
Title: CHARACTER RECOGNITION, INCLUDING METHOD AND SYSTEM FOR PROCESSING
CHECKS WITH IN- VALIDATED MICR LINES Abstract: An automated analysis method
and tool (50) for a digitally imaged financial item (58) can digitally
recognize a  plurality of characters across an area of a digital image
containing character indicia (54) at predetermined positions in the area
and  also possibly containing non-character indicia (54) in the area. This
finds exemplification in an automated check processing method  and check
sorting system in which a check's MICR line that has been read and
interpreted as invalid can be digitally analyzed (66), via a digital image
(56) of the check, to identify MICR characters that could not be validly
read or interpreted by the conventional  MICR processing equipment. This
includes digitally applying character recognition processing to an
invalidated MICR line in a  digital image of the financial item (e.g., a
check). Previously invalidated MICR line data can then be corrected.
28 August 2004 I CHARACTER RECOGNITION, INCLUDING METHOD AND SYSTEM  FOR
PROCESSING CHECKS WITH INVALIDATED MICR LINES BACKGROUND OF THE INVENTION
This invention relates generally to computer-implemented methods for
digitally  5 recognizing a plurality of characters across an area of a
digital image containing character  indicia at predetermined positions in
the area and also possibly containing non-character  indicia in the area.
The invention relates particularly to an analysis method and tool for a
digitally imaged financial item, such as a check having a MICR line, and
even more  particularly to a check processing method and a check sorting
system. 10 Although the present invention has broader aspects referred to
above, the  invention will be described in the context of handling
financial items, specifically checks  which have along their lower portions
indicia-containing areas referred to as "MICR  



lines." Referring to FIG. 1, a conventional check 2 has various
conventional portions.  These include the illustrated date, payee,
numerical and alphabetical amount, memo, and 15 signature areas. Typically
other information is preprinted on the check as well (e.g.,  account holder
identification information such as name and address, and bank name). The
check 2 also includes a MICR line 4. "MICR" stands for Magnetic Ink
Character  Recognition, and the acronym is used in this specification and
the claims as an adjective to  designate conformance or compliance with
fonts and formats used in magnetic ink  20 character recognition
technology. With regard to MICR lines and characters used on checks in the
United States, the  symbol set includes numerals 0 through 9, a financial
institution designation symbol 6  shown in FIG. 1, an individual account
number designation symbol 8 shown in FIG. 1, an  amount designation symbol
10 shown in FIG. 2, and a hyphen (not shown). On the check 25 shown in FIG.
1, two symbols 6 define the limits of a portion 12 of the MICR line 4
within which a nine-digit financial institution identification number in
MICR numerals  (not shown) is preprinted on the check 2. The symbol 8
delimits to the right (as viewed in  FIG. 1) a portion 14 of the MICR line
4 within which a nine-digit individual account  number in MICR numerals
(not shown) is preprinted on the check 2. To the right (as 30 viewed in
FIG. 1) of the symbol 8 is a portion 16 of the MICR line 4 in which the
check  number is preprinted in MICR format (not shown). During processing
of the check  subsequent to it being used by the account holder to draw on
the holder's account, the  symbols 10 and a ten-digit number in MICR format
are printed in portion 18 of MICR line 28 August 2004 2  4 shown in FIG. 2
to indicate the amount of the check (the number shown illustrates  certain
MICR numeral forms, and it represents a check amount of $525.00). During
the time between when the account holder uses the check 2 and when it is
returned to him or her as a canceled check with the account holder's
monthly bank  5 statement, for example, the check may go through various
check handling processes. These can be at a bank, at a Federal Reserve
facility, or at a third-party check-handling  facility, for example. One of
these processes will be described as one context in which the  present
invention has utility. In this check processing, a check sorter transports
individual checks from a batch  10 of checks at the input of the sorter to
respective receptacles, referred to as pockets, at the  output of the
sorter. Along the way in the sorter, the MICR line is read and a digital
image  of the front and possibly back of the check is made. Other functions
may be performed;  however, the MICR line reading and the digital imaging
are of particular significance to  the present invention. The electrical
signals generated by reading the MICR line are 15 conducted or otherwise
transmitted to a computer programmed to determine if the read  MICR line is
valid or invalid, and the electrical signals representing the digitized
image  are conducted or otherwise transmitted to a database providing a
repository of digital  images of the processed checks. The foregoing is
known in the art. If the programmed computer determines that the read MICR
line is valid (as  20 defined by programmed rules), it outputs control to
the sorter to put the respective check  in an appropriate pocket (e.g., a
pocket designated for the financial institution whose  identification
number is in the MICR line). If the programmed computer determines that
the read MICR line is not valid, it may control the sorter to send the
respective check to  the "reject" pocket. Some reasons why a MICR line
might be deemed invalid include: 25 bad print of the magnetic substance to
form the MICR symbols (whether the numerals or  the designators),
misorientation of the check in the sorter, correction tape placed over the
MICR line, sorter mishandling, ferrous or magnetic quality to signature ink
or other  marking made on the check in the MICR line area (e.g., random
marks 22 or letters 24  impinging on MICR line 26 illustrated in FIG. 3),
and the check having a reject repair 30 strip (a reject repair strip 20 is
illustrated in dot-dash lining in FIG. 2; this is adhered to the  bottom of
the main check body and it has similar MICR encoding to that found in the  



conventional MICR line 4 on the main check body, as known in the art). In
either event  (i.e,, either a validated read or an invalidated read), the
database is updated to include the 28 August 2004 3  digital image of the
processed check and to include the valid or invalidated information  about
the check's MICR line. Valid MICR reads usually occur in the aforementioned
automated process;  however, even a small percentage of invalidated MICR
reads can impose a significant  5 cost. For example, one type of check
sorter may process one million items (checks) each day. A reject, or
invalidated MICR line read, rate of only 1.5% results in 15,000 rejected
items per day for such a sorter. Presently, these rejected items are taken
from the reject  pocket of the sorter and manually processed by key entry
personnel, who manually handle  the rejected checks, read the MICR line
information, and type the numerical information 10 into the system
computer(s) to provide the correct MICR line information. A highly
efficient key entry person may be able to manually process five hundred
rejected checks  per hour; therefore, in this example, manually processing
15,000 checks per day would  require thirty hours of personnel time each
day if all personnel were able to handle five  hundred rejects per hour. Of
course with manual entry by humans, there is the possibility 15 of data
entry error. Clearly, the manual handling of invalidated MICR line items is
time- consuming and expensive. Thus, there is the need for automating the
processing of checks  which have been deemed to have invalid MICR lines.
This includes the need for  automatically correcting the invalidated MICR
line information in its database. A broader  need is to provide for
automating character recognition (and preferably correction) of 20
character indicia of predetermined characteristic at predetermined
positions as  distinguished from other markings referred to as
non-character indicia (which may in fact  be characters, but not of the
same predetermined characteristic). SUMMARY OF THE INVENTION The present
invention meets the aforementioned needs by providing an  25 automated
analysis method and tool for a digitally imaged financial item, such as a
check having a MICR line. The present invention provides a
computer-implemented  method for digitally recognizing a plurality of
characters across an area of a digital  image containing character indicia
at predetermined positions in the area and also  containing non-character
indicia in the area. The present invention also provides a 30 check
processing method and a check sorting system. In the particular context of
processing checks which have been previously read and deemed to have an
invalid  MICR line, the present invention results in reduced manual data
entry to correct for 28 August 2004 -4 invalidated MICR line reads, in
faster posting of financial information related to  processing the checks,
and in reduced errors. According to a first aspect of the invention, there
is provided a financial  item analysis method comprising digitally applying
character recognition  processing to an invalidated MICR line in a digital
image of a financial item. If the  financial item is a check, this method
may further comprise processing the check  through a check sorter. Such
check processing includes sensing the check for a  MICR line and characters
therein, determining the check has an invalidated MICR  line, and creating
a digital image of the check. If such check processing is  performed, the
aforementioned "digitally applying character recognition processing"  may
be performed after the aforementioned sensing, determining, and creating;
however, the method of the present invention can also be used in making a
determination about the validity or invalidity of a MICR line. The method
can further  include changing the digitally stored MICR line data for the
financial item (e. g.,  check) in response to digitally applying character
recognition processing to the  invalidated MICR line in the digital image
of the financial item. 



According to a second aspect of the invention, there is provided a check
analysis method, comprising: using a first MICR font template to identify
MICR characters across the  length of a selected area of the digital image
of the check; detecting a position for a MICR character not identified by
the first MICR  font template relative to at least one MICR character
identified by the first MICR  font template; and in response to detecting a
position for a MICR character not identified by  the first MICR font
template, using another MICR font template to identify the  MICR character
in the detected position, wherein such other MICR font template  includes
an inverse skeleton template. According to a third aspect of the invention,
there is provided a computer- implemented method of analyzing a MICR line
in a digital image, comprising:  scanning the MICR line in the digital
image to identify MICR characters therein, wherein scanning the MICR line
includes using a first MICR font template  to identify MICR characters in
the MICR line; in response to identified characters, determining positions
along the MICR  line in the digital image where other MICR characters
should be; and 28 August 2004 -5 analyzing each determining position of the
MICR line in the digital image to  try to identify the respective MICR
character at that position, wherein analyzing  each determined position
includes using a second MICR font template to try to  identify additional
MICR characters in the MICR line, and wherein analyzing each  determined
position further includes using a third MICR font template to try to
identify MICR characters in response to failing to identify a MICR
character at a  respective position using the second MICR font template,
the third MICR font  template including templates for identifying broken
MICR characters having a part  of the character missing and not identified
by either the first or second MICR font  template. According to a fourth
aspect of the invention, there is provided a computer- implemented method
for digitally recognizing a plurality of characters across an  area of a
digital image containing character indicia at predetermined positions in
the  area and also containing non-character indicia in the area,
comprising: detecting indicia in the digital image and using a first
template on the  detected indicia to distinguish at least some character
indicia from non-character  indicia across the area; in response to the
predetermined positions of the character indicia and the  character indicia
distinguished using the first template, determining positions in the  area
at which other character indicia should be located but are not
distinguished  using the first template; and using another template on
indicia detected at the determined positions to try  to identify character
indicia thereat, wherein such other template represents an  inverse of the
first template. According to a fifth aspect of the invention, there is
provided a check  processing method, comprising: transporting a check
through a check sorter; generating electrical signals in response to
sensing a MICR line on a check  in the check sorter; generating a digital
image of the check in the check sorter; determining in a programmed
computer whether the electrical signals  represent a valid or an invalid
MICR line; and 28 August 2004 -6 



in response to determining that the electrical signals represent an invalid
MICR line, digitally processing the digital image of the check to identify
MICR  characters therein. According to a sixth aspect of the invention,
there is provided a check  sorting system, comprising: a check sorter
including a MICR reader and a digital imager for checks  transported by the
check sorter; a controller connected to the check sorter, the controller
including a MICR  interpreter responsive to the MICR reader; a database
connected to the check sorter to provide a repository for digital  images
of checks provided from the digital imager; and a digital image analyzer
connected to the controller and to the database to  analyze by digital
processing a check digital image from the database for a  check indicated
by the MICR interpreter of the controller to have an invalid MICR  line.
According to a seventh aspect of the invention, there is provided a
financial  item analyzer tool, comprising: means for applying character
recognition processing to an invalidated MICR  line in a digital image of a
financial item; and memory means for containing in digitally encoded form
the means for  applying such that the means for applying is accessible by a
digital computer.  According to an eighth aspect of the invention, there is
provided a check  analyzer tool, comprising: a first MICR font template to
identify MICR characters; a missing MICR character position detector
responsive to the first MICR  font template to detect a position of a
missing MICR character relative to at least  one MICR character identified
by the first MICR font template; and another MICR font template, for use in
response to the missing MICR  character position detector to identify a
MICR character in a position detected by  the missing MICR character
position detector, wherein such other MICR font template represents an
inverse of the first  MICR font template so that the inverse identifies
broken MICR characters having a  part of the character missing and not
identified by the first MICR font template. 28 August 2004 6a According to
a ninth aspect of the invention, there is provided a method for  digitally
recognizing at least one character in a digital image, comprising digitally
using in a computer a digital inverse skeleton template representing an
inverse  image of the character to be detected such that a broken
representation of the  character in the digital image, wherein part of the
character is missing, is identified. According to a tenth aspect of the
invention, there is provided a computer- implemented method for digitally
recognizing a plurality of characters across an  area of a digital image
containing character indicia at predetermined positions in the  area and
also containing non-character indicia in the area, comprising: detecting
indicia in the digital image and using skeleton templates on the  detected
indicia to distinguish at least some character indicia from non-character
indicia across the area; in response to the predetermined positions of the
character indicia and the  character indicia distinguished using the
skeleton templates, determining positions  in the area at which other
character indicia should be located but are not  distinguished using the
skeleton templates; and using inverse skeleton templates on indicia
detected at the determined  positions to try to identify character indicia
thereat, wherein the inverse skeleton  templates represent character
indicia inversely to character indicia representations  



of the skeleton templates. According to an eleventh aspect of the
invention, there is provided a  financial item analyzer too, comprising:
means for applying character recognition processing to an invalidated MICR
line in a digital image of a financial item; and memory means for
containing in digitally encoded form the means for  applying such that the
means for applying is accessible by a digital computer;  wherein the means
for applying includes: a first set of digital templates, the first set
representing MICR characters to  be digitally recognized; and a second set
of digital templates, the second set representing respective  inverses of
the MICR characters. According to a twelfth aspect of the invention, there
is provided a financial  item analyzer tool, comprising: 28 August 2004 -6b
a first MICR font template including a set of skeleton templates and a
first  application rule set to identify MICR characters; a missing MICR
character position detector responsive to the first MICR  font template to
detect a position of a missing MICR character relative to at least  one
MICR character identified by the first MICR font template; a second MICR
font template, responsive to the missing MICR character position detector,
the  second MICR font template including the set of skeleton templates and
a second  application rule set to identify a MICR character in a position
detected by the  missing MICR character position detector; and a third MICR
font template, responsive to the second MICR font template,  the third MICR
font template including a set of inverse skeleton templates  and a third
application rule set to identify a MICR character in a position detected
by the missing MICR character position detector. According to a thirteenth
aspect of the invention, there is provided a check  processing method,
comprising: transporting a check through a check sorter including a MICR
reader and a  digital imager; generating electrical signals with the MICR
reader in response to the MICR  reader sensing a MICR line on a check in
the check sorter and communicating the  electrical signals to a controller
including a programmed computer to define a first  set of data; generating
with the digital imager a digital image of the check in the check  sorter
and communicating the digital image to a database to define a second set of
data; determining in the programmed computer, using the first set of data
and a  predetermined set of MICR line validation rules digitally stored in
the programmed  computer, whether the electrical signals represent a valid
or an invalid MICR line;  and in response to determining that the
electrical signals represent an invalid  MICR line, and off-line from the
check sorter and the transporting of the check,  digitally processing,
using the second set of data, the digital image of the check to  identify
MICR characters therein, including: 28 August 2004 -6c digitally converting
a digital representation of the digital image from the  second set of data
to a common image format; digitally applying sets of skeleton templates to
the converted data in the  common image format to determine MICR characters
in the MICR line represented  



