as read only
memory.
[0018] The operating environment in which the present
invention is used encompasses general distributed com-
puting systems wherein general purpose computers,
workstations, or personal computers are connected via
communication links of various types. In a client server
arrangement, programs and data, many in the form of
objects, are made available by various members of the
system.
[0019] In accordance with the invention, users at re-
mote terminals in a network communicate through the
network to a server or a web site and are able to download
data from the server or web site to the user’s client work-
station. As this embodiment of the invention is described
herein, a web browser program on a client workstation
for browsing a network, such as the Internet, will be re-
ferred to as the browser, while the server workstation
with which the browser station is communicating during
a download will be referred to as the server.
[0020] A system in accordance with the present inven-
tion, comprises a plurality of computer terminals and
servers. Each type of computer may be generally similar
to every other type of computer including a central
processing unit, display device, and operator input de-

vice. Moreover, it will be appreciated that each type of
computer may also perform operations described herein
as being performed by every other type of computer. The
distributed system may comprise any one of a number
of types of networks over which client computers and
server computers communicate, including local area net-
works (LANs), wide area networks (WANs), the Internet
and any other networks that distribute processing and
share data among a plurality of nodes. The on-line serv-
ices typically provide functionality such as electronic mail
(email), file transfer protocol (FTP), and World Wide Web
(WWW) access.
[0021] The WWW is a graphical subnetwork of the In-
ternet. With common "web browser" software such as
Mosaic or Netscape Navigator, users may easily access
Internet information and services on the WWW. The
browser handles the function of locating and targeting
information on the Internet and displaying information
provided by a server. The WWW utilizes the technology
called "hypertext" to organize, search, and present infor-
mation on the Internet. Using the browser, a user can
select a word ("hypertext word") from a viewed document,
and be linked to another document featuring information
related to that word. These links are within the Web server
domain and result in a progressively deeper search or
base of choices.
[0022] In the business arena, a service provider can,
with an Internet address and a hypertext editor, develop
a hypertext document called a "home page," which a user
may explore visiting the provider’s Web server. The home
page furnishes information about the service offered by
the provider through use of graphic images, sound, hy-
perlink choices, etc. With that information, the user is
guided through the home page to select the service and
desired service features.
[0023] Referring now in more detail to the drawings, in
which like numerals refer to like parts throughout the sev-
eral views, Fig. 1 illustrates a pictorial representation of
a typical package distribution facility 5 for processing
packages. Each package distribution facility 5 is com-
prised of a image capture station 12, a plurality of keying
stations 14, an exception handling station 16, a labeling
station 18, and a package loading station 20. Packages
25 enter the facility at the bottom of the figure, near image
capture station 12, and proceed up and to the left toward
package loading station 20. However, as known by those
skilled in the art, package flow can proceed from either
direction, and conveyor belt 27 can assume any shape.
The packages 25 depicted in FIG. 1, vary in height, weight
and size, and may be oriented arbitrarily on the conveyor
belt 27. The only positional requirement is that the pack-
age identifying information, mailing label, or processing
form must be visible to the imaging system.
[0024] FIG. 2 illustrates a block diagram of the present
invention as partially depicted in FIG. 1. As shown in FIG.
2, package processing system 10 is designed to com-
municate across a network 29. The package processing
system 10, is comprised of a plurality of interconnected
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computers and microprocessors hosting a plurality of op-
erating systems. By way of example, the network can be
comprised of pentium™ based microprocessors operat-
ing on Windows/NT, UNIX and/or Windows/CE operating
systems. FIG. 2 further shows that package processing
system 10 is comprised of a knowledge-base server 31,
a package information server 32, and an alias server 33.
As will be explained later, knowledge-base server 31,
package information server 32, and alias server 33 con-
tain information that can be accessed by users logged
onto the system 10 who want to retrieve information
stored on one of the servers. Each server is programmed
to respectively store knowledge-base, package or track-
ing information for use by a customer located at a user
terminal 28. For example, a customer who wants to de-
termine the location of her in-transit package will access
alias server 33 via a browser operating on user terminal
28, which in turn, may access the package information
server 32 to answer the customer’s query. A user at a
system user terminal 28 can access the system 10
through network 29 from virtually any location over either
a wireless or a hard-wired interface. User terminals 28
interfacing with the system 10 via a wireless interface
communicate with rest of the system 10 over the airwaves
at radio frequencies, while users coupled to the network
via a hard-wired interface communicate with the rest of
the system 10 over a wire or fiber optic medium.
[0025] As will be explained later, when package
processing system 10 identifies a package 25, it either
creates a new package record database entry or updates
an existing entry as a way of maintaining an accurate
status of each package processed by the system. Image
capture station 12 as shown in FIG. 2, is further com-
prised of a lexicon database 36, package record data-
base 37 and an image database 38, form recognition
module 64 and a field processing module 66. Image cap-
ture station 12 and its components will be explained in
greater detail below.
[0026] FIG. 3 illustrates a typical form 40 that is proc-
essed by package processing system 10. Form 40 in-
cludes a source address 42, a destination address 44,
machine-readable code 46a, fiduciary marks 48, and
shipping information 50. Source and destination ad-
dresses 42 and 44, respectively, typically consist of two
to four lines of alphanumeric text, with destination ad-
dress 44 located below source address 42. Machine-
readable code 46a typically comprises a one-dimension-
al or two-dimensional bar code or symbology. In a pre-
ferred embodiment, machine readable code 46a will con-
sist of a two-dimensional probability density function
(PDF) 417 bar code. A plurality of fiduciary marks 48 are
positioned on form 40 at predetermined locations to aid
system 10 in identifying and properly decoding an imaged
form. Form 40 also includes shipping information 50 that
may be recorded on the form through the use of check
boxes. For the sake of clarity, this description assumes
that the form consists of information necessary to deliver
it and an associated package 25, to a predetermined des-

tination. It should be understood that form 40 may contain
any kind of information and it may or may not be associ-
ated with a package for delivery.
[0027] Referring again to FIG. 1, the components and
operation of the package processing system 10 will be
described in additional detail. As packages are placed
on conveyor belt 27, they are transported first to image
capture station 12 whose function is to capture an image
of the packages that transit image capture station 12 by
repeatedly capturing images of conveyor belt 27 over a
predetermined period of time. During the period of time
from when the image capture station 12 captures an im-
age of package 25, until the package reaches labeling
station 18, package processing system 10 extracts indi-
vidual forms 40 from the captured image, analyzes the
information written on the form, and creates a routing
label for the package. Since image capture station 12
does not image individual forms, processing system 10
first isolates each form 40 in a captured image before the
information on each form 40 can be decoded. Once an
individual form is identified, system 10 determines those
packages that already have routing labels affixed to
them. A routing label is comprised of a 32 digit special
ASCII machine readable code, and an optional two-di-
mensional symbology. It identifies the attributes required
by the application of: the database record identifier as-
sociated with the package, the source and destination
addresses, special handling procedures for the package,
and an identifier of the form that was originally associated
with the package. The routing label may also include hu-
man-readable, alphanumeric text. Parties that ship a high
volume of packages may be supplied with a routing label
generating system that allows routing labels to be affixed
to packages before they arrive at package processing
system 10. After processing system 10 determines that
a package does not have a routing label, it identifies form
40, locates and decodes information on form 40, and if
necessary, builds a package record database entry. If
the system is unable to perform any of the preceding
tasks (with the exception of locating the routing label),
exception handling station 16 is alerted, and the problem
is corrected there. When package 25 arrives at labeling
station 18, a routing label is created, if necessary, and
affixed to package 25 before the package is permitted to
proceed to package loading station 20.
[0028] The operation of each package processing sta-
tion will now be described in more detail. As shown in
FIG. 4, image capture station 12 includes an image cap-
ture system 60, a pattern recognition system 62, a form
recognition system 64, and a field processing system 66.
As shown in FIG. 5, image capture system 60 includes
an imaging module 100, and an electronics module 200.
Imaging module 100 is comprised of a primary lens (or
mirror) 102, a secondary lens (or mirror) 104, a phase
mask 106, and at least one detector 108. In operation,
imaging module 100 continuously captures high resolu-
tion images of a segment of conveyor belt 27, including
the packages 25 located on the conveyor belt segment
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at any instant in time. Unlike prior art package imaging
systems, imaging module 100 is capable of simultane-
ously capturing a clear image of the top surfaces of a
plurality of packages 25, regardless of the height of the
packages. It also is capable of imaging the packages 25
traveling on conveyor belt 27 without aligning them be-
forehand. Conveyor belt 27 is imaged through primary
lens 102, secondary lens 104, and phase mask 106, onto
detector 108. Phase mask 106 varies the phase of the
light transmitted through it. It is composed of an optical
material having variations in opaqueness, thickness or
index of refraction. Phase mask 106 is designed to alter
an incoherent optical system (one that only detects and
processes the signal intensity) in such a way that the
system response to a point object or point spread function
(PSF) is relatively insensitive to the distance of the point
from primary lens 102, over a predetermined range of
object distances. In addition to providing a capability to
simultaneously image a plurality of packages regardless
of their height, this arrangement minimizes distortion of
the package label images on curved and tilted surfaces,
resulting in improved performance of algorithms used
subsequently to decode bar codes and to perform char-
acter recognition. The output of phase mask 106 is sam-
pled by detector 108, amplified by camera electronics
110, and digitized in frame grabber 112 for processing
by processor 114.
[0029] Character recognition for automated package
routing, as is known by those skilled in the art, requires
high resolution imaging (at least 200 dots per inch). Cap-
turing an entire image of conveyor belt 27 (which is typ-
ically 3 - 5 feet wide) at this resolution, requires 9 - -15,000
pixels across the belt 27. To perform this task, image
capture system 60 utilizes an imaging module 100 that
consists of a two-camera subassembly 116. As shown
in FIG. 6, two-camera subassembly 116 is constructed
of two high resolution cameras 120 and 120’ oriented 90°
apart. Each high resolution camera 120 and 120’ is pref-
erably either a line scan or time delay integration (TDI)
camera for continuously imaging the moving conveyor
belt 27. As shown in FIG. 6, phase mask 106 is positioned
in the aperture stop behind secondary lens 104. A small
beamsplitter 122 is placed in the converging beam be-
hind phase mask 106, splitting the image to the two de-
tectors 108 and 108’. This assembly allows the two cam-
eras to image conveyor belt 27 through a common optical
path. The use of beamsplitter 122 allows each camera’s
field of view (FOV) to either be identical, overlapped to
varying degrees, or completely separate. In the preferred
embodiment, the two cameras image separate (left and
right) sides of conveyor belt 27 with an overlap of only
approximately one percent of each camera’s FOV. Con-
sequently, the resolution achieved with this approach is
almost double that of the widest high resolution cameras
available.
[0030] FIG. 7 illustrates a side view of imaging module
100 (as shown in FIG. 5). In addition to the components
previously discussed, imaging module 100 further com-

prises fold mirrors 202, 204, and 206 for directing a beam
of light from conveyor 27 onto secondary lens 104. As
shown in FIG. 7, light reflected by objects on conveyor
belt 27 travels along a beam 130, and is first reflected
into imaging module 100 by fold mirror 202. Light beam
130 then passes to fold mirror 204, primary mirror 102,
fold mirror 206, and on to the two-camera subassembly
116.
[0031] FIG. 8 illustrates the electronics module 200
(FIG. 5). As discussed with reference to FIG. 5, electron-
ics module 200 is comprised of camera electronics 110,
a frame grabber 112, and a processor 114. As shown in
FIG. 8, camera electronics 110 comprises a belt encoder
132, a framing control processor 134, and a lighting con-
trol unit 136. Each of the two cameras 120 and 120’ trans-
mits images to frame grabbers 112 and 112’, respectively
for digitization. Frame grabbers 112 and 112’ process
the images and, in response, feed back camera control
signals to cameras 120 and 120’. Camera scans are syn-
chronized with conveyor belt motion through the use of
framing control processor 134, that performs frequency
multiplication on belt encoder pulses to maintain a rela-
tively constant scan resolution. Framing control proces-
sor 134 also controls illumination levels of cameras 120
and 120’ through the use of lighting control unit 136 that
maintains a relatively constant image brightness as a
function of belt speed. Imaging processor 114 then per-
forms pixel-by-pixel image correction and analysis, and
stores the image in image database 38 (as shown in
FIGs. 2 and 4), before passing the processed image to
pattern recognition system 62 for additional processing.
While described as a system comprising a single imaging
processor 114, it should be understood by those skilled
in the art that any number of imaging processors 114
could be utilized. For example, if two imaging processors
are used (one each for cameras 120 and 120’), they
would communicate together and coordinate the trans-
mission of partial images to one another, to "stitch" to-
gether the picture of fields whose image crosses both
cameras. In any event, processing for the image decod-
ing operation can be implemented with a two-dimension-
al convolution operation in the time domain. However,
the computational throughput requirements for a large
two-dimensional convolution at the high resolutions re-
quired must be considered, especially at the fastest belt
speeds used in practice. For example, it takes a minimum
of 1.5 teraflops (1,500,000 megaflops) to implement a
64x64-element convolution across a 5-foot-wide belt run-
ning at 500 feet/minute. To reduce the computational re-
quirement, phase mask 106 in the described implemen-
tation is encoded with a separable PSF that is decoded
using two orthogonal, one-dimensional convolutions. In
the above example, the number of calculations is re-
duced by a factor of 32.
[0032] When pattern recognition system 62 (as shown
in FIG. 4) receives the digitized image, it performs a line-
by-line analysis of intensity data from the captured image
to locate a predetermined pattern. While any number of
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patterns can be used, FIG. 9 shows four examples of
patterns that may be used in accordance with the present
invention. As shown in FIG. 9, pattern 46 can be a ma-
chine readable code 46a, text 46b, a repetitive pattern
46c, or a picture 46d. For the purposes of this detailed
description, it will be assumed that predetermined pattern
46 is a machine readable code 46a. Since the image
capture station 60 images portions of the conveyor belt
27, not individual packages 25, there is always the pos-
sibility that a partial pattern may be captured in a single
image. In the event that the pattern recognition system
62 determines that only a portion of the pattern has been
captured in the present image, it will first ascertain where
the remaining portion of the pattern 46 can be found (the
top or bottom of the current image). If the remaining por-
tion is found at the top of the current image (indicating
that the rest of the pattern 46 was captured in the previous
image) it will retrieve the remaining portion of the pattern
46 from the image database 38 and complete processing.
If the pattern recognition system 62 determines that the
remaining portion of pattern 46 is found at the bottom of
the current image (indicating that the rest of the pattern
has not been captured) it will defer further processing of
the pattern 46 until the remaining portion has been cap-
tured. When the pattern recognition system 62 has lo-
cated all of the images necessary to encompass the com-
plete pattern 46, it will stitch the separate portions togeth-
er to create a composite pattern, and processing will con-
tinue.
[0033] After the pattern recognition system 62 detects
machine readable code 46a, it determines whether the
code corresponds to a routing label and if appropriate,
updates the corresponding record in the package record
database 37. As explained earlier, no further processing
is required when the pattern recognition system 62 de-
termines that the machine readable code 46a is a routing
label.
[0034] If the machine readable code 46a is not a rout-
ing label, package processing flows to the form recogni-
tion system 64 which locates fiduciaries 48 on form 40
and determines a region of interest (ROI) based on the
position and orientation of machine readable code 46a
and fiduciaries 48. The ROI is then extracted from the
captured image for further processing. As in the case
with the pattern recognition system 62, there is a possi-
bility that while an entire pattern 46 is captured in a single
image, the ROI may actually lie in two or more successive
images. In the event that the form recognition system 64
determines that a single form is captured in a number of
successive images, processing will proceed as previous-
ly discussed with reference to the pattern recognition sys-
tem 62. That is, the form recognition system 64 will ac-
cess image database 38 and retrieve the remainder of a
previously stored form or suspend processing until the
entire form 40 has been captured. It is important to note
that the size of the ROI varies based on the size of the
detected pattern, and in any event will be limited by the
size of the largest form stored in forms database 78.