in the converted data; determining in the programmed computer, using the
predetermined set of  MICR line validation rules, whether the determined
MICR characters represent a  valid or invalid MICR line; and writing the
determined MICR characters to the first set of data in response  to
determining that the determined MICR characters represent a valid MICR
line.  Therefore, from the foregoing, it is a general object of the present
invention to provide a novel and improved automated analysis method and
tool for a digitally  imaged financial item, such as a check having a MICR
line. It is also a general  object of the present invention to provide a
computer-implemented method for  digitally recognizing a plurality of
characters across an area of a digital image  containing character indicia
at predetermined positions in the area and also  containing non-character
indicia in the area. It is also a general object of the present  invention
to provide a check processing method and a check sorting system. Other  and
further objects, features and advantages of the present invention will be
readily  apparent to those skilled in the art when the following
description of the preferred  embodiments is read in conjunction with the
accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS  FIG. 1
illustrates a conventional check. 28 August 2004 7  FIG. 2 illustrates a
conventional check marked with additional MICR symbols indicating the
amount of the check, and the drawing also shows in dot-dash lines a reject
repair strip attached to the check. FIG. 3 illustrates markings into part
of a MICR line, which markings may cause an  5 invalidated MICR line read
or at least create difficulty in trying to identify MICR  characters from a
digital image of the item. FIG. 4 is a block diagram of a preferred
embodiment check sorter system of the  present invention. FIG. 5 is a block
diagram of a preferred embodiment of the digital image analyzer  10 tool of
the system shown in FIG. 4. FIG. 6 is a block diagram of a preferred
embodiment of the means for applying  character recognition processing to
an invalidated MICR line in a digital image shown in  FIG. 5. FIG. 7 is a
flow diagram of a preferred embodiment of a financial item processing  15
method of the present invention. FIG. 8 is a flow diagram of a preferred
embodiment of an automatic financial item  analysis method of the present
invention, which also forms part of the method represented  in FIG. 7. FIG.
9 is a flow diagram of a particular implementation of an automatic
financial  20 item analysis method of the present invention, which may be
used with regard to whether  the MICR line can be read in the method
represented in FIG. 8. FIG. 10 illustrates a simplified version of the MICR
numeral "2" and one  embodiment of a skeleton template for the numeral.
FIG. 11 illustrates a simplified version of one embodiment of a template
for the  25 inverse of the template represented in FIG. 10. DETAILED
DESCRIPTION OF THE INVENTION The present invention broadly applies to
digitally recognizing a plurality of  characters across an area of a
digital image containing character indicia at  predetermined positions in
the area and also possibly containing non-character indicia 30 in the area.
Character indicia is defined by one or more predetermined characteristics.
Examples include characters for machine (e.g., computer) readable forms,
such as  characters detectable by optical character readers. Applications
include, without  limitation, test forms, income tax forms, postal items
(e.g., addresses thereon), loan 



28 August 2004 8  applications, etc. The preferred embodiments described
below particularly refer to  MICR characters, which have known
predetermined forms and which are used at  known predetermined locations on
checks, for example. One particular application of the digital recognition
of the present invention is  5 analyzing a MICR line (i.e., a line of
characters in the font and material suitable for  Magnetic Ink Character
Recognition processing) in a digital image, such as analyzing  MICR
information on a financial item (e.g., deposit slips, cash tickets, batch
tickets,  block tickets). A specific example of this is with regard to a
check that has undergone a  sorting process in which the MICR line of the
check has been read and a digital image 10 of the check has been made. It
will be in this specific context of check analysis that the  preferred
embodiments of the present invention will be described; however, broader
aspects of the invention are not limited to just this context. As mentioned
in the background above, MICR lines used on checks in the  United States
are made from the MICR character symbol set including numerals 0  15
through 9, financial institution designation symbol 6 shown in FIG. 1,
individual account number designation symbol 8 shown in FIG. 1, amount
designation symbol 10  shown in FIG. 2, and a hyphen (not shown). On the
check shown in FIG. 1, the two  symbols 6 define the limits of portion 12
of the MICR line 4 within which the nine- digit financial institution
identification number in MICR numerals (not shown) is 20 preprinted on the
check 2. The symbol 8 delimits to the right (as viewed in FIG. 1)  portion
14 of the MICR line 4 within which the nine-digit individual account number
in  MICR numerals (not shown) is preprinted on the check 2. To the right
(as viewed in  FIG. 1) of the symbol 8 is portion 16 of the MICR line 4 in
which the check number is  preprinted in MICR format (not shown). During
processing of the check subsequent to 25 it being used by the account
holder to draw on the holder's account, the symbols 10 and  a ten-digit
number in MICR format are printed in portion 18 of MICR line 4 shown in
FIG. 2 to indicate the amount of the check (the number shown illustrates
certain MICR  numeral forms, and it represents a check amount of $525.00).
The MICR line 4 is  located in the lower one-half inch of conventional
check 2. 30 In conventional check processing, an additional MICR line might
be added to  the check 2 below the conventional MICR line 4. This is
illustrated by the reject repair  strip 20 attached to the main check body
as illustrated in FIG. 2. One form of this strip 28 August 2004 9  is
five-eighths inch high; therefore, the MICR line on the strip 20 of this
size is within  what then becomes the bottom one-half inch of the check
with the strip 20. Another aspect pertinent to the present invention is
illustrated in FIG. 3. It was  mentioned above that random marks 22 or
letters 24 ("non-character" indicia relative to  5 the desired MICR
"character" indicia) impinging on MICR line 26 in FIG. 3 might be the cause
of an invalidation of the MICR line. Whether this occurs during a MICR
read, the markings 22, 24 do at least represent interference in analyzing a
digital image  for the MICR characters. That is, in a conventional MICR
read process, the non-MICR  markings might not interfere because the MICR
reader senses magnetically; and if the 10 non-MICR marks do not interfere
magnetically, they will not likely result in  invalidation of the MICR
read. In a digital image of the check, however, both the  MICR and non-MICR
markings are merely digitally encoded pixel information  representing
lightness/darkness values (white or black in a two-tone scale). Thus, FIG.
3 illustrates one of the difficulties to be overcome in the analysis
performed by the 15 present invention; however, the present invention has
application even if there are no  interfering markings in the analyzed
area. Referring to FIG. 4, there is illustrated a preferred embodiment of a
financial  item sorting system 50 in accordance with the present invention
which is capable of  



overcoming the aforementioned difficulty regarding character versus
non-character 20 recognition if such interference exists. One specific
application of the system 50 is as a  check sorting system. The sorting
system 50 includes a sorter 52. The sorter 52 includes a MICR  reader 54
and a digital imager 56. Items 58 to be processed (e.g., checks) are loaded
into an input bin of the sorter 52, and the sorter 52 physically transports
each item 58n 25 through the sorter to an output location, referred to as
pockets in a particular type of  check sorter, from which the items 58 are
physically disposed (e.g., bundled and sent to  respective financial
institutions) as indicated at reference numeral 60 in FIG. 4. When an item
58n is moved through the sorter 52, the MICR reader 54 senses  magnetic
characters on the item and generates electrical signals, which are  30
communicated to a controller 62, where the signals may be used to store
digitally encoded MICR line data representing MICR characters detected in
the MICR line read  by the MICR reader 54. Also during this movement of an
item 58n, the digital imager  56 generates electrical signals which are
communicated to a database 64 in which 28 August 2004 10  responsive
digitally encoded signals are stored in a computer memory providing a
repository of the digital images for all the processed items. Associated
(either  physically within a common computer or memory thereof, or at least
by some identifier  linking the two for retrieval when searches of
respective encoded MICR line data and 5 encoded digital image databases are
made) with the digital images in the database 64 is  the information
obtained from the MICR reader 54 as communicated to the  controller 62.
Thus, the act of running a document through a check sorter generates  two
distinct sets of data; the first is a character representation of the MICR
line, and the  second is a digital image representation of the entire
check. 10 The controller 62 of the preferred embodiment includes a
programmed  computer which applies a predetermined set of rules to the MICR
line data from the  reader 54. Compliance or non-compliance with the rules
determines whether the read  MICR line is validated or invalidated.
Examples of possible rules include: is the bank  number valid, does the
account number self-check, is the amount exactly ten digits 15 long, is the
account number valid. A "flag" bit (or bits) associated with the MICR line
data for the respective check may be set or not set to indicate the
validation/invalidation  determination, or other indicators may be used.
The foregoing components are implemented and function in the preferred
embodiment using conventional equipment and in known manner. Examples for
the  20 sorter 52 include check sorting equipment manufactured by Banctec
Inc. (e.g., E Series transports, TRACE transports), Unisys (e.g., NDP
series transports), or IBM (3890  Document Processors). An example for the
controller 62 and the database 64 includes  known equipment using
ImageVision brand software from Advanced Financial  Solutions, Inc. 25
Added to the foregoing in the present invention is a digital image analyzer
66  connected to the controller 62 and to the database 64. Such
"connection" can be in any  suitable manner (e.g., included in programming
of the controller 62 or in separate  equipment communicating with the
controller 62 and the database 64). In whatever  form, the analyzer 66
converts a digital representation of the respective image from the 30
database 64 to a common image format, such as TIFF, JPEG or ABIC, and
writes the  data to its own database or computer file. The digital image
analyzer 66 does this, and  then it analyzes the digital image using
digital processing. More particularly, the  digital image analyzer 66
receives or retrieves from the controller 62 one or more 28 August 2004 11
control signals (e.g., the set or not set status of the aforementioned MICR
line data flag)  informing the analyzer 66 of an at least initially
indicated invalidated item passing  



through the sorter 52; depending on the speed of the sorter 52, for
example, this may  occur in real time so that the analyzer 66 can take part
in the validation/invalidation 5 determination, or it may occur after that
determination has been otherwise made (e.g.,  based on only the input
received from the reader 54). When the digital image analyzer  66 is to
perform its function, it sends one or more control signals to the database
64 to  retrieve the respective digital image for that processed item such
as described above.  The analyzer 66 then analyzes the resulting digital
image; and if in doing so the 10 analyzer 66 determines by its own
programming that it has found a MICR line in the  digital image, the
analyzer 66 notifies the controller 62 of this and sends its MICR line
data to the controller 62. After receiving this from the analyzer 66, the
controller 62  applies its set of rules (in the preferred embodiment, the
same rules as were applied to  the data from the reader 54) to determine if
the MICR line data from the analyzer 15 represents a valid MICR line. If it
is a valid MICR line, the controller 62 writes that  data to the MICR data
record for the respective imaged item to replace the original  invalidated
data. A preferred embodiment of the digital image analyzer 66 is
represented in FIG.  5. This provides a financial item analyzer tool which
itself is inventive as well as being  20 a part of the overall system 50
represented in FIG. 4. This tool includes means 68 for applying character
recognition processing to the retrieved digital image of the item.  This
preferably includes, for the check or other MICR character containing item
of the  illustrative context, means for distinguishing MICR characters from
a combination of  the MICR characters and interfering marks (e.g., the
interfering marks illustrated in 25 FIG. 3), if any. A particular
implementation of the means 68 includes a machine  useable form of the
computer programs appended hereto. FIG. 5 shows that the means 68 is in
memory means 72 for containing in  digitally encoded form the means for
applying such that the means is accessible by a  digital computer, such as
the computer implementing the controller 62. The memory 30 means 72 can be
implemented in any suitable manner. One example is in a memory of  the one
or more computers in which the controller 62, the database 64 and the
digital  image analyzer 66 may be implemented. Another example is as a
portable memory  device (e.g., a diskette) by which the means for applying
can be physically transferred 28 August 2004 12  from one location to
another. Another example of a suitable memory is a suitable  storage device
or system permitting remote access from a storage or retrieval facility,
such as via the Internet or other telecommunications link. A preferred
embodiment of the means 68 represented in FIG. 5 is shown in FIG.  5 6.
This embodiment is as a means for applying character recognition processing
to an  invalidated (or potentially invalidated if the means is operating in
real time in  conjunction with the controller 62 to make that
determination) MICR line in the digital  image, and it includes a detector
74 to detect a digital image of a MICR line in the  retrieved digital image
for the respective item under analysis. The means 68 further 10 includes in
the preferred embodiment an image orienter 76 which changes an  orientation
of the digital image if the detector 74 is unable to detect a digital image
of  the MICR line in at least the initial orientation of the digital image.
The detector 74  and the orienter 76 are implemented using computer
programming code (see appended  program for a particular implementation)
that controls the computer with which it is 15 used to find a MICR line in
the converted retrieved digital image used by the analyzer 66. This
implementation of the detector 74 looks at the bottom one-half inch of the
item (via the retrieved digital image thereof) and the MICR recognition
process  commences. If results are good, then the detector 74 has found the
MICR line in the 20 digital image. If not, the orienter 76 part of the
program causes the upper one-half inch  of the image to be rotated, and
then it is searched as described above by the detector 74.  



If no suitable result is obtained, the orienter 76 causes the back of the
document image  to be searched by the detector 74, first in the low
one-half inch, then the top one-half  inch if needed. Once a MICR line is
found, a high scan is performed five-eighth inch 25 above the identified
line; if another MICR line is found here, the item is deemed to be a
"stripped" item (e.g., such as in FIG. 2 with strip 20 included), or
enclosed in a  document carrier having an integral strip, which is similar
to the strip shown in FIG. 2.  If a change in image orientation is required
to find the MICR line, the means 68 of the  preferred embodiment may set a
"flag" in a header of the image to indicate proper 30 orientation (normal,
upside-down, backwards, backwards and upside-down). The  image itself is
not changed. The detector 74 of the preferred embodiment includes at least
a first MICR font  template 78 which works with the area of the item under
review (e.g., the respective 28 August 2004 13  one of the aforementioned
one-half inch high areas in which the MICR line is  considered to exist in
a check). The first MICR font template 78 is used to identify  MICR
characters across the length of the selected area of the digital image. For
this  processing, the preferred embodiment of the detector 74 also includes
a "missing" 5 MICR character position detector 80. If the first MICR font
template 78 is unable to  identify each MICR character at all the possible
positions for such characters in the  MICR line, the position detector 80
detects the positions of those missing MICR  characters relative to at
least one MICR character identified by the first MICR font  template 78.
Further in this preferred embodiment, the detector 74 includes at least a
10 second MICR font template 82 which responds to the missing MICR
character position  detector 80 by trying to identify a MICR character in a
position detected by the detector  80. In the preferred embodiment of FIG.
6, a third MICR font template 84 is used to  try to identify a MICR
character in a position detected by the detector 80 if the second  MICR
font template 82 is unable to do so. Particular implementations of software
for  15 implementing these are included in the appended programs. In
performing the method of the present invention by using the sorting system
50 of FIGS. 4-6, the items 58 are processed through the sorter 52 in
conventional  manner, namely, sensing the item for a MICR line and
characters therein and creating a  digital image of the processed item 58"
as indicated in FIG. 7. The foregoing occur 20 while physically moving or
transporting the item through the sorter 52. Respective  electrical signals
referred to above are generated and communicated to the controller 62  and
the database 64, respectively. The programmed computer implementing the
controller 62 determines in known manner whether the electrical signals
from the  MICR reader 54 represent a valid or an invalid MICR line (this
may or may not occur 25 in conjunction with use of the analyzer 66 as
referred to above). If the method of the  present invention is called upon
because of the controller 62 determining that there is  an invalid MICR
line, the method includes digitally applying character recognition
processing to the invalidated MICR line in the digital image of the
processed item.  Physical items 58 are sorted in known manner at the output
of the sorter process as also  30 indicated in FIG. 7. As further indicated
in FIG. 7, if an item is rejected due to the interpretation by  the
controller 62 that the MICR line is invalid, the method of the present
invention  continues as shown in FIG. 7. This includes retrieving the
respective digital image 28 August 2004 14  from the database 64 and
converting it to a useable form (if not already in such form) as  described
above. Preferably such form includes at least a 200 dots per inch (DPI)
image in a suitable format, such as TIFF, JPEG or ABIC; any suitable
microcomputer  system, such as the current Pentium based systems running
Windows NT, may be used 5 in implementing or performing this. Such computer
programmed in accordance with  