[0035] Operation of pattern recognition system 62 is
further explained by way of an example. Form 40 shown
in FIG. 3 is representative of a typical form that would be
imaged by image capture system 60. When pattern rec-
ognition system 62 receives the digital image of form 40,
a processor operating in the pattern recognition system
62 analyzes the scan data captured from the form image
and attempts to locate machine readable code 46a on
form 40. Once the pattern recognition system 62 locates
machine readable code 46a, it transfers the image to the
form recognition system 64 that then locates the fiduci-
aries 48 on the form, computes ROI 49, extracts the re-
gion bounded by the ROI 49 from the captured image,
and identifies the imaged form.
[0036] As shown in FIG. 4, form recognition system 64
accesses the forms database 78 to carry out the identi-
fication of the imaged form. Whenever a form is added
to forms database 78, the locations of all fields, field char-
acteristics, pattern-to-fiduciaries relationships and intra-
field relationships are stored for access by form recog-
nition system 64. Any form, even another vendor’s (e.g.,
UPS) can be stored in forms database 78. In operation,
form recognition system 64 compares the spatial rela-
tionship between the observed pattern 46 and fiduciaries
48 with enrolled pattern-to-fiduciaries relationships
stored in forms database 78 to identify the captured form.
Form recognition system 64 includes general purpose
and high performance computers that interface with
forms database 78 to identify the imaged form for further
processing by field processing system 66. The form rec-
ognition process can use any physical characteristic of
form 40, such as field location, symbols, or form size to
aid in the identification process. Furthermore, if the pat-
tern 46 on form 40 is a machine-readable indicator, its
content may also be used as part of the identification
process. If the form-recognition process fails, the image
is forwarded to exception handling station 16 for manual
processing. Once form 40 has been identified, its identity
and associated image data are then transmitted to field
processing system 66.
[0037] In addition to receiving the imaged form and its
identity from form recognition system 64, field processing
system 66 also receives the location of all the data fields
on the imaged form, the field characteristics and the intra-
field relationships to aid in the analysis of the imaged
form. The field data can be machine printed, handwritten
(printed or cursive) machine-readable, check box, or a
combination of the above. As shown in FIG. 4, field
processing system 66 accesses a pre-printed airbill da-
tabase 72, a lexicon database 36, and an address veri-
fication database 76 to decode the information written on
the imaged form. The recognition is enhanced by using
underlying lexicon information that can be used in both
the character recognition and verification of processed
fields. Once the fields on the form are processed, the
system performs package-to-record correlation in which
the package information is correlated to an existing entry
in the package record database 37, or a new entry is
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built. Information stored in the package record database
37 can then be recalled for the purpose of generating a
routing label comprising the captured information. A rout-
ing label can also be generated that is an identifier that
references the captured information, or is a combination
of the two approaches. The captured label information is
then correlated to the physical object (package) contain-
ing the form 40 by a secondary capture of the machine
readable code 46a present on the object. This capture
is performed by an operator at labeling station 18. It lo-
cates the stored information in package record database
37 and produces a routing label.
[0038] Fig. 10 is a functional flowchart of field process-
ing system 66 in accordance with the present invention.
An element of this system is its ability to supplement spe-
cialized OCR/ICR processing with a lexicon analysis to
quickly and efficiently identify the best match for an un-
verified string, or to identify a small number of high prob-
ability candidates to be reviewed by a human operator
located at a primary or secondary keying station 14a and
14b, respectively. The selection of recognition engines
(OCR/ICR, bar code, and 2D symbology decode en-
gines, etc.) will be driven by the characteristics of the
fields to be processed. This additional process, provides
the use of context information in conjunction with the
OCR/ICR analysis to improve the level of accuracy real-
ized by the system. When necessary, the field-specific
recognition process is aided by the use of installation-
specific lexicon information that is continually revised and
optimized based on processed form information.
[0039] An example of such a lexicon would be a list of
city names in the United States (or international country
codes) corresponding to the frequently identified desti-
nations for packages originating with a particular user.
When the system determines that a package originating
with a user contains an unverified string, instead of ac-
cessing the enormous address verification (ZIP+4) da-
tabase 76, field processing system 66 would instead ac-
cess a considerably smaller and more manageable lex-
icon that would only contain a maximum of approximately
1000 valid entries, tailored for that user.
[0040] As described in detail below, there are two
phases of the present method: (1) use of a database in
concert with a recognition engine and lexicon to dynam-
ically manipulate the string and resolve ambiguities, or
alternatively arrive at a short list of candidate strings to
be resolved by a human operator (FIG. 10a); and (2)
updating the lexicon in view of the processed form (FIG.
10b).
[0041] Referring to FIG. 10a, the field processing sys-
tem 66 first determines whether the decoded machine
readable code 46a is associated with a shipper of mod-
erate re-ship frequency (step 300). In a preferred em-
bodiment, shippers with a moderate re-ship frequency
have airbill numbers pre-assigned to them, and can be
identified by accessing pre-printed airbills database 72
(FIG. 4) with the decoded machine readable code 46a
as the input argument. Shippers with a moderate re-ship

frequency also have associated data records stored in
lexicon database 36 (FIG. 4) that correspond to package
destinations most frequently utilized by the shipper. The
field processing system 66 accesses lexicon database
36 to assist in the verification of decoded information. In
some cases (e.g., when the shipper sends packages
from a small number of addresses), information from lex-
icon database 36 can be directly copied into package
record database 37 in lieu of the time-consuming process
of decoding the form data. If the decoded machine read-
able code 46a is not associated with a shipper of mod-
erate re-ship frequency, processing flows to step 306. If,
on the other hand, the decoded machine readable code
is associated with a shipper of moderate re-ship frequen-
cy, processing flows to step 302, where the system de-
termines whether there is a single source address 42
associated with the decoded machine readable code
46a. If there is a single source address 42 associated
with the decoded machine readable code 46a, process-
ing flows to step 304 and the source address is extracted
from the pre-printed airbills database 72. If there is not a
single source address 42 associated with the decoded
machine readable code 46a, processing flows to step
306. In step 306, the field processing system 66 decodes
the source address 42 using the most appropriate rec-
ognition engine (OCR or ICR), depending upon the for-
mat of the data to be decoded. Next processing flows to
step 308 where field processing system 66 decodes the
destination address 44 using a recognition engine. In
step 309, the system determines whether there are more
fields to be decoded. If there are, processing flows to
step 310 and the next field is decoded. Otherwise,
processing flows to step 332 (as shown in FIG. 10b)
where field processing system 66 updates package
record database 37 with information from the decoded
form. Next, at step 336, field processing system 66 up-
dates and re-ranks the user’s lexicon data stored in lex-
icon database 36 and then terminates.
[0042] FIG. 11 illustrates a flow chart of the decoding
process performed by the field processing system 66 in
steps 306, 308, and 310 of FIG. 10A. In step 412, the
desired field is read from the imaged form 40. The re-
trieved data is then processed in step 414 using a field-
specific recognition engine to verify the information in the
retrieved field. As is known by those skilled in the art,
traditional recognition engines (I/OCR) simply analyze
input strings on a character-by-character basis. When a
complete word has been analyzed, the processor may
then compare the analyzed word to a spell checker as a
means of further verifying the character-by-character
analysis. Once the data has been analyzed by the rec-
ognition engine, processing flows to step 416 where the
field processing system 66 determines whether the ship-
per is one that re-ships with moderate frequency to the
same destination (step 416). If the shipper is not a shipper
that ships packages with moderate frequency to the
same destination, the processed information is com-
pared to information stored in the address verification
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database 76 (step 420). Otherwise, the information proc-
essed in step 414 is compared to the smaller lexicon
database 36 (step 418). Comparing the analyzed data
with an entry in the appropriate database, improves the
possibility that the word has been analyzed correctly.
[0043] Once the information is compared to either the
appropriate record in lexicon database 36 or address ver-
ification database 76, field processing system 66 then
determines whether the processed information consti-
tutes a valid entry (step 422). A valid entry is one that is
either identical to an entry in the selected database or
one that sufficiently matches an entry to a predetermined
degree. If the entry is determined to be valid in step 422,
the decoding process completes.
[0044] If the entry, as evaluated in step 422 is not valid,
processing flows to step 428 where the system retrieves
similar entries from the appropriate database and then
transmits the record with the identified entries to a primary
14a or secondary keying station 14b, depending upon
the nature of the unverified information. Primary keying
stations 14a, as shown in FIG. 2 are co-located at pack-
age distribution facility 5, while secondary keying stations
14b may be located anywhere that provides network ac-
cess to the package processing system 10. Data that
must be decoded immediately for creation of a routing
label (e.g., source address 42, destination address 44,
etc.) is routed to an on-site primary keying station 14a
and data that is of secondary importance (i.e., it is not
utilized to create a routing label) is transmitted to an off-
site secondary keying station 14b. Primary keying sta-
tions for one facility may be secondary keying stations
for another facility. If the operator located at a keying
station 14 cannot decode the information, the package
is removed from conveyor 27 and routed to exception
handling station 16 (step 430) for a visual examination
of the package. Otherwise, processing terminates.
[0045] Each processed form is handled as a separate
data record. The data record contains processed infor-
mation and/or image information from the form. The
record may be supplemented with references to other
records if the system detects that a multi-form case ap-
plies to the same package. In addition, an auto-generated
record identifier may be included in the record. This al-
lows for a standard method of accessing the captured
information and encoding a reference to it in a bar code
or 2D machine-readable format. It also allows for con-
venient use of alias server 33 (FIG. 2) by a user wishing
to track the status of an in-transit package. As previously
discussed, when package 25 is imaged and processed,
data from the surface of package 25 is used to populate
an entry of package record database 37. Once a package
record database entry is created, a user will have read-
only access to package routing information contained in
the package record database 37, for the purpose of track-
ing the progress of package 25 from source to destina-
tion. Since a user accessing alias server 33 normally will
not know the record identifier for the newly created pack-
age record database entry, alias server 33 provides the