the present invention (e.g., with the appended programs) reads the digital
image off of  its hard disk, decompresses the image in memory, and tries to
read the MICR line,  possibly reading all four areas of the document (front
bottom, front top, back bottom,  back top) as described above and further
explained below. 10 Once the digital image has been retrieved from the
database, an automatic read  is made of the selected area(s) as indicated
in FIG. 7. This will be further described  below with reference to FIGS. 8
and 9; however, if such automatic read is successful,  the controller 62 is
notified and it determines whether the successful read constitutes a  valid
MICR line (of course, this can be performed in the analyzer 66 or
elsewhere, the 15 main function being that an automated determination is
made as to whether there is  now valid MICR line data). If, on the other
hand, the automatic read is not successful,  or there is a successful read
but it does not constitute a valid MICR line, that item  remains
invalidated and is left for subsequent processing, such as in FIG. 7 by
manually  processing as a residual invalid item in the same manner as
invalidated items have 20 heretofore been manually processed as described
in the background portion of this  specification. Although some residual
invalid items may remain after use of the  method or system of the present
invention, any such residual invalid items should be  significantly fewer
than there were initial invalidated items processed by the present
invention, whereby the aforementioned advantages of the invention are
obtained. 25 Referring to FIG. 8, the automatic reading to find or detect
the digital image of  the MICR line of the invalidated item, in the
preferred embodiment of this illustration,  uses the financial item
analysis method of the present invention. This includes digitally  applying
character recognition processing to the respective digital image of the
financial item, and preferably to the invalidated MICR line in the
illustrative context 30 being referred to. This more specifically includes
digitally processing such digital  image of the item to identify MICR
characters and thereby to find a digital image of the  MICR line in the
digital image of the item. Thus, the first indicated decision of the
preferred embodiment in FIG. 8 determines whether the MICR line can be
found at a 28 August 2004 15  predetermined location of the retrieved
image. If it cannot be found, the method  continues as shown in FIG. 8 by
determining whether all orientations of the digital  image have been
checked. If they have not, the orientation is changed by digital
processing and the reoriented digital image is checked to see if the MICR
line can then 5 be found. If all the orientations have been checked in the
manner described in more  detail above and still the MICR line cannot be
found, the method of the present  invention concludes that the invalidated
item remains a residual invalid item as  indicated in FIG. 8. If the
foregoing results in MICR characters being identified, the automatic read
10 method illustrated in FIG. 8 then determines whether that constitutes a
MICR line,  This is determined by the method's own parameters for defining
what constitutes a  MICR line (e.g., some minimum number of MICR characters
being identified). If  what has been read is not deemed a MICR line, the
item becomes a residual invalid  item. If the MICR line is deemed to have
been read, one or more signals are generated 15 for notifying the
controller 62 (for the illustrated embodiment) and the digitally  encoded
MICR line data is analyzed to determine whether it constitutes a valid MICR
line. As referred to above, in the illustrated embodiment this is performed
in the  controller 62 using the controller's known predetermined rules for
validating MICR  reads; however, such determination can be made in any
other suitable manner. A 20 preferred embodiment regarding whether the MICR
line can be read, such as using the  analyzer 66, will be described with
reference to FIGS. 9-11. A preferred embodiment of the method for finding
or detecting a MICR line in  accordance with the present invention is
represented in FIG. 9. In the preferred  embodiment, vertical and
horizontal lines not part of MICR characters are removed. 



25 These are digitally removed by digitally distinguishing non-character
indicia   representing horizontal and vertical lines detected in the area
of the digital image. This  can be done by a number of means, but one
particular implementation simply scans in  two directions looking for
connected black pixels. First, horizontal scans are performed  for the
entire length of the check within the selected search area, and any
consecutive 30 black pixels that exceed one-fourth inch in length are
removed from the image (by  setting their values to an invalid value).
Then, vertical scans are performed in the same  fashion, and any connected
pixels that exceed one-fifth inch long are removed from the  image (by
setting their values to an invalid value). In the specific implementation
using 28 August 2004 16  the appended programs, white pixels are
represented by zeroes, black pixels by ones,  and removed lines by twos.
The character search will not allow a "two" to be a valid  internal pixel
for a MICR character. Once vertical and horizontal lines have been removed,
a first MICR font  5 template is used to identify MICR characters across
the length of the selected area  being searched for the MICR line. In a
particular implementation, respective skeleton  templates for the possible
MICR characters are used. The method scans the MICR area  from left to
right and top to bottom looking for black pixels having at least five
neighboring black pixels. These are deemed "good" pixels because being in
such a 10 neighborhood of other black pixels and located within the
template skeleton region,  they could be a MICR character. The number of
these "good" pixels are added and  from that there is subtracted "bad"
black pixels detected in regions of the character font  template which
should be "white" or empty pixels. If the sum of the "good" pixels  minus
the "bad" pixels exceeds a threshold, then the method considers that the 15
respective MICR character has been identified. An example of a skeleton
template for  the MICR character "2" is illustrated in FIG. 10 in a
simplified manner in which the  MICR character is represented by
three-pixel wide lines 86a-86e. The skeleton of the  template includes the
pixels shown connected by solid lines 88a-88c in FIG. 10. "Bad"  pixels
would be any black pixels detected in the blank areas 90, 92 shown in FIG.
10. 20 Once a pixel is found to be contained in a five-pixel neighborhood,
the top left of a  respective character skeleton template is effectively
overlaid on the image at that point,  and the matching pixels that are
black are counted, and the pixels that are "bad," or not  supposed to be
black, are subtracted from the total. If one skeleton template does not
"fit," another one is tried and so on until one of these skeleton templates
fits or these  25 skeleton templates for all the MICR characters have been
tried. Continuing in FIG. 9, the method next determines whether there are
any  "missing" character positions between characters which have been
identified in  response to using the first MICR font template. That is,
since a MICR line has a  predetermined format (such as illustrated in FIGS.
1 and 2) and if the first template 30 (i.e., any one of the first-used
skeleton templates using "good" and "bad" pixels) is able  to identify at
least one of the characters in this line, other positions relative to the
identified character(s) can be determined where MICR characters should be
but  presently are "missing" because they were not detected by the first
MICR font 28 August 2004 17  template. For example, consecutive MICR
characters, such as those found in the  amount field 18 encoding, are
spaced exactly 0.12 inch apart. As a result of the first  template pass,
certain characters are identified and their positions noted. From these
known positions, areas spaced 0.12 inch to the right or left are searched
for a density of 5 black pixels (at 200 DPI, 90 black pixels is a good
number to search for, for example).  If the number of pixels set in this
area exceeds this value, then a possible "missing"  character has been
found, and a relaxed template searching algorithm commences (see  below
with regard to a second and possibly a third template). In this fashion,
the image  



is "self-segmented" into character regions after the entire selected area
was first 10 scanned using the first template. If a character is identified
next to a known good  character, the process repeats itself with this new
position as a reference until either a  blank area or another known
character is identified. If there are no missing character positions
between determined characters, all  characters presumably have been read;
and the method determines if those characters  15 define a MICR line. If
not, the item is a residual invalid item. If it is determined to be a MICR
line, then a determination is made as to whether it is a valid MICR line.
The  foregoing are performed as described above. If there are missing
character positions between determined characters, the  method illustrated
in FIG. 9 applies a second MICR font template to identify the MICR  20
character in the detected position. In the particular implementation
represented in FIG. 9, the same skeleton templates as referred to above
with regard to the first MICR font  template are applied except in a
"relaxed" manner wherein there is no subtraction made  for "bad" pixels
(i.e., the non-character areas, such as areas 90 and 92 in FIG. 10, are
not considered). If the sum of the "good" pixels exceeds a predetermined
threshold, the 25 missing character is thereby identified by the respective
character represented by that  respective skeleton template. In the first
template application in this implementation,  the sum of the good minus the
bad must be greater than 96 percent of a possible  "perfect" score, which
would consist of every possible black pixel being set and no  "bad" pixels
being set (black). When the "relaxed" version of the template is 30
attempted, simply 87 percent of the black pixels must be set, with no
regard for  possible "bad" pixels. Since this template search is restricted
to a small area where a  possible character may be by prior black pixel
density detection, the error rate for this  procedure is made effectively
small. 28 August 2004 18  If the use of the second MICR font template does
not successfully identify a character at a respective position, a third
MICR font template is applied in the  particular implementation of FIG. 9.
This is an inverse skeleton which is the inverse of  the skeleton templates
used in the first and second MICR font templates (see FIG. 11 as 5 an
example of such inverse for the illustration of FIG. 10, wherein the
originally  "white" dots become "black" and the originally "black" dots
become "white" and with  a rectangular border of "black" dots around it).
The inverse template requires all the  identified "black" pixels in a
region to fit "inside" the template, and any pixels that are  not supposed
to be black are discounted. In the specific implementation of the 10
appended programs, only two pixels are allowed to be black that should not
be. This  method is particularly useful for identifying "broken" characters
where parts of the  character are missing, and would cause the prior two
template processes to fail. If the missing character is still not
determined, the item becomes, in this  embodiment of the method, a residual
invalid item as indicated in FIG. 9. If the  15 missing character is
determined by either the second MICR font template or the third MICR font
template, the method checks to see if there is any further missing
character  position to check. If not, all the characters presumably have
been identified and the  data validation steps represented in FIG. 9 are
performed. If there are further missing  characters, the method goes to the
next position and repeats the use of the second and  20 third MICR font
templates as needed and as indicated in FIG. 9. If the result of the
foregoing is that a valid MICR line has been found, the  encoded MICR line
data for the item being analyzed is digitally modified in the  appropriate
database by writing the data from the aforementioned character detection
process into the appropriate storage locations in the database, whereby the
MICR line 25 data file contains all the correct, identified MICR
characters. With regard to the digital  image of the item, it is not
changed, but simply an orientation identifier is altered if  reorienting
was required to find the MICR line in the image. For example, using the  



TIFF image format, there is an image "orientation" tag. This is simply
altered to  indicate the proper orientation of the image. Any software
displaying this image would 30 look at the "orientation" tag and rotate the
image to the proper format before display.  The method of the present
invention can be more broadly stated as a computer- implemented method of
analyzing a MICR line in a digital image. This method  comprises scanning
the MICR line in the digital image to identify MICR characters 28 August
2004 19  therein; in response to identified characters, determining
positions along the MICR line  in the digital image where other MICR
characters should be; and analyzing each  determined position of the MICR
line in the digital image to try to identify the  respective MICR character
at that position. A preferred embodiment of this method 5 uses the
aforementioned steps shown in FIG. 9. Another definition of the present
invention as supported by the foregoing  disclosure is as a
computer-implemented method for digitally recognizing a plurality of
characters across an area of a digital image containing character indicia
at  predetermined positions in the area and also containing non-character
indicia in the 10 area. This method comprises detecting indicia in the
digital image (e.g., the black  pixels) and using a first template on the
detected indicia to distinguish at least some  character indicia from
non-character indicia across the area. This method also includes,  in
response to the predetermined positions of the character indicia and the
character  indicia distinguished using the first template, determining
positions in the area at which 15 other character indicia should be located
but are not distinguished using the first  template. This method further
comprises using at least a second template on indicia  detected at the
determined positions to try to identify character indicia thereat. This can
further comprise digitally distinguishing non-character indicia
representing horizontal  and vertical lines detected in the area of the
digital image. 20 Thus, the preferred embodiments of the analysis method
and tool of the present  invention apply character recognition processing
first to the entire area under analysis  to determine at least one of the
predetermined characters. With this determination, the  method then
self-segments by identifying individual positions where other characters
should be located given the predetermined format for the area under
examination and 25 the previously determined character(s). At each such
position, at least one other  analysis is made to determine whether the
character can be identified. If all such  characters can be identified with
regard to an invalidated-MICR-line check, for  example, the invalidated
check becomes a validated one and stored MICR line data for  the check can
be repaired by digitally inserting the respective characters in the 30
respective positions of the stored data. This automated process can greatly
reduce  manual processing heretofore required in trying to validate checks
which have been  automatically processed and determined to be invalid. 28
August 2004 20  In the appended program listings, "micrread.cpp" is C++
source code used in a specific implementation of the invention as a
programmer's toolkit module and  "micrfont.h" is the C++ representation of
a particular implementation of the template  skeletons and the inverse
templates for both a 200 DPI and a 240 DPI implementation. 5 Thus, the
present invention is well adapted to carry out the objects and attain the
ends and advantages mentioned above as well as those inherent therein.
While  preferred embodiments of the invention have been described for the
purpose of this  disclosure, changes in the construction and arrangement of
parts and the performance  of steps can be made by those skilled in the
art, which changes are encompassed within  10 the spirit of this invention
as defined by the appended claims. 28 August 2004 WO 01/67377 



21 MicrRead.cpp: implementation of the CMicrRead class.  t/
/r/rrrr/rrrr/rrirrr~rrrrrrrrrrr/rrrrrrirrrrrrrrrrrrr/rr~/rrrrrrr/rr/r~  5
#include "stdafx.h" 10 #ifdef DEBUG  4undef THIS MLE static char-This FILE
[ j - FILE;  #define new DEBUG_NEW 15 #endif 2D 25 *define
MAX-ALLOWABLE-READS 100 #include"MicrRead.h"  #include "Image.h"  *include
"miorfont.h"  #include "Tiff.h" #define STRIP HEIGHT 200 95  #define
BOTTOM_HEIGHT 200 10 define ZIPSTRIP OFFSETT200 128  4define STRIP HEIGHT
240 110  #define BOTTOM HEIGHT 240 12  #define ZIPSTRTP OFFSET 240 154
PCTIUSO1/06939 #ifndef MICBDUMMX 30 static AWORD dwLow [j  Ox00000000,
0x01000000,  0X00000100, 0x01000100, 0x00010100, 0x01010100,  0x00000001,
0x01000001, 0x00000101, 0x01000101, 0x00010101, 0x01010101,  Ox00000000
0x01000000 0x00010000, 0x01010000,  0200010001, 0x01010001,  0x00010000,
0x01010000,  0x00010001, 0x01010001,  0x00010000, 0x01010000,  0x00010001,
0x01010001,  0x00010000, Ox01010000,  0x00010001, 0x01010001,  0x00010000,
0x01010000,  Ox00010001, 0x01010001,  0x00010000, 0x01010000,  0x00010001,
0X01010001,  0x00010000, 0x01010000,  0x00010001, 0x01010001, y 01  35
0x00000100, 0x01000100, 0x00010100, 0x01 010100, 40 0x00000001, 0x01000001,
0x00000101, Ox01000101, 0x00010101, 0x01010101, 0x00000000, 0x01000000,
0x00000100; Ox01000100, 0x00010100, 0x01010100,  