capability to locate package 25 using any information re-
trieved from the surface of package 25. For example, a
shipper may retrieve specific package routing informa-
tion from alias server 33 by simply entering the source
address 42, destination address 44, airbill number 46a,
or a combination thereof. While it may not be possible to
isolate a specific package based solely on the source
address 42 or destination address 44, alias server 33
nonetheless provides the capability to identify a collection
of packages that satisfy the entered criteria.
[0046] As shown in FIG.12, user terminal 28 preferably
includes a main memory 500, a display device 510, input
device 520 such as a keyboard and a pointing device
(e.g., mouse, track ball, pen, slide pointer, or similar de-
vice), a mass storage device 540, and a central process-
ing unit (CPU) 530 for performing various functions re-
lated to retrieving and viewing WEB pages stored on the
Internet. These components communicate through a
system bus or similar architecture. Additionally, the user
terminal 28 is preferably connected to an internal or ex-
ternal modem 550 or like device for communication with
network 29. Alternatively, user terminal 28 may be con-
nected via an Integrated Services Digital Network (ISDN)
adapter and an ISDN line for communications with net-
work 29. Mass storage device 540 of user terminal 28
maintains an Internet browser 560 for directing CPU 530
to perform various functions related to retrieving and
viewing WEB pages stored on the Internet.
[0047] FIG. 13 is a diagrammatic representation of an
alias server 33 in accordance with the present invention.
As shown in FIG. 13, alias server 33 is comprised of a
main memory 600, a display device 610, input device
620, a mass storage device 640, a CPU 630 and an in-
ternal or external modem 650. As further shown in FIG.
13, the mass storage device 640 maintains package
tracking database 660. Once a package record database
entry is created, information is extracted out of the entry
and copied to a companion record in the package tracking
database 660 for access by a user accessing alias server
33. The tracking record database 660 is comprised of
information on in-transit packages 25 and is available
online through a series of interconnected WEB pages.
Once a user accesses the home page of package
processing systeml0 home page, he/she will be able to
access all of the package tracking information associated
with the home page. Individual pages are generally sent
in the form of Hyper-Text Markup Language (HTML) pag-
es across a communication link to a WEB browser 560
operating on a requesting user terminal 28.
[0048] FIG. 14 shows a sample source and destination
label for illustration of the use of lexicons in accordance
with a preferred embodiment. In this simplified field-
processing example, there are three lexicons. The lexi-
cons are based on: street level address 700, account-
specific information 710, pre-print airbill number 720,
shipper information 42 (as shown in FIG. 3), recipient
information 44 (shown in FIG. 3), and shipper-recipient
history 730. As previously stated, when field processing
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system 66 receives the form 40 image and decoded ma-
chine readable code 46a from the form recognition sys-
tem 64, it accesses lexicon database 36 to determine
whether pre-print airbill number 720 is associated with a
shipper of moderate re-ship frequency. If it is, field
processing system 66 determines whether a single, or
small number of source addresses 42 are associated with
the pre-printed airbill number 720. If a relatively small
number of addresses is associated with the airbill number
720, field processing system 66 extracts the address
from the pre-printed airbills database 72. Otherwise it
decodes the address using the appropriate recognition
engine (O/ICR). Once the source address 42 is decoded,
field processing system again accesses lexicon data-
base 36 to ascertain whether there is a high priority ship-
per-recipient history 730. In effect, the field processing
system 66 determines whether the shipper identified in
the source address usually ships to the same address.
If it does, the recognition engines work with the lexicon
database to decode the destination address 44. Once
the information is decoded, the system updates the pri-
orities in the lexicon database 36 to reflect the previously
processed form. In this way, the lexicons associated with
lexicon database 36 reflect the shipper’s latest trends in
package processing. By tracking a shipper’s behavior it
becomes possible to select the optimal I/OCR-to-lexicon
combination by individual shipper. A lower priority will be
placed on the shipper-recipient lexicon if a shipper mostly
sends to a large number of different recipients. This is
how the adaptive reasoning affects the order in which
the different lexicons will be applied to a specific field or
record set. When applicable, the information is proc-
essed by using relationships between fields, or intra-field
relationships (if such exist as part of form enrollment se-
lection), and existing verified data. As previously men-
tioned, such relationships are identified at the time of
form enrollment and are part of the lexicon selection proc-
ess.
[0049] There may also be cases where third-party ver-
ification of record information is needed before the pack-
age is delivered. This would apply to billing-related fields
such as account numbers and/or credit card information.
That is, once a package is processed by the pattern rec-
ognition system 62 and the machine readable code 46a
is decoded, the package processing system 10 can at-
tempt to secure authorization/verification of the billing
method as a pre-condition to issuing a routing label. Fur-
thermore, there may be cases where the building of the
record requires additional information, not already on the
form. This would apply to any record whose content
needs to be verified to ensure supplied information meets
the requirements of the application objective. An example
would be verification that a package containing danger-
ous goods is properly safeguarded and packaged.
[0050] As shown in FIG. 1, the package 25 continues
traveling along conveyor 27, it next encounters labeling
station 18 where an operator scans the machine readable
symbol 46a to recall package record database 37 asso-

ciated with the imaged form. In most cases this will entail
reading a bar code on the object. When the bar code is
read, a lookup is performed against the package record
database 37 of decoded entries. A routing label is then
produced if the entry is located and all required informa-
tion is available. If the entry is located, but there is insuf-
ficient information to generate a routing label, an excep-
tion label is generated. After being labeled with an ex-
ception label, the object is forwarded to an exception han-
dling station 16. Once the anomaly is corrected, the pack-
age record database 37 entry is updated, and a new rout-
ing label is created and printed using an appropriate print-
er such as a bar code printer (not shown). The routing
label is applied to the package and then utilized by human
operators located at package loading station 20 to prop-
erly route the forms with their corresponding packages
to the proper location, and track its progress.
[0051] Throughout the process, from the placement of
the packages on the conveyor 30 to arrival of package
25 at labeling station 18, package processing system 10
repeatedly monitors the progress of the packages and
utilizes exception handling station 16 to correct anoma-
lies, as they arise. Exception handling station 16 is actu-
ally a combination of three other key components (sec-
ondary image capture, primary keying 14a, and labeling
station 18). For these purposes, exceptions include sit-
uations where the form (airbill) image is not conclusively
found, an un-enrolled form is identified, the OCR or ICR
software fails to decode a character field with high con-
fidence, or data decoded with high confidence is incon-
sistent (for example, an address that doesn’t exist).
Whenever an exception is identified, a human operator
is notified to provide manual processing, an exception
record is created, or both.
[0052] From the foregoing description, it will be appre-
ciated that the present invention provides an efficient sys-
tem and method for reading package information. The
present invention has been described in relation to par-
ticular embodiments which are intended in all respects
to be illustrative rather than restrictive. Those skilled in
the art will appreciate that many different combinations
of hardware will be suitable for practicing the present
invention. Many commercially available substitutes, each
having somewhat different cost and performance char-
acteristics, exist for each of the components described
above.
[0053] Although aspects of the present invention are
described as being stored in memory, one skilled in the
art will appreciate that these aspects can also be stored
on or read from other types of computer-readable media,
such as secondary storage devices, like hard disks, flop-
py disks, or CD-ROMs; a carrier wave from the Internet;
or other forms of RAM or ROM. Similarly, the method of
the present invention may conveniently be implemented
in program
modules that are based upon the flow charts in FIGs. 10
and 11 . No particular programming
language has been indicated for carrying out the various
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procedures described above because it is considered
that the operations, steps and procedures described
above and illustrated in the
accompanying drawings are sufficiently disclosed to per-
mit one of ordinary skill in the art to
practice the instant invention. Moreover, there are many
computers and operating systems
which may be used in practicing the instant invention and
therefore no detailed computer
program could be provided which would be applicable to
these many different systems. Each
user of a particular computer will be aware of the lan-
guage and tools which are most useful for that user’s
needs and purposes.
[0054] Alternative embodiments will become apparent
to those skilled in the art to which the present invention
pertains without departing from its scope. Accordingly,
the scope of the present invention is defined by the ap-
pended claims rather than the foregoing description.

Claims

1. A method of capturing and processing information
from a plurality of forms concurrently, the method
comprising the steps of:

capturing an image of a plurality of forms ran-
domly positioned on a moving conveyor belt and
visible to an imager, each one of said forms be-
ing respectively associated with one of a plurality
of packages;
locating at least one of said plurality of forms in
said captured image, said at least one form com-
prising a plurality of information data fields; and
decoding at least one of said plurality of infor-
mation data fields.

2. The method of claim 1 including the step of repeating
the locating and decoding steps until every form in
said captured image has been processed.

3. The method of claim 1 wherein said image is com-
prised of a plurality of non-singulated forms.

4. The method of claim 3 wherein said captured image
is comprised of a plurality of unjustified forms.

5. The method of claim 1 wherein said locating step is
further comprised of the steps of:

locating a predetermined pattern in said cap-
tured image;
locating at least one fiduciary mark in said cap-
tured image, said at least one fiduciary mark
does not exceed a predetermined distance from
said predetermined pattern; and
determining a region of interest, said region of

interest circumscribes an area including said
predetermined pattern and said at least one fi-
duciary mark.

6. The method of claim 5, wherein said predetermined
pattern is a machine readable code.

7. The method of claim 5, wherein said predetermined
pattern is numeric, alphanumeric, or alphabetic text.

8. The method of claim 5, wherein said predetermined
pattern is a picture.

9. The method of claim 5 wherein said step of locating
a predetermined pattern is further comprised of the
steps of:

determining that a portion of said predetermined
pattern is missing from said captured image; and
combining said captured image with at least one
prestored image to create a complete deter-
mined pattern.

10. The method of claim 5 wherein said determining step
is further comprised of the steps of:

determining that a portion of the region of inter-
est is missing from said captured image; and
combining said captured image with at leas tone
prestored image to create a complete region of
interest.

11. The method of claim 1 wherein said decoding step
is comprised of the steps of:

measuring a spatial relationship between at
least one fiduciary mark and a predetermined
pattern, said spatial relationship identifying a lo-
cation and format of at least one of said plurality
of information data fields located on said form;
and
decoding at least one of said plurality of infor-
mation data fields.

12. The method of claim 11 wherein the decoding step
is comprised of the following steps:

identifying an originating source associated with
said form;
extracting information from at least one of said
information data fields;
decoding said extracted information using a rec-
ognition engine, wherein said recognition en-
gine is determined by the location and format of
said information data field;
comparing said decoded information with a da-
tabase entry of package information associated
with said originating source; and
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replacing said decoded information with said
package information, provided a predetermined
criteria is met.

13. The method of claim 12 further comprising the step
of re-ordering said package information database,
provided a predetermined criteria is met.

14. A computer system for capturing and processing in-
formation from a plurality of forms traveling on a con-
veyor belt, concurrently, comprising:

a memory having program instructions; and
a processor configured to use the program in-
structions to capture an image of said plurality
of forms, each one of said forms being associ-
ated with one of a plurality of packages respec-
tively, to locate at least one of said plurality of
forms in said captured image, wherein said at
least one form comprises a plurality of informa-
tion data fields, and to decode the information
on said at least one of said plurality of forms.

15. The computer system according to claim 14, wherein
the processor is further configured to repeat the lo-
cating and decoding instructions until every form in
said captured image has been processed.

16. The computer system according to claim 14 wherein
the locating instruction is further comprised of the
following instructions:

locate a predetermined pattern in said captured
image;
locate at least one fiduciary mark in said cap-
tured image, wherein said at least one fiduciary
mark does not exceed a predetermined distance
from said predetermined pattern; and
determine a region of interest, wherein said re-
gion of interest circumscribes an area including
said predetermined pattern and said at least one
fiduciary mark.

17. The computer system according to claim 16, wherein
the locating of a predetermined pattern instruction is
further comprised of the following instructions:

determine that a portion of said predetermined
pattern is missing from said captured image; and
combine the captured image with at least one
prestored image to create a complete predeter-
mined pattern.

18. The computer system according to claim 16, wherein
the determining instruction is further comprised of
the following instructions:

determine that a portion of the region of interest

is missing from said captured image; and
combine the captured image with at least one
prestored image to create a complete region of
interest.

19. The computer system according to claim 14, wherein
the decoding instruction is further comprised of the
following instructions:

measure a spatial relationship between at least
one fiduciary mark and a predetermined pattern,
said spatial relationship identifying a location
and format of at leas tone of said plurality of in-
formation data fields located on said form; and
decode at least one of said plurality of informa-
tion data fields.

20. The computer system according to claim 19, wherein
the decoding instruction is further comprised of the
following instructions:

identify an originating source associated with
said form; extract information from at least one
of said information data fields;
decode said extracted information using a rec-
ognition engine, wherein said recognition en-
gine is determined by the location and format of
said information data field;
compare said decoded information with a data-
base entry of package information associated
with said originating source; and
replace said decoded information with said
package information, provided a predetermined
criteria is met.

21. The system of claim 20 further comprising of the in-
struction to reorder said data entry of package infor-
mation, provided a predetermined criteria is met.

Patentansprüche

1. Verfahren zur Erfassung und Verarbeitung von Da-
ten gleichzeitig aus mehreren Formularen, wobei
das Verfahren folgende Schritte umfasst:

- Erfassung eines Bildes von mehreren Formu-
laren, die wahllos auf einem in Bewegung be-
findlichen Förderband angeordnet sind und von
einem Bildgenerator gesehen werden, wobei je-
des der Formulare jeweils einem von mehreren
Paketen zugeordnet ist;
- Lokalisierung von mindestens einem von meh-
reren Formularen auf dem erfassten Bild, wobei
das mindestens eine Formular mehrere Daten-
felder umfasst; und
- Dekodierung von mindestens einem der meh-
reren Datenfelder.
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2. Verfahren nach Anspruch 1, das den Schritt der Wie-
derholung der Lokalisierungs- und Dekodierungs-
schritte umfasst, bis alle Formulare im erfassten Bild
verarbeitet wurden.

3. Verfahren nach Anspruch 1, bei dem das Bild aus
mehreren nicht singulierten Formularen besteht.

4. Verfahren nach Anspruch 3, bei dem das erfasste
Bild mehrere unausgerichtete Formulare umfasst.

5. Verfahren nach Anspruch 1, bei dem der Lokalisie-
rungsschritt ferner folgende Schritte umfasst:.

- Lokalisierung eines zuvor festgelegten Mu-
sters im erfassten Bild;
- Lokalisierung von mindestens einer Referenz-
marke im erfassten Bild, wobei die mindestens
eine Referenzmarke einen zuvor festgelegten
Abstand vom zuvor festgelegten Muster nicht
überschreitet; und Festlegung eines Wichtig-
keitsbereiches, wobei der Wichtigkeitsbereich
einen Bereich umschreibt, der das zuvor fest-
gelegte Muster und die mindestens eine Refe-
renzmarke umfasst.

6. Verfahren nach Anspruch 5, in dem das zuvor fest-
gelegte Muster ein maschinenlesbarer Code ist.

7. Verfahren nach Anspruch 5, in dem das zuvor fest-
gelegte Muster ein numerischer, alphanumerischer
oder alphabetischer Text ist.