0x00000001, Ox01000001, Ox00000101, 0x01000101, 0x00010101, 0x01010101,
0x00000000, 0x01000000,  Ox00000100, 0x01000100, 0x00010100, 0x01010100,
Ox00000001 0x01000001 , ,  45 Ox00000101, 0x01000101, 0x00010101,
0x010107.01, 50 0x00000000, 0x01000000,  Ox00000100, 0x01000100,
0x00010100, OX01010100, Ox00000001, 0x01000001,  Ox00000101, 0x01000101,
Ox00010101, OxD1010101,  0x00000000, 0x01000000, 0x00000100, 0x01000100,
Ox00010100, Ox01010100,  0x00000001, Ox01000001,  Ox00000101, 0x01000101,
Ox00010101, 0x41010101, Ox00000000 Ox01000000 , ,  55 0x00000100,
0x01000100, Ox00010100, 0x01010100, Ox00000001, 0x01000001,  Ox00000101,
0x01000101, 0x00010101, 0x01010101, SUBSTITUTE SHEET (RULE 26) 28 August
2004 WO 01/67377 22  PCT/USOI/06339 0x00000000,
0x01000000,0x00010000,0x01010000, Ox00000100,0x01000100,0x00010100,
0x01010100, .0x00000001, Oz01000001,0x00010001,0x01010001,
0x00000101,0x01000101,0x00010101, 0x01010101, 50x00000000,
Ox01000000,Ox00010000,0x010100 00, 0x00000100,0x01000100,0x00010100,
0x01010100, 0x00000001, 0x01000001,0X00010001,Ox01010001,
0x00000101,0x01000101,0x00010101, U01010101, 0x00000000,
0x01000000,0x00020000,Ox01010000, 100x00000100,0x01000100,0x00010100,
Ox01010100, 0x00000001,. Ox01000001,0x00010001,0x01010001,
OX00000101,Ox01000101,Ox00010101, Ox01010101, 0x00000000,
0x01000000,0X00010000,OXOlO10000, 0x00000100,Ox01000100,Ox00010100,
OX01010100, 150x00000001, 0x01000001,0x00010001,Ox01010001,
0x00000101,0x01000101,0x00010101, Ox01010101, 0x00000000,
0x01000000,Ox00010000,OxOlO10000, Ox00000100,0x01000100,0X00010100,
0x01010100, 0x00000001, Ox01000001,0x00010001,OxOlOl0001,
200x00000101,0x01000101,0x00010101, Ox01010101, Ox00000000,
0x01000000,OxOO010000,'0x01010000, 0x00000100,Ox01000100,OX00010100,
Ox01010100, Ox00000001, 0x01000001,Ox00010001,0x01010001,
0x00000101.0x01000101,0X00010101, 0x01010101, 



25Ox00000000, Ox01000000,OxOO.010000,0x01010000,
0x00000100,Ox01000100,0X00010100, OX01010100, 0x00000001,
Ox01000001,0x00010001,0x01010001, 0x00000101,Ox01000101,0x00010101,
Ox01010101, 0x00000000, 0x01000000,0x00010000,0x01010000,
300x00000100,0x01000100, Ox0001OlOO, Ox01010100, Ox00000001,
0x01000001,0x00010001,0x01010001, Ox00000101,Ox01000101,Ox00010101,
Ox01010101, 0x00000000, 0x01000000,0x00010000,0x01010000, 0x00000100,
Oxa1000100, 0x00020100, OxO1010100, 35Ox00000001,
0x01000001,Ox00010001,OxOlo10001, 0x00000101,OX01000101,0x00010101,
0x01010101); static DWORD dwKigh f) s {  O  00000000  O x  ,
OxO0000000,Ox00000000, x00000000, 400x00000000,0x00000000,0X00000000,
0X00000000, 0x00000000, 0x00000000,0x00000000,0x00000000,
Ox00000000,0x0{}000000,0x00000000, 0x00000000, 0x01000000,
Ox01000000,Ox01000000,OX01000000, Ox01000000,0x01000000,0x01000000,
0x01000000, 450x01000000, 0x01000000,0x01000000,0x01000000, 0x01000000,
OxOl000000, 0x01000000, OxOl000000, 0x00010000,
0x00010000,OxO0010000,Ox00010000, 0x00010000,0x00010000,0x00010000,
0X00010000, 0x00010000, Ox00010000,0x00010000,Ox00010000,
50Ox00010000,0x00010000,Ox00010000, 0x00010000, 0x01010000,
OX02010000,Ox01010000,OX01010000, 0x01010000,0x01010000,0x01010000,
0x01010000, 0x01010000, 0X41010000,OxO1010000,OX01010000,
Ox01010000,0X01010000, 0X01010000, OxOlOl0000, 550x00000100,
0x00000100,0x00000100,0x00000100, 0x00000100,0x00000100,0x00000100,
OX00000100, SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 23 5
Ox000001OO,  0x01000100,  Ox01000100,  0x00010100, 10 Ox0O010100, 15
0x01010100,  0x01010100,  



0x00000001,  0x00000001, 20 OxDl0o0001,  0x01000003,  0x00010001,  25
0x0003.0001,  0x01010001,  30 0x01010001, 0x00000101,  0x00000101,  35
0x01000101,  0x01000101, 40 ox000lolol,  45 0x40410101,  0x01010101,
0x01410101, 0x00000100,  0x01000100,  0x01000100,  Ox00alOiOO,  0x00010100,
0x01010100,  0x01010100,  0x00000001,  0x00000001,  0x01000001,
0x01000001,  0x00010001,  0x00010001,  OxO1010001,  OxOlOl00ol,
0x00000101,  0x00000101,  0x01000101,  0x01000101,  0x00010101,
0x00010101,  OxOlOIOlal,  0x01010101, 0x00000100, 0x04000100,  Rx000001D0,
0x00000100, 0x01000100, 0x01000100,  0x41000100, 0x01000100,  0x01000100,
0x01000100, ax01000100, 0x01000100,  0x00010100, 0x40010100,  0x00010].00,
0x00010100, Ox000lOlOO, Dx00010100,  Ox000]O]OO, Ox0001O100,  0x01010100,
Ox01010100, 



0x01010100, Ox01410100,  4x01010100, 0x01410100,  OxOlOlOlOO, OxOl010100 ,
Ox00000001, 0x00040001,  0x00000001, 0x00000001, 0x00000001, 0x00000001,
0x00000001, 0x00000001,  Oz01000001, 0x01000001, 0x01000001, 0x41000001,
0x01000001, 0x01000001,  0x01000001, 0x01000001, 0x00010001, Ox00030001,
0x00010001, 0x00010001,  0x00010001, 0x40010001, 0x00010001, 0x00014001,
0x41010001, 0x0103.0001,  0x01010001, 0x01010001, 0x01010001, Ox01R20001,
0x01010001, axOlOl000l,  0x00000101, Ox00000101, 0x00000101, 0x00000101,
0x00000101, 0x00000101,  0x00000101, 0x00000101, 0x01400101, 0x01000101,
0x01000101, Ox01000101,  0x01004301, OxO1000101, Ox01000101, 0x01000101,
0x00010101, 0x00010101,  0x00010141, Ox00010101, 0x00014101, 0x00010101,
Ox000lOlO1, 0x00010101,  Ox01O10101, Ox01010101, Ox01010101, 0x01010101,
0x01010101, 4x01010101,  0x01010101, OxO.OlOlO1); PCT/IISO1/06939
axOO000100,  0x01000100,  0x01000100,  0x00010100,  0x00010100,
0x01010100,  OxOlOlO10O,  ax00000001,  0x00000001,.  OxOl000001,
0x01000001,  0x00010001,  0x00010001,  0x01010001,  0x01010001,
0x00000101,  0x00000101,  



0x01000101,  0x01000101,  0x00010101,  0x00010101,  OxalOl.OlOl,
Ox0101o1D1, 0x00000100,  0x01000100,  0x01000100,  0x00010100,  0x00010100,
OxOlOlO1p0,  0x01010100,  0x00000001,  0x00000001,  0x01000001,
0x01000001,  0x00010001,  0x00010001,  0x01010001,  0x01010001,
0x00000101,  0x00000101,  0x01000101,  .0x02000101,  0x00014141,
0x00010101,  OxOIOlOI0I,  0x01010101, #endif  50 construction/Destruction
CMi.crRead::CMicrRead{)  { 55 #ifndef MICRDUMMY m pbUncompressed = new BYTE
(512000); SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 24
m_pbBytes= new BYTE [500000]; mpbRecord= new BYTE [32768]; m fp= (FILE *)
NULL; S InitializeThresholds (95);  )kendif } 10 delete (] m,pbRecord;  15
delete (] m pbBytes; delete (] m_pbUncompressed; #endif  } 20 ULONG
ulBackHeight, ULONG ulgackResolut on, ULONG u1B,ekOrieeLnOtation BackWidth,



25{ BOOL fReadLow, #ifdef MICRDUMMYBOOL fReadHigh, BOOL fDebug) 30 m
strMICR . Empty ( ) ; m strEigh Empty (); return -1000;
35elseintiStripHeight, iBottomHeight , 40iZip5tripOffeet, iLineOffset,
iResult; m strMICR Empty (); 45m strHigh Empty (); CMicrRead::-CMicrRead()
{ #ifndet MICRDUMMY int - CMicrRead::MicrRead (?VOID pImageFront, ULONG
ulFrontWidth, ULONG  ulErontHeight, ULONG ulFrontResolution, ULONG
ulFrontorientation, PCTIUS01/06939 if (plmageFront == NULL)  return -1; 50
if (!fReadLow && !fReadligh)  return -1; 55 if (uiFrontResolution != 200 &&
ulFrontResolution  return -1; !- 240) if (ulFrontResolution - 200)  (
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 25 iStripHeight =
STRIP HEIGHT 200;  iBottomHeight = BOTTOM HEIGHT 200;  iZipStripoffset =
ZIPSTRIP OFFSET 200;  5 if (fReadHigh && !fReadLow) iLineOfset ZIPSTRIP
OFFSETT200;  else iLineoffset 0;  } 10 else iStripHeight = STiiIP
HEIGHT-240p  iBottomHeight - BOTTOM HEIGHT 240;  15 iZipStripoifset -
ZIPSTRIP OFFSET 240; if (fReadiigh && !fRead3,ow) iLineOffset - ZIPSTRIP
0FF5ET 240;  else iLineOffset - 0;  20 } 25 



30 35 40 if (G4toBmp (ulFrontWidth,  UlFrontBeight,  (PBYTE) pImageFront,
m pbUncompressed, 0,  1,  0) !- 0) return -1; PCT/USOI/06939 if
(ulFrontorientation -e 0) BitsToBytes (m_pbBytes, m bUncompressed +
(ulFrontEeight  (iStripHeight + iBottomEeight + iLineOffset)} *
((ulFrontWidth + 7) / 8),  (ulFrontWidth + 7) / 8, (ulFrontWidth + 7) / 8,
ulFrontWidth, iStripHeight};  else {  BitsToBytes (mpb$ytes, n
pb0ncompressed + (iBottomleight + iLineOffset) * ((ulFrontWidth +7) / 8),
(ulFrontWidth + 7) / 8, (ulFrontWidth +  7) / Sr ulFrontWidth,
iStripHeight); FlipBuffer (ulFrontWidth, iStripHeight);  } RemoveLongLines
(ulFrontWidth, iStripHeight, uiFrontReesolution);  45 if (fDebug) m fp =
fopen ("\\VISION\\NIICRREAD.TXT", "w");  DWORD dwStart = GetTickCount ();
5o iResult - ReadStrip (ulFrontWidth, iStripHeight, m strMICR,
ulFrontResolution); TRACEI ("Elapsed time is %d\n", GetTickCount () -
dwStart); (iResult != 0}  if 55 { if (ulFrontOrientation = 0) { SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 26  PCTIUSO1/06939 SitsToBytes
(m_pbBytes, m-PbUncampressed + iBottomHeight  ((ulFrontWidth + 7) / 8),
(ulFrontWidth + 7) / 8, {ulFrontWidth + 7) / 8,  ulFrontWidth,
iStxipHeight); 5 F1ipBuffer (ulFrontWidth, iStripReight);  } else
BitsToBytes (m_pbBytes, sn,phUncompressed + (ulFrontHeight - 10
8iStripHeight + iBottomHeight)) * ((ulFrontWidth + 7) / 8), (ulFrontWidth +
7) /  (ulFrontWidth + 7) / 8, ulFrontWidth, iStripieight); RemoveLongLines
(ulFrontWidth, iStripReight, ulrrontResolution);  iResult = ReadStrip
(ulFrontWidth, iStripHeight, m strMICR,  15 ulFrontResolution); if {iResult
!= 0)  



( if (plmageBack a NULL I I (ulBackResolution !- 200 &&  20
ulBackResolution !- 240)) {  if {fDebug)  { 25 cloae (m Pp); m JP = (FILE
*) NULL; 30 35 return -1;  } if (ulBackResolution 200)  { iStripEeight
STRIP HEIGHT-200;  iBottomHeight = BUTTON REIGRT 200;  iZipStripOffset
ZIPSTRIP OFFSET 200;  if (fReadfigh && !fReadLow) else iLineOffset -
ZIPSTRIP OFFSET 200; '0 iLine0ffset = 0; else 45 50 } if (G4toBmp
(ulBackWidth, 55 ulfackReight,  (PBYTE) plmageBack,  m_,pbUncompressed, }
istripfeight Q STRIP HEIGHT 240;  iBottomfeight a BOTTOM HEIGu 240;
iZipStripOffset - ZIPSTRIP OFFSET 240;  if (fReadHigh && !fReadLow)
iLineOffset = ZIPSTRIP OFFSET 240;  else ~"  iLineOffset ='0; SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 27 0,  1, 5 I0 0) !- 0)  { if
(fDebug)  {  close (m fp); m fp = (FILE *) NULL; return --1;  )
PCT/USO1/06939 



BitsTo'Sytes (m pbBytes, I1 pbUncompressed + {ulBackHeight  15
(iStripHeight + iBottomleight + itineoffset)) * {(ulBackWidth + 7) / B),
{ulBackWidth + 7) / 8, (ulBackWidth + 7) / 8, ulBackWidth, iStripHeight);
RemoveLongLines (ulBackWidth, iStripHeight, ulaackResolution);  20 iResult
- ReadStrip (ulRac)cWidth, iStripHeight, in strMICR,  ulBackResolution); 25
30 if (iResult )- 0) BitsUoByrtes (i pbBytes, m_pbUncompressed +
(iBottomHeight + i7,ineoffset) * ((ulBackWidth + 7) / 8), (ulBackWidth + 7)
/ 8,  (ulBackWidth + 7) / 8, ulBackWidth, iStripHeight); ulHaokReaolution);
FlipHuffer {ulBackWidth, iStripHeight); RemoveLongLines (ulBackWidth,
istrip)ieight, iResult  35 m-strfllCR, ulBackResolution); 40 BeadStrip
(ulBackwidth, iStripHeight, if (iResult !- 0)  { if (fDebug) (close (m fp);
m fp = (FILE *) NULL; I 45 50 return -1;  ) else {  if (fDebug) DumpSuffer
(ulBackWidth, ,iStripHeight); if (fReadLow && fReadHigh) BitsToBytes
(m_pbBytes, to pbuncompressed +  55 (iRottomHeight + iZipStrip0fset) *
((ulBackWidth + .1) / 8), (ulBackWidth + 7) /  8, (ulBackWidth + 7) /'8,
ulBackWidth, iStripHeight); SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 28 5 10 15 ulBackResolution); m strHigh, ulBackResolution); return
3;  ) 20 25 30 else } PCTIUS01/06939 