8. Verfahren nach Anspruch 5, in dem das zuvor fest-
gelegte Muster ein Bild ist.

9. Verfahren nach Anspruch 5, in dem der Schritt zur
Lokalisierung eines zuvor festgelegten Musters fer-
ner folgende Schritte umfasst:

- Feststellung, dass ein Teil des zuvor festge-
legten Musters auf dem erfassten Bild fehlt;
- Kombination des erfassten Bildes mit minde-
stens einem zuvor gespeicherten Bild, um ein
vollständiges festgelegtes Muster zu erzeugen.

10. Verfahren nach Anspruch 5, in dem der Festlegungs-
schritt ferner folgende Schritte umfasst:

Feststellung, dass ein Teil des Wichtigkeitsbe-
reiches auf dem erfassten Bild fehlt; und

- Kombination des erfassten Bildes mit min-
destens einem zuvor gespeicherten Bild,
um ein vollständiges Bild des Wichtigkeits-
bereiches zu erzeugen.

11. Verfahren nach Anspruch 1, in dem der Dekodie-

rungsschritt folgende Schritte umfasst:

- Messung einer räumlichen Beziehung zwi-
schen mindestens einer Referenzmarke und ei-
nem zuvor festgelegten Muster, wobei die räum-
liche Beziehung den Platz und das Format von
mindestens einem von mehreren Datenfeldern
bezeichnet, die sich auf dem Formular befinden;
und
- Dekodierung von mindestens einem von meh-
reren Datenfeldern.

12. Verfahren nach Anspruch 11, in dem der Dekodie-
rungsschritt folgende Schritte umfasst:

- Erkennung einer Herkunftsquelle, die dem For-
mular zugewiesen ist;
- Datenentnahme aus mindestens einem der
Datenfelder;
- Dekodierung der entnommenen Daten unter
Verwendung einer Erkennungsmaschine, wo-
bei die Erkennungsmaschine durch den Platz
und das Format des Datenfeldes bestimmt wird;
- Vergleichen der dekodierten Daten mit einem
Datenbankeintrag von Paketdaten, die der Her-
kunftsquelle zugewiesen sind; und
- Ersetzen der dekodierten Daten durch die Pa-
ketdaten, vorausgesetzt, dass ein bestimmtes
Kriterium erfüllt wird.

13. Verfahren nach Anspruch 12, das ferner den Schritt
zur Neuordnung der Paketdatenbank umfasst, vor-
ausgesetzt, dass ein bestimmtes Kriterium erfüllt
wird.

14. Computersystem zur Erfassung und Verarbeitung
der Daten gleichzeitig von mehreren Formularen, die
auf einem Förderband transportiert werden, mit:

einem Speicher mit Programmanweisungen;
und
einem Prozessor, der konfiguriert ist, um die
Programmanweisungen zur Erfassung des Bil-
des von mehreren Formularen zu benutzen, wo-
bei jedes Formular jeweils einem von mehreren
Paketen zugewiesen ist; um mindestens eines
der mehreren Formularen auf dem erfassten
Bild zu lokalisieren, wobei mindestens ein For-
mular mehrere Datenfelder umfasst und; um die
Daten auf mindestens einem der mehreren For-
mularen zu dekodieren.

15. Computersystem nach Anspruch 14, in dem der Pro-
zessor ferner konfiguriert ist, um die Lokalisierungs-
und Dekodierungsanweisungen zu wiederholen, bis
jedes Formular auf dem erfassten Bild verarbeitet
wurde.
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16. Computersystem nach Anspruch 14, in dem die Lo-
kalisierungs-Anweisung ferner folgende Anweisun-
gen umfasst:

- Lokalisierung eines zuvor festgelegten Mu-
sters im erfassten Bild;
- Lokalisierung von mindestens einer Referenz-
marke im erfassten Bild, wobei die mindestens
eine Referenzmarke einen zuvor festgelegten
Abstand vom zuvor festgelegten Muster nicht
überschreitet; und
- Festlegung eines Wichtigkeitsbereiches, wo-
bei der Wichtigkeitsbereich einen Bereich um-
schreibt, der das zuvor festgelegte Muster und
mindestens eine Referenzmarke umfasst.

17. Computersystem nach Anspruch 16, in dem die Lo-
kalisierung eines zuvor festgelegten Musters-An-
weisung ferner folgende Anweisungen umfasst:

- Feststellung, dass ein Anteil des zuvor festge-
legten Musters auf dem erfassten Bild fehlt; und
- Kombination des erfassten Bildes mit minde-
stens einem zuvor gespeicherten Bild, um ein
vollständiges zuvor festgelegtes Muster zu er-
zeugen.

18. Computersystem nach Anspruch 16, in dem die
Festlegungsanweisung ferner folgende Anweisun-
gen umfasst:

- Feststellung, dass ein Anteil des Wichtigkeits-
bereiches auf dem erfassten Bild fehlt; und
- Kombination des erfassten Bildes mit minde-
stens einem zuvor gespeicherten Bild, um einen
vollständigen Wichtigkeitsbereich zu erzeugen.

19. Computersystem nach Anspruch 14, in dem die De-
kodierungsanweisung ferner folgende Anweisungen
umfasst:

- Messung einer räumlichen Beziehung zwi-
schen mindestens einer Referenzmarke und ei-
nem zuvor festgelegten Muster, wobei die räum-
liche Beziehung den Platz und das Format von
mindestens einem von mehreren Datenfeldern
bezeichnet, die sich auf dem Formular befinden;
und
- Dekodierung von mindestens einem von meh-
reren Datenfeldern.

20. Computersystem nach Anspruch 19, in dem die De-
kodierungsanweisung ferner folgende Anweisungen
umfasst:

- Erkennung einer Herkunftsquelle, die der Form
zugewiesen ist;
- Datenentnahme aus mindestens einem der

Datenfelder;
- Dekodierung der entnommenen Daten unter
Verwendung einer Erkennungsmaschine, wo-
bei die Erkennungsmaschine durch den Platz
und das Format des Datenfeldes bestimmt wird;
- Vergleichen der dekodierten Daten mit einem
Datenbankeintrag von Paketdaten, die der Her-
kunftsquelle zugewiesen sind; und
- Ersetzen der dekodierten Daten durch die Pa-
ketdaten, vorausgesetzt, dass ein bestimmtes
Kriterium erfüllt wird.

21. Das System nach Anspruch 20 umfasst ferner die
Anweisung zur Neuordnung des Dateneintrags der
Paketdaten, vorausgesetzt, dass ein bestimmtes
Kriterium erfüllt wird.

Revendications

1. Procédé de capture et de traitement d’informations
ayant une pluralité de formes de manière concurren-
te, le procédé comprenant les étapes consistant à :

capturer une image d’une pluralité de formes
positionnées de manière aléatoire sur une ban-
de de manutention mobile et visibles pour un
dispositif d’imagerie, chacune desdites formes
étant respectivement associée à l’un d’une plu-
ralité d’emballages ;
localiser au moins l’une de ladite pluralité de for-
mes dans ladite image capturée, ladite au moins
une forme comprenant une pluralité de champs
de données d’information ; et
décoder au moins l’un de ladite pluralité de
champs de données d’information.

2. Procédé selon la revendication 1, comprenant l’éta-
pe de répétition des étapes de localisation et de dé-
codage jusqu’à ce que chaque forme dans ladite
image capturée ait été traitée.

3. Procédé selon la revendication 1, dans lequel ladite
image est constituée d’une pluralité de formes non
singularisées.

4. Procédé selon la revendication 3, dans lequel ladite
image capturée est constituée d’une pluralité de for-
mes non justifiées.

5. Procédé selon la revendication 1, dans lequel ladite
étape de localisation est en outre constituée des éta-
pes consistant à :

localiser un motif prédéterminé dans ladite ima-
ge capturée ;
localiser au moins une marque de repère dans
ladite image capturée, ladite marque de repère
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au moins ne dépassant pas une distance pré-
déterminée par rapport audit motif
prédéterminé ; et
déterminer une région concernée, ladite région
concernée entourant une zone comprenant ledit
motif prédéterminé et ladite marque de repère
au moins.

6. Procédé selon la revendication 5, dans lequel ledit
motif prédéterminé est un code lisible par une ma-
chine.

7. Procédé selon la revendication 5, dans lequel ledit
motif prédéterminé est un texte numérique, alpha-
numérique ou alphabétique.

8. Procédé selon la revendication 5, dans lequel ledit
motif prédéterminé est une image.

9. Procédé selon la revendication 5, dans lequel ladite
étape de localisation d’un motif prédéterminé est en
outre constituée des étapes consistant à :

déterminer qu’une partie dudit motif prédétermi-
né manque à ladite image capturée ; et
combiner ladite image capturée avec au moins
une image pré-stockée afin de créer un motif
déterminé complet.

10. Procédé selon la revendication 5, dans lequel ladite
étape de détermination est en outre constituée des
étapes consistant à :

déterminer qu’une partie de la région concernée
manque à ladite image capturée ; et
combiner ladite image capturée avec au moins
une image pré-stockée afin de créer une région
concernée complète.

11. Procédé selon la revendication 1, dans lequel ladite
étape de décodage est constituée des étapes con-
sistant à :

mesurer une relation spatiale entre au moins
une marque de repère et un motif prédéterminé,
ladite relation spatiale identifiant un emplace-
ment et un format d’au moins l’un de ladite plu-
ralité de champs de données d’information si-
tués sur ladite forme ; et
décoder au moins l’un de ladite pluralité de
champs de données d’information.

12. Procédé selon la revendication 11, dans lequel l’éta-
pe de décodage est constituée des étapes
suivantes :

l’identification d’une source d’origine associée
à ladite forme ;

l’extraction d’informations d’au moins l’un des-
dits champs de données d’information ;
le décodage desdites informations extraites en
utilisant un moteur de reconnaissance, dans le-
quel ledit moteur de reconnaissance est déter-
miné par l’emplacement et le format dudit champ
de données d’information ;
la comparaison desdites informations décodées
avec une entrée de base de données d’informa-
tions d’emballage associées à ladite source
d’origine ; et
le remplacement desdites informations déco-
dées par lesdites informations d’emballage, à
condition qu’un critère prédéterminé soit satis-
fait.

13. Procédé selon la revendication 12, comprenant en
outre l’étape de reclassement de ladite base de don-
nées d’informations d’emballage, à condition qu’un
critère prédéterminé soit satisfait.

14. Système informatique destiné à capturer et traiter
des informations provenant d’une pluralité de formes
se déplaçant sur une bande de manutention, de ma-
nière simultanée, comprenant :

une mémoire ayant des instructions de
programme ; et
un processeur configuré afin d’utiliser les ins-
tructions de programme de façon à capturer une
image de ladite pluralité de formes, chacune
desdites formes étant associée à l’un d’une plu-
ralité d’emballages, respectivement, afin de lo-
caliser au moins l’une de ladite pluralité de for-
mes dans ladite image capturée, dans lequel
ladite forme au moins comprend une pluralité
de champs de données d’information, et de dé-
coder les informations sur ladite au moins une
de ladite pluralité de formes.

15. Système informatique selon la revendication 14,
dans lequel le processeur est en outre configuré afin
de répéter les instructions de localisation et de dé-
codage jusqu’à ce que chaque forme dans ladite
image capturée ait été traitée.

16. Système informatique selon la revendication 14,
dans lequel l’instruction de localisation est en outre
constituée des instructions suivantes :

la localisation d’un motif prédéterminé dans la-
dite image capturée ;
la localisation d’au moins une marque de repère
dans ladite image capturée, dans laquelle ladite
au moins une marque de repère ne dépasse pas
une distance prédéterminée par rapport audit
motif prédéterminé ; et
la détermination d’une région concernée, où la-
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dite région concernée entoure une zone com-
prenant ledit motif prédéterminé et ladite au
moins une marque de repère.

17. Système informatique selon la revendication 16,
dans lequel la localisation de l’instruction d’un motif
prédéterminé est en outre constituée des instruc-
tions suivantes :

la détermination du fait qu’une partie dudit motif
prédéterminé manque à ladite image capturée ;
et
la combinaison de l’image capturée avec au
moins une image pré-stockée afin de créer un
motif prédéterminé complet.

18. Système informatique selon la revendication 16,
dans lequel l’instruction de détermination est en
outre constituée des instructions suivantes :

la détermination du fait qu’une partie de la région
concernée manque à ladite image capturée ; et
la combinaison de l’image capturée avec au
moins une image pré-stockée afin de créer une
région concernée complète.

19. Système informatique selon la revendication 14,
dans lequel l’instruction de décodage est en outre
constituée des instructions suivantes :

la mesure d’une relation spatiale entre au moins
une marque de repère et un motif prédéterminé,
ladite relation spatiale identifiant un emplace-
ment et un format d’au moins l’un de ladite plu-
ralité de champs de données d’information si-
tués sur ladite forme ; et
le décodage d’au moins l’un de ladite pluralité
de champs de données d’information.

20. Système informatique selon la revendication 19,
dans lequel l’instruction de décodage est en outre
constituée des instructions suivantes :

l’identification d’une source d’origine associée
à ladite forme ;
l’extraction d’informations d’au moins l’un des-
dits champs de données d’information ;
le décodage desdites informations extraites en
utilisant un moteur de reconnaissance, dans le-
quel ledit moteur de reconnaissance est déter-
miné par l’emplacement et le format desdits
champs de données d’information ;
la comparaison desdites informations décodées
avec une entrée de base de données d’informa-
tions d’emballages associées à ladite source
d’origine ; et
le remplacement desdites informations déco-
dées par lesdites informations d’emballage, à

condition qu’un critère prédéterminé soit satis-
fait.

21. Système selon la revendication 20, comprenant en
outre l’instruction de reclassement de ladite entrée
de données d’informations d’emballage, à condition
qu’un critère prédéterminé soit satisfait.
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