FlipBuffer (ulBackWidth, iStripHeight};  RemoveLongLines (ulgackWidth,
iStripHeight, ReadStrip (ulBackWidth, iStripHeight,  ) if (fDebug)  {
fclose (m fp); ie_fp s (FILE *) NULL; if (fDebug) Dumpfuffer {ulBackWidth,
iStripHeight); if (fReadLow && fReadHigh)  { BitsToBytes {m_pbBytes,
m_pbUncompressed  lulBackHeight - (iStripHeight + iBottomHeight +
iZip$tripoffset))  ((ulBackWidth + 7) / 8), (ulBackWidth + 7) / 8,
{u].BackWidth + 7) /  ulBackWidth, iStripHeight); ulHackResolution); 35
ulBackResolution);  40 45  50 else 55 } 0 8, RemoveLongLines (ulBackWidth,
iStripHeight, ReadStrip (ulBackWidth, iStripHeight, m strHigh, if (fDebug)
DumpBuffer (ulBackWidth, iStripHeight);  } if (fDebug) (close (7 fp); m fp
(FILE *) NULL; return 2;  ) {  if (fDebug) DumpBuffer (ulFrontwidth,
iStripHeight); if (fReadLow && fReadHigh)  { SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 . 29 PCT/USOI/06139 DitsToBytes (m-PbBytes,
m_pbUncompressed +  (iBottomfeight + iZipStripOffset) * ((ulFrontWidth + 7)
/ 9), (ulFrontWidth + 7)  / 8, (ulFrontWidth + 7) / 8, ulFrontWidth,
iStripHeight); ulFrontResolution); p u er (+~1 rantWidth, iStripHeight} ;
RemoveLongLines (ulFrontWidth, iStripHeight, 10 ReadSt 



ulFrontResolution); rip {ulFrontW2.dth, iStripHeight, m strHigh,  } }  15
if (fDebug) 20 25 30 {  fclose (m fp); m fp s (FILE *) NULL;  } else return
1;  } { if (fDebug) DumpBuffer (ulFrontWidth, iStripHeight);  if (fReadLow
&& fReadHigh) I  BitsToBytes (m pbBytes, m_obUncompressed + (ulFr tE i ht
on e g - (iStripHeight + iBottomfleight + iZipStripOffset)) *
((ulFrontWidth + 7) / 8),  (ulFrontWidth 4 7) / 8, (ulFrontWidth + 7) / 8,
ulFrontWidth, iStripHeight); RemoveLongLines {ulFrontWidth, iStripHeight,
35 ulFrorntResolution); ReadStrip (ulFrontWidth, iStripHeight, m strHigh,
ulFrontResolution); 40 } 45 if (fDebug) 50 {  fclose (m_fp); m_fp w (FILE
*) NULL;  } return 0; 55 if (fDebug) Dumpguer (ulFrontWidth, iStripHeight);
#endif  } int CMicrRead::ReadStrip (int iWidth, int iHeight, CString
&strResult, ULONG  UlResoiution) SUBSTITUTE SHEET (RULE 26) 28 August 2004
WO 01/67377 30 



5 10 15 20 25 30 35 {  #ifdef MICRDUMMY #else return -1000; int.
MICRResultType CharacterType  40 Characters240); CharacterType
Shadowe240); PEYTE 45 PCTIUSO1/06939 k,  at,  z,  iLast,  iStart,  iXStart,
iState,  iCount,  iChars,  iRejcount,  iCharcount,  iControlcount,
iPixels,  iDiraction,  ilise, iGap,  iThreshold,  iCharWidth,  iCharHeight,
iResults,  iScora,  iHighScore,  iLowScore,  iHighCharacter,
iLowCharacter,  iPercentage,  ix; Char [MAX ALLOWABLE READS],  Result [MAX
ALLOWABLE READS); *Characters - (ulResolution = 200 ? Characters200
*Shadows .. (ulResolution = 200 ? Shadows200  pbArray, pbBy-tes s
m-pbeytes; strResult . Empty ():  



iChars = 0; 50 TRACED ("\n"); // Now search and find the characters  for (i
20; i c iWidth - 20; 1++) {  55 for (j 1; j < iReight - (ulResolution - 200
? 24 : 28); j++)  if (m_phBytes [j * .Width + i] == 1) SUBSTITUTE SHEET
(RULE 26) 28 August 2004 WO 01/67377 5 10 15 20 25 30 {  11 This next piece
of assembly calculates Pixels that are set on. asm mov mov  mul  add  mov
add  dec  sub mov  and  movzx  add  bswap  add  add  mov  and  add  'bswap
add  add  mov  and  add  add bswap eax  add bl, ah 35 40 45 mov  }
PCT/USOI/06939 the total number of the 8 neighborhood 



ecx,Ox010i0101  eax, j iWidth  eax, i  esi,pbBytes esi, eax  esi esi,iWidth
eax,[esi]  eax,eex  ebx,al bl,ah  eax bl,ah  esi, iWidth  eax,(esi]
eax,ecx  hl, al eax  bl,ah  esi,iWidth  eax,[esi)  eax,eux  bl,al  bl,ah
k,ebx if (k<5k at least, this probably isn't a character  continue;
(Characters200(0]); k++) 50 /w iResults for -0; // If 5 aren't set (k - 0;
k < sizeof (Characters200) / sizeof iThreshold - Characters[k] iDifference;
iCharWidth Characters[k) iWidth;  iCharHeight Characters[k] iReight;
pbArray = Characters[k] pbArray; ix = Characters[k] iX; This section is
replaced by the assembly block below for speed Y++)  55 for (Y 0; y <
iCharHeight & iThreshold > 0;  { for (x - 0; x < iCharWidth && iThreshold >
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 PCTIUS01/06939 32 d 



1) if (pbArray[Y * iCharWidth + x) -- 5i+x - jX) -M 0){ if (m pbHytes I (j
+ y) * iWidth + iThreshold -- 1; ) a 2}else if (pbArray[y * iCharWidth + x]
I0+ x - ix] !- 0)I if (m-PbBytes [ (j + y) * iWidth + iThreshold -# 1; 15)
} *1asm eax, j  mul iWidth  20add eax,i  sub eax,iX  movedi  eax 25add,
;Thisi edi,pb%ytes &m_pbBytes[(j + (y = 0) ) * iWidth + i + (x0) - ix]s
apbArray((y - 0) * iCharWidth)movesi,pbAxray;Thisis 30t end of each linemov
edx,iWidth AddstoE1I subedx,iCharWidth 35mowebx,iCharneight
1l:mov-ecx,iCharWidth 12:cnPbyte ptr [esi],1 je13,Check 40to count up jg 14
to count downinc esi ;Check incedi 45subecx, l jg 12  addedi,edx subebx,1 



jg11 50jmp16 13.cmpbyte ptr [edi],0 jne 15 ;Countas deciThreshold 55missing
pel many, we're donej1e16;If too SUBSTITUTE SHEET (RULE 26) 28 August 2004
WO 01/67377 33 5 iThreshold; ]0 19 'extra' pel 15 many, we're done 20 25
Characters.[k] . cCharacter; ; If too if (iThreshold > 0 && j -
Characters[k] , iY >= 0)  (iResultal 30 Characters(k) iX + Characters[k]
.Resulti RightSide; ix  characters[k] iY; Result [iResults] iY - j  35 40
45 50 55 SOMETSINGr figure out what it is  cmp byte ptr [edi],0  je 15 dec
iThreshold ;Count as jle 16 15: inc esi  inc edi  sub ecx,1  jg 12  add
edi,edx  sub. ebx,1  jg  11 16: } } inc esi  inc edi  sub ecx,1  jg 12  add
edi,edx  sub ebx,I  jg 11  



imp 16 Result[iResults]  Result[iResults]  Result [iResults]
Result[iResults]  Result[iResults] PCT/USOI/06939 ilndex = k;  fValid =
TRUE;  fflidden - FALSE;  fShadow - FALSE;  . iScore Result[iResults] ,
clnsertBefore - 0;  Result[iResults] clnsertAfter - 0;  Result{iResults++]
cCharacter } if (iResults > 0) Got '0' && {  BOOL fused = TRUE;  if
(iResults == 1)  { if (Result[] . cCharacter  [ if (iChars > 0 &&
Char[iChars - 1] . cCharacter >= SUBSTITUTE SHEET (RULE 26) 28 August 2004
WO 01/67377 34 5 10 '9' && PCT/USO1106939 Char[iChars - 1] - cCharacter <
abs (Result[0] iY  Char[iChars - 1] iY) <_ (u1Resolution - 200 ? 3 : 4))
else 15 Result[].) cCharacter '8')  Result[].] cCharacter ~- 19')  20
Result[].] cCharacter '6') 25 Result[iResults - 11; else ) F Char[iChars] =
Result[()], (Used - FALSE; Char[;Chars] - Result (0]; else if (iResults -
2) if (Result[O] cCharacter a '5' && 



'8' && '4' && Char[iChars) . cCharacter  ) 30 35 40 Result[].] . cCharacter
Result[1] . cCharacter Result(lResults - 1]; = else if (iResults = 3)  f if
(Result(0] cCharacter - '3' &&  && Result[2] . cCharacter a '8')
Char(iChars] - Result[2]t else if (Result (4) . cCharacter - 151 &&  &&
Result[2] . cCharacter -- 191) Char[iChars) - Result[].]; 151 -- 181 I
Char[iChars] CharjiChars] . cCharacter  ] 45 else Char[ichars] - Result
(13:  else if (Result[0] cCharacter Char[iChars] = Result[0];  else if
(Result[0] cCharacter CharfiChars] = Result(l);  else Char[iChars] else )
Char(iChars) - Reault[iResul.ts 50 55 Skip over some Char[iChars] .
cCharacter - '?';  ] if (fused)  {  iChars += 1; i +- (u1Resolution - 200 ?
5 : 6); SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377
PCTIUS01/06939 35 j +- (ulResolution - 200 ? 23 : 27);  // Jump vertically
as well 5 break;  



} IU } } 15 if (m fp (FILE *) NULL)  { fprintf (m_fp, "BEFORE post
processing\n");  for (i - 0; i < iChars; i++) fprintf (m fp, "Char %c at X;
%d, Y-%d\n", Char[i]  cCharacter, Char(i] . IX, Char[i] . iY); fpriritf (m
fp, ----------- .----- ---\n^)  } 20 // First, go through and remove any
significantly above and below  characters 25 30 35 } iChars -- 1;  } if
(m_fp !_ (FILE *) NULL) fprintf (m fp, "After Above/Below removal\n");  40
for (1 - 0; 1 < iChars; i++) {  If (!Char[i) . fValid)  continue; fprintf
(m fp, "Char %c at X=%d, Y=%d\n", Char El]  45 cCharacter, Char[ij . ix,
Char(i] . iY); ]  fprintf (m_fp, n--------------------- \n"); 50 // Whip
through and remove any internal weird reads  for (i - 1; i < iChars - 1;
i++) if (Charti + 1) . iX - Char(i - 1) . iX < (ulResolution - 200 ? 29  55
35)) // This is between two apparently 'real' characters {  if (Char(i] .
iX - Char El - 1) - IX > (ulResolution -= 200 ? 22 : 26)) for (1 - 1; i <
iChars - 1; 1++)  { if ((ulResolution .- 200 && abs (Char[i + 11 iY -
Char[i - 1]  iY) <= 3 && abs (Char(i) . iY - Char[i - 11 . iY) >- 8) 11
(ulResolution - 240 && abs (Char[i + 11 , iY -- Char(i - 1)  iY) <- 5 &&
abs (Char[i] iY - Char[i - 1] . iY) >- 10)) for (j = i; j < iChars; j++)
Char(j] = Char(j + 11; SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 36 for (iState - iCount - i = 0; i < iChars;  ( if U Char[i] .
fValid)  continue; Char{i] . fValid - FALSE; 



5 } PCTIUS01/06939 if (m fp !_ (FILE *) NULL) fprintf {m fp, "After
Internal {inter character) .read removal\n't);  10 for (i i < iChars; i++)
{  if (!Charti] . Valid)  continue; fprintf (m fp, "Char %c at X=$d,
Y=%d\n", Char[i]  15 cCharacter, Char[i] . iX, Char[i] . iy); }  fprintf
(m_fp, "-----_--..-..----------\n"} ;  } 20 Next, strip out any characters
after a valid amount 25 30 35 40 switch (.State)  { case 0: if (Char{i] .
cCharacter  iState = 1; break; Char{++i) . fvalid = FALSE;  else i++) $ ! )
case 1: if (Char i] . cCharacter  { if (iCount > 8)  iState = 2; else
break; 45 } iCount += 1; case 2: Char[i] . (Valid = FALSE;  break; } 50 if
(m fp !_ (FILE *) NULL)  { fprintf (m fp, "After post amount removal\n");
for (i = O; i < iChars; i++) {  55 if (!Char[i] . fValid)  continue;
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 PCT/US01/06939 37 



5 10 15 10 25 Now, remove any leading and trailing reject characters for (i
= 0; i < iCharsi i++)  { if U Char[i] . (Valid)  continue;  else if
(Char[i] . cCbaracter =  Char[s] . fValid - FALSE; else break; }  for (i
iChars - 1; i >- 0; i--)  { if (!Char [i] - (valid)  continue;  else if
(Char[i] . cCharacter -_ Char[i) - (Valid = FALSE; else } 30 35 40 45 50
fprintf (m_fp, "---------------------\n"); // Remove any leading and
trailing multiple control characters  for (iLast - -1, i 0; i C iChars;
i++) if (!Char[i) fValid)  continue;  else if (Char[i] . cCharacter -- '<'
11 Char[s] . cCharacter - '#f' II  Char[i] cCharacter = '$' II  Charlil
cCharacter  {  if (iLast >= 0) Char[iLast] , fValid - FALSE;. 55 ilast - i;
} else fprintf (tu fp, "Char %c at- Xr-%d, Y-%d\n", Char[i]  cCharacter,
Chari] . LX, Chari] . iY); }  fprintf (m fp, e,-.-.....-----------------
\n") ; break; if (m fp 1= (FILE *) NULL) fprintf (m p, "After
leading/trailing reject removal\n"};  for (i - 0; i < iChars; i++) if (
!Char [i] . (valid)  



continue;  fprintf (m fp, "Char %c at X-%d, Y-%d\n", Char[i]  cCharacter,
Char[i] . iX, Char[i) . iY); SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 38 5 10 break;  } for (iLast - -1, 1 - iChars 0; i--)  if
(!Char[s] fValid) continue;  else if (Char[i) . cCharacter - '<' 11
Char[i) . aCharacter -- '#' II if Mast >= 0) Char[iLast) . Valid - FALSE;
I5 20 25 30 35 40 45 else ) I iLast  } break; it (m fp !- (FILE *) NULL)
fprintf  removal\n"); cCharacter, leading/trailing %c PCT/USO1/06939
multiple delimiter at X=%d, Y %d\n", fprintf (m f ] P, -----------------
---- Char[i] cCharacter - Char(i] cCharacter  (n- fp, "After for (i = 0; i
< iChars; i++)  if (!Char[i] . fValid)  continue; fprintf (m_fp, "Char
Char[il . a .X, Charlil . iY); } // Pack the file character array before
the next  for (i = j e 0; i < iChars; i++) if (Char[i) . fVaiid)  



Char[j++] - Charli); iChars - J; step Char[s] // Then strip any single
characters left of the TR field that are not '2'  (for Qualified Returns) _
'2') if (iChars >- 12 && Char(l) . cCharacter a '<' && Char[o] . cCharacter
I 50 55 {  for (i - 0; i < iChars; i++) Char[s] - Char[i + 1); iChars -= 1;
if (m fp !- (FILE *) NULL)  { fprintf (m fp, "After non RIC removal\n") ;
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 39 5 10 15 20 25 30
35 PCT/IS01/06939 for (i D; 1 < ichars; i++}  if (!Char[i] . (valid)
Continue; fprintf (m fp, "Char %c at X=%d, Y-%d\n", Char(i)  cCharacter,
char[i] . iX, Char[i) . iY); fprintf (m fp, "----------------....--\n"} //
Now go through the string and remove any consecutive strings of three  or
more delimiters. Remove the middles for (iLast - -1, 1 - 0; i < iChars;
i++).  { if (Char[.] acharacter -a '<' I)  Char[i] ccharacter - '#' (I
Char[i] cCharacter -- '$' EI  Char[i] . cCharacter if (i + I >- iChars) if
(iLast >= 0 && i - iLast.>= 2)  for (j'- iLast + 1; j < i; j++)  } Char[i]
fValid - FALSE; else }  else if (iLast ~- -1) iLast - i, } (  



if (iLast >= 0 && i - iLast > 2)  { for (j -iLast+1; 3+1<i; j++) } 40 iLast
} 45 50 Char [i]., fvalid - FALSE; if (m fp !- (FILE *) NULL)  fprintf
(m_fp, "After multiple delimiter removal\n");  for (i = 0; i < iChars; i++)
fprintf (m_fp, "Char %c at X-%d, Y-$d\n", Char[i)  cCharaoter, Char[i] .
IX, Char[i] . iY); fprintf (m fp, "-------------------- Nn")} // Pack the
file character array before the next step, also verify we're  on the right
track 55 for (i = j = 0; i < iChars; i++)  { if (Char[i] fValid) SUBSTITUTE
SHEET (RULE 26) 28 August 2004  WO 01/67377 PCT/US01/06939 40  Char[j++] =
Char[i]; 5 10 }  .Chars - j; for (iRejCount = iCharCount w iControlCount =
i = 0; 1 < iChars; i++)  { if (Char[s] . cCharacter >_ '0' && Char[i] .
cCharacter <- 191) iCharCount += 1; else if (Char[i] cCharacter  iRejCount
+- 1; else if (Char[i] . character  iControlCount += 1; ) 15 20 25 30 if
(iChars < 7 II iCorntrolCount == 0 II iRejCount > iCharCount)  return -1;
/1 As a final step, check the gaps for any 'hidden' characters we might
have missed. for (z = 0; z <= iChars; z++)  { for (iGap = 1000, iDirection
= 0; iDirection < 2;) '9') (  if (z 0) if (Char(z) . cCharacter < 



else break; '0' Il Char[z] . cCharacter > iDirection = 1;' // Go left from
here 35 40 45 3D) ; if (Char[z] iY > 2) iStart Char[z]  iY - 2;  else
iStart - i; iXStart = Char[z] . iX - {ulResolr tion - 200 ? 25 : }  else if
(z iChars)  { if (Char[z - 13 . cCharacter <  cCharacter > '9' 11
iDirection r 1) break; '0' if {Char[z - 13 . iY > 2) (Start - Char(z - 1]
iY - 2; 50 30); 55 else else II Char[z - 1] . iStart = 1; iXStart = Char[z
- 1] . iX + (ulResolution == 200 ? 25  } SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 P CTIUS01/06939 41 5 if ((Char[t] . cCharacter <
'0' )I Char[z]  cCharacter > '9') && 1/ Neither is a digit, skip this gap
eCharacter > '9')) (Char[z - 11 . cCbaracter < '0' (( Char[z break; 10 //
No 15 character 20 ? 25 : 30) ; 25 current character 30 35 40 30); icap -
Char[z] . iX - Char[z - 1] . ix; if (iGap < (ulResolution 200 ? 40 : 48))  



excessive gap here  break;  if (iDirection = 0) Go right from the last  {
if (Char[z - 11 iY > 2) else iStart = Char[z - 1] - iY - 2;  iStart = 1;
iXStart - Char[z - 11 - iX + (ulResolution - 200. }  else if (iDireetion 1)
// Go left from the if (iGap < (ulResolution - 200 ? 65 78) &&  ibirection
> 0 && Char[z clnsertAfter I= 0)  break; } if (Char[t] iY > 2) iStart =
Char[z] . iY - 2;  else iStart = 1; iXStart - Char[z] . iX - (ulResolution
== 200 2 25  } where the This piece of assembly adds up the number of black
pixels  45 suspect missing character 'may' be if (iXStart < (ulResolution
200 ? 25 : 30))  Too far left, don't try it break;  else if (iXStart >
iWidth - (ulResolution - 200 ? 25 : 30))  50 Too far right, don't try it
break, j = iStart * iWidth + iXStart - (ulResoiution - 200 ? 20 :  24) + 2;
55 asm ( SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377
PCT/US01/06939 42 sub ebx,ebx mooedx,Ox01010101 mov eai,pbBytes 5add esi,j
cmpulResolution,200 jne . sl mov ecx,24 imps2 10si: mov 



ecx,28 s2:moveax,[esi] and eax,edx add bl,al 5adc bh,0 add bl, ah adobh,O
bswap eax add bl,al 0ado bh,e add bl,ah adobh,O mov eax,[esi + 41 5and
eax,edx add bl,al adobh,0 add bl, ah adobh, 0 bswap eax 30add bl, al
adcbh,0 add bl,ah 5ado bh, O mov eax, [esi + 81 andeax,edx add bl,al ado
bh,O add bl,ah adobh,O 40bswap eax add bl, al 5adc bh, 0 add bl,ah 



adobh,0 mov eax,[esi + 12) and. eax,edx 0add bl,al ado bh,0 addbl,ah
adobh,O bswap eax add bl,al 55ado bh,0 add.bi, ah adobh,0 SUBSTITUTE SHEET
(RULE 26) 28 August 2004 WO 01/67377 7 8 : 9); j++) 43 5 10 15 20 25 30
PCTIUSO1/06939 mov eax,[esi + 16]  and eax,edx  add bl,al adc bh,0  add
bl,ah  adc bh,0  bswap eax  add bl,al  adc bh, 0  add bl,ah  ado bh,0 cep
ulPesolution,200  je s3 mov eax,jesi + 20]  and eax,edx  add bl,al adc bh,
0  add bl, ah  ado bh, 0  bswap eax  add bl, al  adc bh,0  add bl,ah  adc
bh,D 



s3.- add esi,iWidth  dec ecx  jg s2 mov iPixels,ebx  } if (iPixels >-
(ulResolution - 20D ? 80 : 96)) 1/ Do a  35 more relaxed check since we
kind of know where this is {  if (z - iChars) TRACE2 ("There may be
something at the end after  %c, density %d\n", Char[z - 1] . cCharacter,
iPixels); 40 else if (z > 0) TRACE3 ("There may be something between the %c
and  %c, density %d\n", Char[z - 11 . cCharacter, Char[z] , cCharacter,
iEixels);  else TPJ CE2 ("There may be something at the start  45 before
%c, density %d\n', Char(z] . cCharacter, iPixels); iResults - 0;
iHighscore 4 0; 50 for 14 = XSt  i t 200 ? 9 : 10); i++) 55 i ar - 4, f t
iXStart - 4 + (ulResolution  { for (j = iStart; j < iStart + (ulResolution
= 200 {  sizeof (Characters200[0]) - 1); k++) for (k = 0; k < (sizeof
(Characters200) / SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 44
5 iRightSide; 10 IS ;This is sm pbBytes  (j + (y  iA].ignmentOffset] 20 25
30 35 PCTIUSO1106939 (  iScore - 0; iCharWidth = Characters[k) Width;
iCharHeight = Characters[k) iHeight;  pbArray Characters[k] pbArray;  ix -
Characters[k] . asm {  mov 



mul  add  sub  mov  add  0)) * iwidth U ;This is &pbArray[(y - 0)
*iCharWidth) ;Adds to EDI at end of each line ;Check to count up 40  45
;Count as matched pixai  50 55 mov itov  sub may  rl: mov r2: Cmp  je ine
inc  sub  jg  add  sub  7g  imp r3: cap  71  inc r4: inc  inc  sub  ig  add
sub ig r5: eax, j  iwidth  eax, i  eax,iX  edi, eax  edi,pbEytea + i + ix
esi,pbArxay eda,iWidth  edx, icharwidth ebx,iChar&eight  ecx,iCharWidth 0)
+ byte ptr [esi),1  



r3 esi  edi  ecx,1  r2 edi,edx  ebx,1  rl r5 byte ptr [edi],1  r4 iScore
esi  edi  ecx,1  r2 edi, edx  ebx, l  r1 SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 Characters[k] iPossible;  5 I0 iRelaxedPercentage}
15 20 45 cCharacter Result[m] cCharacter) Result[m] iScore) ix = i; 25 iY -
j - Characters[k] iY;  iscore - iPercentage; 30 35 j - Characters[k] iY;
40 ilndex = k; fVaU.d TRUE;  fRidden - TRUE;  45 fshadow = FALSE;  iscore =
iPercentage; PCTIUSOI/06939 iFercentage s (iscore * 100) / if (iPercentage
> iRighScore)  { ilighScore iPercentage;  iRighcharacter = k; }  if
(iPercentage >= Characters[k]  { 



for (m 0; m < iResults; m++)  { if (Characters[k] 50 cinsertEefore s 0;
clnsertAfter - 0; cCharacter  Characters[k] . cCharacter; 55 } {  if
(iPercentage > {  Result (MI Result (m]  Result [m]  } break;  } }  if (m
?= iResults)  { Result[iResults] ix  Result[iResults] iY  Result[iResuits]
Result[iResu3ts]  Result[iResults)  Result[iResults]  Result[iResults]
Result[iResults]  Result[iResults]  Result[iResults++] . I ] SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 46 I for (it7se - 0, i =' 1; i <
iResults: i++)  { if (Result[i] . cCharacter - ,e,)  ( iUse = i;  break;  )
else if (Result[iUse] . eCheracter -., '8')  break; else if (Result[i] .
iscore > Result[iUse] PCTIUS01106939 if [iResults > 0 && iPixels <
(ulResolution == 200 ? 500  5 600)) Got SOMETHING, figure out what it is {
for (i - 0; i < iResults; i++) TRACE3 (" May be %c, score 6d, possible
%d\ri", Result[i) . cCharacter, Result[i] iscore, Characters[Result[i]  



10 ilndex] . iPossible); is 20 i5 core) iUse - i; else if {Result[i] .
iScore -- Result[iUse]  25 iscore && Characters(Result[i] . ilndex] .
iPossible > Characters[Result[iUse]  ilndex] . iPossible) iElse, - I; 30
TRRCE3 (" Substituting %e, score %d, possible  %d\n", Result[iUse] .
cCharacter, Result[iUse) . iScore, Characters (Result[itise]  . ilndex] .
iPossible); 35 right one character for (i .. iChars; i > z; i--) 1/ Char[i]
= Char[i - 1];  iChars += 1; Char[z] = Result[iUse];  40 if [iDirection a
0)  Need to use this new character as the reference z += 1;  } 45 else if
(iHighScore >= 70)  Try final shadow masks for unique match 50 {  iResults
= 0;  iLowScore = 1000000; if (istart > 2)  iStart -- 2; 55 (ulResolution
else I iStart = 0; for (i = iXStart - 4;  200 ? 9 : 10); i++) SUBSTITUTE
SHEET (RULE 26) Shift the string f/ i < iXStart - 4 + 28 August 2004 WO
01/67377 5 = 200 ? B : 91; j++) sizeof (Shadows200[0j) - 1); k++) 10 Width,
i}eight;  pbArray;  15 iRig] tSide; 20 iWidth) 



{  for (k - 0; k < (sizeof (Shadows200) / {  iscore = D;  iCharWidth
iCharleight  pbArray  ix Shadows(k)  Shadows[k) Shadows[k)  = Shadows[k] if
(i-ix<0)  continue;  else if (i - iX + iCharWidth > continue; 25 30 35
;This is &m_pbBytes[(j + (y - 0))'  iAlignmentOffset) ;This is
&pbArray[(y.= 0) * iChaarWidthl 40 ;Adds to SDI at end of each line
ebx,iCharHeight 45 50 55 [esil,I ;Check to count up 47 PCTIUSOI/06939 {
for (j - iStart; j < istart + (ulResolution asm { mov  mul  add  sub  mov
add  iWidth + i eax,j  iWidth  eax, i  eax, ix  edi,oax  edi,pbBytes + Ix =
0) + mov mov  sub inc  inc  



sub  jg  add  sub  jg  imp esi,pbArray edx,iWidth  edx,iCharWidth
ecx,iCharWidth  byte ptr  q3 e51 edi  ecx,1  q2 edi,edx  ebx,l  q1 q5
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 48 PCTIUSO1/06939
[edi),lq3;ampbyteptr .114 5;Count as matched pixelIncq  iScore inc esi
q4:inc edi  subecx  l 10, j g q2  add edi,edx  aub ebx,1  jqql Y5q5: } if
(iScore <- 2) 20 



{  If (iScore < iLowSCore) { iLowScore 5iScore;iLowCharacter = k; } m++)for
(m = 0, m < iResults; { 30 cCharacter - Result(m)cCharacter)if (Shadows[k]
{ 35Result[m] . iScore)if (iScoreC {  Result[m] ix = i;  Result[m] . i7C- j
+ 2; 40 Result[m] . iScore- iScore;} 45break; } if (m>- iResults)  { 50 ix
- i; Result[iResults]  5iY = j + 2; Result[ iResults]  iindex - k;
Result[iResults] (Valid - TRUE;Result[iResults] SUBSTITUTE SHEET (RULE 26)
28 August 2004 WO 01/67377 49 5 clnsertBefore fRidden FALSE;  fShadow TRUE;
iScore = iScore; - 0; 10 clnsertAfter - 0; 15 20 25 iPriority - Shadows[k]
. iPriority;  cCharacter - Shadows[k] , cCharacter; 30 'se) '1') 35 



'1') I I } PCT/US01/06939 Result[iResults]  Result[iResuits]
Result[iResults]  Result[iResults]  Result[iResults)  Result ti-Results]
Result[iResults++j } if (iResults > 0)  { if (iResults 1)  iUse - 0; else
if (iResults - 2)  { if {Result[0] . OCharacter '60)  Lose = 1; else if
(Result [1] . cCharacter iUse = 0; else if (Result[0] . cCharacter iUse =
01 else if (Result[l] . cCharacter else 40 Luse - 1;  Luse -1; /1 We have 3
or more (iUse = -1, i 0; i < iResults; 45i++) { iLowScore)if(Result[i]
iScore 1 50if (iUse -_ -1) it3se i; else { 55iPriority = Result(itsej .
iPriority)if (Result (i] {  fuse - -1; results, use the else  lowest score
if by itself SUBSTITUTE SHEET (RULE 26) } {  for 28 August 2004 WO 01/67377



5 50 iPriority < Result[itTseJ . iPriority) ) 10 } else if (iUse >- 0 &&
iResults > 0)  { TRACE2 (" Shadow substituting %c, score  15 %d\n",
Result[iUse] . cCharacter, Result(iUsej . iScore); string right one
character for (i = iChars; i > z; i--) // Shift the  20 Char[i] - Char[i -
11; iChars +- 1; Char[z] = Result[iUse];  if (iDirection ~ 0) 25 Need to
use this new character as the reference  Z+=1; 30 35 ) {  TRACE3 ("
Inserting a direction Ord misread, score was %d for '%c'\n", iDirection,
iHighScore,  Characters(iflighCharacterj . cCharacter); results\n"); else
TRACE3 (11 Shadows had %d results,  'score was %d for '%c'\n", iResults,
iLowScore, Shadows[iLowCharacterj  40 cCharacter); 45 "); 50 55 cCharacter,
Resuit[i) . iScore); if {iResults - 0) TRACEO Shadows had NO if (iResults >
1)  { TRACEO (" Shadows may have been } for (i - 0; i < .iResults; i++)
TRACE2 ("%c,%d ", Result(i) TRACEO  } it]se - i; if (iDirection = 0) Char[z
- 1] . clnsertAfter else ; Char[z] '. clnsertBeore = '?'; PCT/US01/06939
break;  } else if (Result[j SUBSTITUTE SHEET (RULE 26) 



28 August 2004 WO 01/67377  PCT/USOI/06939 51 iDirection + 1;  1  5 10 } 15
20 25 else } } else iDirection  } iDirection +- 1; if (m fp (= (FILE *)
NULL) fprintf (m fp, "After hidden character extraction\n");  for (i - 0; i
< iChars; i++) if (Char(i] . (Hidden) fprintf (m fp, "Char &c at X"%d,
Y-%d, HIDDEN Score  %d\n", Char[i] . cCharacter, Char[i] - iX, Char[i] .
LY, Char[i] . iscore);  else if (Char[s] . fShadow) fprintf (sn fp, "Char
%c at X=%d, Y=$d, SHADOW Score  %d\n", Char[s] . cCharacter, Char[i] . iX,
Char[s] . iY, Char(i] . iScore);  else fPrintf (m fp, "Char %c at X=%d,
Y=$d\n", Char Li]  cCharacter, Char[s] , iX, Char[i] , iY); fprintf (m fp,
"------- --_------------\n"); // LAST THING TO DO BEFORE BUILDING RESULT
STRING. If amount is missing  left or right symbols, create one 30 for
(iCount = iState = 0, 3 iChars - 1; i >= 0; i--)  if (UCharti) . (Valid)
continue; 35 switch (iState)  {  case D: 40 45 cCharacter <- 191) 50 if
(Char[i] cCharacter  { iLast Char[i] . iX;  iState = l; ]  else if (Char[i]
. cCharacter >_ 'D' && Char[i] else break; 55 {  iCount  



iLast  iState  } 1;  Char ii , ix;  2; t i = 0; // We're all done' case 1:
if (iCount < 10 && Char[i] . cCharacter >- Char[i] . cCharacter <= '9')
SUBSTITUTE SHEET (RULE 26) '0' && 28 August 2004 WO 01/67377 52 5 I0 15 20
32 : 38) && ? 17 : 20))  PCT/US01/06939 if (iLast - Charli] . iX <
(ulResolution - 200 ? else ]  else if (iCaurit - 10 && Char[i]. cCharacter
{ Char(i + 1) . cInsertBefore i = 0; // We're all done else I iLast -
Char[i] . ix > (ulResolution = 200  icount +- 1) i - 0; (Charli) .
cCharacter -- '-')  Char(!] . fValid - FALSE; i = 0; // All done {  if
iLast - Charji.] . i]f; 25 30 35 40 45 break;  case 2: if (iCount < 10 &&
Charli] . cCharacter >= '0' &&  Char[i] . cCharacter <_ '9') 29 : 35) s& ?
22 : 26) ) else 



50 {  if (ilast - Charlil . iX < (ulResolution: = 200 ? iLast - Char Li] .
ix > (ulResolution -- 200  iCount += 1; else i -- 0; }  else if (iCount 10)
{ Char[ichars - 1) clnsertAfter = *$'; if (Char[s] cCharacter 1- '$')
Charli + 1) . clnsertBefore i We're all done i=0;  sheet = Charli) iX;
break; ) // All done 55 // Now simply build the result string SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 53 5 10 48)) strResult . Empty
(); for (z = 0; z < iChars; z++)  { if (!Char[t] . (Valid)  continua;
PCTIUSO1/06939 if (z > 0 && Char[z] . iX - iLast >= (ulResolution == 200 ?
40 (  if (Char[z] . iX - iLast >- (ulResolution 200 ? 65 78))  strResult +-
' 1; else if (Char[s] . clnsertBefore - 0 && Char[z - 1) cinsertAfter 15
strResult += ^  ] 20 25 30 0) if (Char[t] . clnsertBefore !- 0)  strResult
+- Char1z] . cXnsertB fore; strResult +- Char[z] . cCharacter;  if (Char[zj
- clnsertAfter != 0) strResult +- Char[z] . clnsertAfter;  a .Last -
Char[z] . iX; if (m fp !_ (FILE *) NULL) Dump where the chars are  f 



int x, Yf 35 40 45 '50 0) f  if (j + y < 0) continue; for (k - 0; k <
iChars; k++)  f iCharWidth = Characters[Char[k) ilndex) iWidth;
iCharHeight = Characters[Char[k] ilndex] iHeight;  pbArray =
Characters[Char[k) ilndex] . pbflrray;  j = Char[k] iY + Characters(Char[k]
ilndex] iY; i - Char[k) . iX - Characters[Char[k] ilndex] iRightSide;  for
(y - 0; y < iCharHeight; y++) 55 Char[k] . cCharacter; . // Too near the
top for (x = 0; x < iCharWidth; x++) if (pbArray[y * iCharWidth + x) -- 1)
f if (m pbBytes[(j + y) * Aidth + i + x] != else m_pbBytes[(j + y) * iWidth
+ i + x]  SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 54 5 10 8;
0) 16;  PCT/U501/06939 m_pbBytes ((j + y) * iWidth + i + x)  else if
(pbArrayjy + iCharWidth + x) =- 2)  { if (mnbBytes((j + y) * iWidth + i +
x) IR  m pbBytes[{j + y} * iWidth + i + x] 15 #endif  } return 0; 20 25 30
35 } ) } } void CMicrRead::BitsToBytes (PBYTE pbDest, PBYTE pbSrc, DWORD
dwSrcWidth, DWORD  



dwByteWidthSrc, DWORD dwByteWidthout, DWORD dwleight) #ifndef MICRDDMMY
_"`asm This routine converts bits to bytes  mov esi, pbSrc . mov edi,
pbDest } sub ebx, ebx mov edx, dwHeight 11: mov ecx, dwByteWidthSrc 12:
rnov bl, byte ptr (esi)  inc esi 40 45 50 55 moveax, dwEigh[4 * ebx]
mov[edi), eax moveax, dwLow [4 * ebx] mov(edi + 4), eax addedi, 8 dececx
jg12 movesi,pbSrc addesi,dwSrcWidth movpbSrc,esi movedi,pbDest
addedi,dwByteWidthOut movpbDest,edi decedx jg11 SUBSTITUTE SHEET (RULE 26)
28 August 2004 WO 01/67377 - 55 #endif  }  PCT/USO1/06939 } 5 void
CMicrRead::F1ipBuffer (int iWidth, int iHeight)  { #ifndef MICRDUMMY BYTE
bTenp;  10 int i, j; 15 for (j - 0; j < iHeight / 2; j++) i-1]; {  for (i =
0; i < iWidth; i++)  { bTemp - m_pbBytes[j * iWidth + i]; m_pbBytes[j *
iWidth + i) - m pbBytes((iHeight j) 2U so,,,,,pbEytes{(iHeight - j) *
iWidth - i - I] = bTemp;  



} } 25 30 1]; if (iHeight 5 1) for (i 0; i < iWidth / 2; 1++) bTemp
m_pbBytes(j * iWidth + i);  m-pbBytes(j * Width + i) - m pbBytes[(j *
iWidth + 1) * iWidth - i m pb8ytes[[j + 1) * iWidth - i - I] m bTemp;  } 35
{kendif  ) void CMicrRead::DumpBuffer (int iWidth, int iHeight)  { 40
#ifndef MICRDUMMY int i, j;  45 for (j 0; j < iHeight; j++) { for (i = 0; i
< iWidth; i++) switch [m-PbBytes [ j* iWidth + i] ) 50{ case0: fprintf
55casebreak; (m fp, 1: fprintf (m fp, break; SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 PCTIUSO1/06939 56 5 case 2: fprintf (m fp,  break;
case 4: fprintf (m fp,  break; 10 is 20 } 25 30 fendif  } case B: fprintf
(m fp, "o");  



break; case 16: fprintf (m fp, "S");  break; default:  fprintf (m_fp, "$C",
m_pbHytes [J * iWidth + 1)) ;  break; } fprintf Cm fp, "\n"); for ( , = 0;
i { Width; i++)  fprintf (m fp, "-"); fprintf (m fp, "\n"); void
CMicrRead::RemoveLongLines tint iWidth, int iHeight, ULONG ulResolution)
35 ( #ifndef MICRDUMMY 40 45 50 int i, 3,  k,  1St art,  iState,
iMaxLength,  iMaxHeight,  iMinClose,  iEef, Y; if (ulResolution ~.. 200)
iMaxLength = 50;  iMaxReight 40;  iMinClose = 15; 55 else I  iMaxLength =
60; SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01167377 57 iMaxHeight a
48;  i{+linClose = 18; 5 10 15 // First do horizontal lines for (y j - 0; j
< iHeight; j++, y  { for (i - 0; i < iWidth; i++)  { of (m_pbBytes(y + i]
{ iStart is iWidth)  PCTIUSO1/06939 



for (;i < iWidth && m,_pbBytes[y + i] -- 1;  if U - iStart >- iMaxLength)
memset {m^pbBytes + y + iStart, 3, i  } 20 } 25 } - iStart); // Any two
horizontal lines too close together, remove all between huff  for (1 0; i <
iWidth; i++) {  for (y { - j - iState - 0; j < iHeight; j++, y += iWidth)
switch (iState) 30 case 0:  if 35 (m_pbBytes[Y + i] = 3)  { iState 1;
iStart j;  iRef y; break; 40 45 ) case 1: if (m_pbBytes[y + i) [= 3)
iState - 2; else break; {  iStart j;  iRef - y; } case 2: 50 if
(m_pbBytes(y + i) - 3)  {  if ( j - iStart - I < iMinClose) 55 iStart < j;
iStart++, iRef += iWidth) [  for (iStart += I, iRef +- Width; ) SUBSTITUTE
SHEET (RULE 26) m pbBytes (iRef + i] = 3; 28 August 2004 WO 01/67377 58 5
10 iwidth}; } // Now remove vertical lines  for (i 0; i < iWidth; i++)  { 



15 for (y - j - 0; j < iHeight; j++, y +d iWidth)  { 20 25 iWidth) iStart -
j;  iRef z y;  iStare = 1;  break;  PCT/US01/06939 for (; j < ifleight aA
m_pbBytes [y + i] > 0; j++, if (j - iStart >- iMaxHeight)  { for (y - iRef,
k - iStart; 30 1  } } )kendif  35 } 40 45 50 55 } mjbBytes[y + i] = 3; void
CMicrRead::InitializeThresholds(int  ( #ifndef MICRDUMMY int k, } yj  x,
iMin,  iMax,  iMaxFontWidth,  iFirst; iPercentage) k < j ; kt-+,
JMaxFontWidth = 0; for (k = 0; k < sizeof (Characters200) / sizeof
(Characters200[0]);  { Characters200{k] iPossible = 0;  Characters200[k]
iNeeded = 0;  Characters200[k] iDifference = 0; if (a pbBytes [y + i] > 0)
{ iStart = j;  iRef = y; y + y + k++) SUBSTITUTE SHEET (RULE 26) 28 August
2004 



WO 01/67377 PCT/USOI/06939 59 5 ]0 15 20 for (iFirst = -1, iMin,=.50, iMax
= y = 0; y < Characters200[k]  iHeight; y++) iWidth + x] - 1} [  for {x 0;
x < Characters200[k] . iWidth; x++)  { if (Characters200[k] . pbArray[y *
Characters200[k] [  if (iFirst -_ -1} iFirst - x; Characters=[kJ .
iPossible += 1;  if (x < iMin) iNin = x;  if (x > iMax)  iNax - x;  } I }
Characters200(k) iX = iFirst; Characters200[k] iNeeded = (Characters200k]
iPossible  iPercentage) / 100; Characters=[k] iDifference = characters200
[k] iPossible - 25 Characters200 [k] . iNeeded; Characters200[k] iFontWidth
- iMax - iMin + 1;  Characters200[k] iLeftSide - iMin;  Characters200(k] .
iRightSide - iMax; 30 if (Characters200[k] iFontWidth > iMaxFontWidth)
iMaxFontWidth Characters200[k] . iFontWidth; I 35 for (k - 0; k < sizeof
(Characters200) / sizeof (Charactera200[0]}; k++)  Characters200[k]
iAlignment0ffset - iMaxFontWidth - Characters200[k] . iRightside - 1; //
Now do this for the 240 DPI versions  40. iMaxFontWidth = 0; for (k = 0; k
< sizeof (Characters240) / sizeof (Characters240[0]}; k++) 45 50
Characters240[k] iPossible - 0;  Characters240[k] iNeeded = 0;
Characters240[k] . iDifference - 0; for (iFirst = -1, iMin - 50, iMax = y -
0; y < Characters240[k]  i}eight; y++) iWidth + x] = 1}  55 [  for'(x = 0;
x < Characters240[k] . iWidth; x++)  { 



if (Characters240[k] . pbArray[y * Characters240[kJ if (iFirst = -1)
iFirat - x; SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 60 5 10
Characters240[k]  if (x < iMin) iMin = x;  if (x > iMax)  iMax - x; ) } }
PCT/USOI/06939 iPossible += 1; Characters240[k] - ix = iFirst;
Charanters240[k] iNeeded (Characters240[k] iPossible  iPercentage) / 100;
Characters24Q[k) iDifference - Charactera240 [k3 iPossible - 15
Charactera240 [k) . iNeeded; 20 25 30 35 Cheracters240[k] - iFontWidth -
iMax - iMin + 1;  Characterz240(k) iLeftSide - iMin;  Characters240[k]
iRightSide = iMax; if (Characters24o[k] 3FontWidth > iMaxFontWidth)
iMaxFontWidth - Characters240[k] . iFontWidth;  } for (k - 0; k < sizeof
(Characters240) / sizeof (Characters240[03); k+t)  Characters240(k3
i.Alignmentoffset - iMaxFontWidth  Characters240[k1 . iRightSide - 1;
#endif  } int CMicrRead::MicrRead (PVCID pImage, BOOL fReadHigh, BOOL
fvebug)  #ifdef MICRDUMMY return -1000; #else TiffltemBeaderType
*TiffReader;  40 TiffltemDataType *TiffData, 45 *TiffFront =
(TiffltemDataType  *TiffBack - (TifflteaDataType  Tiffeeader -
(TifltemHeadexType *) pImage; if (TiffHeader -> usTagCount !- 10)  return
-1; TiffData (TiffltemDataType  50 (TiffltemHeaderType)); NULL,  



NULL; W BYTE) pImage + si.zeof if (TiffData -> uaTagCount !- 14 11
TiffData -> usMewSubFileTag !- TIFF TAG NEW_SUBFXLETYPE 11  TiffData ->
us3tripByteCountsTag != TIFF TAG STRIP_BYTE COUNTS II 55 TiffData ->
usGroup4CptionsTag 1= TIFF 'TAG GROUP4 OPTIONS 11 TiffData -> ulaeightValue
< 300) TiffData -> usxResolutionTag != TIFF TAG X RESOLUTION 11 SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 PCTIUSO1/06939 61 return -1; if
(TiffHeader -> szbocName[0) - 'F')  TiffFront = TiffData; 5 else if
(TiffHeader -> szDocName[0] -m 'B')  TiffEack - TiffData; else return -1;
10 'B') if (TiffHeader -> szDocName[1] = IF, If TiffHeader -> szDocName[1]
i  TiffData - (TiffltemDataType *) ((PBYTE} TiffData + (siaeof 15
(TiffltembataType) - 1) + TiffData -> ulStripByteCountsValue); if (TiffOata
-> usTagCount !- 14  TiffData -> usNewsubFileTag != TIFF TAG NEW SUBFILE
TYPE TiffData -> usStripByteCountsTag 1- TIFF TAG STRIP BYTE COUNTS 25 11
30 TiffData -> usGroup4OptionsTag TIFF TAG_GROUP9 OPTIONS  TiffData ->
usXResolutionTag I. TIFF_TAG X RESOLUTION  TiffData -> ulfeightValue < 300)
return -1; if (TiffHeader -> sz000Name[1] = 'F')  TiffFront = TiffData;
else TiffBack TiffData; I 35 if (TiffFront - (TiffltemDataType *) NULL)
return -1; 40 45 50 55 if (TiffFront -> ulXRes[0] != 200 && TiffFront ->
u1XRes[0]!- 240)  return -1; if (TiffBack !- (TiffttemDataType *) NULL)  (
if (TiffBack -> ulXRes[0) !- 200 && TiffBack -> ulXRes[0) !- 240)  TiffBack
- (TiffltemmDataType *), NULL; if (TiffBack !- (TiffltemDataType *) NULL)
return MicrRead (TiffFront -> bData, TiffFront -> ulWidthValue,  TiffFront
-> ulEeightValue,  TiffFront -> ulXRes(01, 



0,  TiffBack -> bData,  TiffBack -> ulWidthValue,  TiffBack ->
ulHeightValue,  TiffBack -> ulXRos[0], 0, SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 62 PCTIUSOI/06939 TRUE,  fReadHigh,  fDebug) else
5return MicrRead (TiffFront -> bData, Tiff Front -> ulWidthValue, TiffFront
-> ulleightValue, TiffFront-> ulXRes[0], 0, 10NULL, 0, 0, 0, 0, 15 TRUE,
#endiffReadHigh,  fDebug); 20 } ant CMicrRead::RejectRepair(PVOID ptrImage,
RecordDeflldr *recOefHdr, PVOID  ptrRecord, IVHPATTERN hPat, B00L
fReadHigh, HOOL Debug) [  25 #ifdef MICRDUMMY return -1000; 30 *else BYTE
bDRMtBuffer [256] ;  char szHufferl [128],  szBufer2 [1283; DWORD dwResult;
35 int iResult,  iRdrtengthOff set, i,  iLength; 40 if ((iResult = MicrRead
(ptrlmage, fReadHigh 11 heat Pattern . Features  flUseHighMICR, fDebug)) >-
0) I  



CopyRecord (recDefHdr, (?BYTE) ptrRecord, 1, SEARCH_FLG Fc1YCORRECT);  45
memcpy (bOEMIBUffer, \x09\xB0\x00\x40\x00\x0O\x00\x00\x01\xE0,  10);
iRdrLengthoffset (int) bOEMIBuffer[0] - 1; 50 for (i - m
strMICR.GetLength() - 1; i >- 0; i--)  BYTE bChar = '(BYTE) m
strMICR.GetAt(i); 55 if (bChar 1=  {  bOEMIBuffer[bOEMIBuffer[0] + 11 =
bChar, SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 63
bOEMIBuffer[O) +- 1;  bOEMIBuffer[iRdrLengthOffsetj +- 1;  } 5 10 15
PCT/US01/06939 if (fReadHigh II "Pat -> Pattern . Features . flUseHigbMICR)
{ bOEMlsuffer[bOEMIBufferjQ] + 11 - Ox01t  bOEMiBuffer[bOEN1Buffer[Qj + 2j
- OxD8;  bOFMIBuffer[O] +a 2; iRdrLengthOffset - (int) bOEMIBuffer[O] - l;
for (i - m strHigh.GetLength{) - 1; i >- 0; i--) {  BYTE bChar - (BYTE) m
strHigh.GetAt(j); 20 25 if (bChar !_ ' t }  { bOEMIBuffer[bOEMIBuffer[O] +
1] - bChar;  bOEMIBuffer[0] +- 1;  bOEMiBufer{iRdrLengthofset] +- 1; ] } 30
35 40 45 } usOffset, ParseCheck (heat, bOEMIBuffer, m_pbRecord); for (i 0;
1 < (int) recDefRdr -> sFieidcount; i++)  { if ((recpefHdr -> fldDeffij .
usFlags & DB FFLG EDITABLE) &&  (recDefHdr -> fldDef[i] . usFlags & DB FE-G
FLGBYTE)).  continue; iLength - (int) recpefHdr -> fldDef[i] .
usFieldLength;  if (recpefHdr -> fldDef[i] usFiags & DB FFLG_VARLEW)
iLength +r 1; 



if (recpefHdr -> fldDef(i] usFlags & DS-MG FLGBYTE)  iLength +Q It memcpy
(m_pbRecord + recDefHdr -> fidDe[i] , usOffset,  (PBYTE) ptrRecosd +
recpeHdr -> fldDef(i] } 50 dwResult 55 SEARCH FLG_KBYCORRECT, NULL) ;
iLength!; SearchPattern (heat, 0, m_pbRecord, if (iResult > 0 11 (dwResult
- SRCH OK 11 {dwResult < SRCB INVASID PATTERN _ ADLE  dwResult >r SRCH EXIT
SEARCR &&  &&  dwResult !- SRCf[ REJECT-ITEM))) SUBSTITUTE SHEET (RULE 26)
28 August 2004 WO 01/67377 64 5 szBufferl, DB EFL EDITI4BLE) I I  10 DB
FFLG FLGBYTE)) 15 20 25 30 if (iResult > 0 j{ (PUSRORT) mpbRecozd) &
Ds_RFLG_REJECr)) DH_RFLG_REJECT)) szPiffer2,  PCT/USO1/06939 (PVOID) m
pbRecord,  DB_MT DEFAULT) ; if (strcmp (szBufferl, szBuffer2) != 0)
vsOffset) )= DB_DFLG CORRECTED; DB RFLG_REJECT))  35 DR RFLG TOUc1 ED, if
(!(*((PUSRORT) m pbRecord) &  (m_pbRecord t recDefHdr -> fidDef (i] if
Cw'((PUSHORT) ptrRecoxd} & DB RFLG REJECT)  { if (I(*((PUSHORT) m obRecord)
&  *((PUSHORT) m_pbRecord) I= ) 40 ulNaxRecordI,ength); 45 else I i for (i
= 0; i < (int) .recDefEdr -> sFieldCount; i++)  



( if (!(recDefRdr -> fldDef(1] usFlags &  :(recDefBdr -> fldDef[il usFlags
&  continue; DbFieidTostsing (&(recDeffl r -> fldDef{z}),  ptrRecoxd,
DB_FMT_DEFAULr}; DbFieldTostring (&(recDeffldr -> fldDef(i]}, memcpy
(ptrRecoxd, m pbRecord, recDefRdr -> return iResult; return -1; else ret
50 } return iResult; #endif  55 } urn -1; SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 65 5 PCTIUSOI106939 int
CticrRead::InlineRepair(PVOID pFront, ALONG ulLengthFxont, PVOID pBack,
ULONG ulLengthBack, RecordDefHdr *reoDefHdr, PVOID ptrRecord, IVHPATTERN
heat,  BOOL fReadHigh, BOOL fDebug) ( #ifdef MICRDUMMY return -1000; 10
#else return GenerallnlineRepair (pFront, ulLengthPront, 0,  pBack,
ulLengthBack, 0, 15 recDeffdr,  ptrRecord,  heat,  fReadMigti,  fDebug}; 20
#endif  ) int CMicrRead::GeneralInlineRepair(PVOID pFront, ULONG
ulLengthFront, ULONG  25 ulOrientationFront, ulLengthBack, ULONG
ulOrientationBack, 30 i  #ifdef MICBDUMMY  35 return -1000; #else PVOID
pBack, ULONG RecordDefHdr *recDefHdr,  ?VOID ptrRecord,  IVHPATTERN hPat,
BOOL fReaditigh,  



BOOL fDebug) 40 BYTE bOEMIBuffer[256];  char szBufferl [128],  szBuffer2
1128]; DWORD dwResult;  int iResult,  45 iRdrLengthOffset, i,  iLength;
PVOID plmageFront - NULL, plmageBack = NOLL;  50 ULONG ulFrontWidth,
ulBackWidth,  ulFrontHeight,  ulBackHeight,  ulFrontPesolution, 55 -
ulBackResolution; SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377
PCTIUSOI/06939 66 Fi11InTiffData (pFrort,  5ulFrontfeight,
ulFrontResolution); ulLengtbFront, plmageFront, ulFrontWidth, Fi111nT;
ffbata (pBack. u1LengthBack, plmageDack, ulBackWidth, u1.BackHeight,
ulBackResoluticn); iResult - MicrRead (plmageFront, ulFrontwidth,
0ulFrontHeight, u1FrontResolution, ulOrientationFront, plmageEack,
u1BackWidth, 5ulBackHeight, ulBackResolution, ulOrientationaack, hPat ->
Pattern . Features . lUseMICR, 0flcseHighMICR,fReadligh II heat -> Pattern
. Features fDebug); if (iResult >- 0) CopyRecord (recDefHdr, (PBYTE)
ptrRecord, 1, SEARCH FLGNULL); 25 memopy (bOEMIBuffex,
"\xO9\x30\x00\x90\x04\x00\x00\x00\x01\xE0",  10); iRdrLengthOffset - (int)
b0EMIBuffer[Oj - 1; 30 for {i ( = m_strMICR.GetLength() - 1; i >- 0; i--)
BYTE bChar = (BYTE) m_strMICR.GetAt(3): if (bChar T)  35 {
bOEkll$uffer[bOENIauffer(O) + 1] - bChar; 40 I 



bOEMTBufferIO) +- i;  bOEMI3uffer[iRdrLengthOffset] += 1;  } 45 if
(tfeadnigh II heat -> Pattern . Features . f1UseHighMICR} {
bOEMIBuffer(b0EMIBuffer[Oj+ 1] - 0x0].; bOEMIBuffer[bOEMIBuffer[O] + 2] -
CxDB; boEMIBufferj0] +- 2; 50 iRdrLengthOffset = (int) bOEMiauffer[O] - 1;
55 for (i e nt strHigh.GetLength() - 1; i >= 0; i--)  BYTE bChar - (BYTE) m
strliigh.GetAt(i);  if (bChar 1= ' ') { SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 67 5 } 10 15 UsOffset, } PCTIUSOI/06939
bOEMIEuffer[bOEMIBUffer[O] + 1) = bChar;  bOEMIBuffer[O] +- 1;
bOEMIBuffer[iRdrLengthOffset] +c 1; } ParseCheck (heat, bOEMIBuffer, m
pbRecord); for (i = 0; 1 < (int) recDefHdr -> sFieldCount; i++)  { if
((recDefHdr -> fldDef(i] . usFlags & DBMFFLG EDITABLE) &&  (recDefHdr ->
fldDef[i} . usFlags & DB_FFLG_FLGHYTE)}  continue; 20 25 iLength = (int)
recDefHdr -> fldDeffi] . usFieldLength;  if (recDefHdr -> fldDef(i] usFlags
& DB FFLG VARLEN)  iLength += 1; if (recDefHdr -> fidDef[i} usFlags & DB
FFLG FLGBYTE)  iLength +- 1; memcpy (m-PbRecord + recDefHdr -> f1dDef[i] .
usOffset,  (PBYTE) ptrRecord + recDefHdr -> fldDef(i] } iLength); 30
dwResult = SearchPattern (heat A bR NULL); , , m_P ecOrd, SEARCH_FLG NULL 



if (iResult > 0 !I  (dwResult - SRCR OK 35 I(  (dwResult < SRCR INVALID
PATTERN HANDLE &&  dwResult >= SRCH EXIT SEARCH &&  dwResult != SRCH REJECT
ITEM))) {  if  40 DB TtFLG REJECT)) {iResult > 0 11 1 (* ( (PUSHORT) ;a
pbRecord) & 45 DB-FFLG EDITABLE) It  DB FF'LG_FLGBYTE) ) 50 55 for (i - 0;
i < (int) recDefHdr -> sFieldCount; i++)  { if (f(recDefHdr -> fldDef[i]
usFlags &  i{recDefHdr -> fldDef[i] usFlags &  continue; DbFieldToString
(&(recDefHdr -> fldDef[i)),  ptrRecord,  sztufferl, DB FMT_DEFAULT);
DbFieldToString (&(recDefHdr -> fldDef(i]),  (PVOID) m_pbRecord,  szBufex2,
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 68 5 10
PCTIUS01/06939 DB_FMT_DEFAOI,T) ;  if (strop (szBufferl, szBuffer2) !- 0) {
DS-RFLG REJECT}} if (!+((PtJSHORT) m_pbRecord) &  . usOffsetl I - DB DFI,G
CpRRECTU; *(m pbrecord + recDef1dr -> f.1dDefjj] DB_RFLG REJECT)}  15 DB
RFLG TOUCHED; } 20 25 if (*((PUSHORT) ptrRecord) & DB RFL(3REJECT)  { if
(!{*((PUSHORT) m ptRecord) 6  *((PUSHORT) m_pbRecord) I } memcpy
(ptrRecord, in pbRecord, recDefHdr -> return iResult;  ) else return -1;  



} else 30 } 4endif  35 ) return -1; return iResult; void CMicrRead::Fill
InTiffData (PVOID plnput, 40 LONG lLength, {  45 #ifndef MICRDUNIIIY PvOID
&pData,  ULONG &ulWidth,  ULONG &ulHeight,  ULONG &ulResolution)
TiffTagType *TiffTag; . TiffClassFBeaderType *TiffRdr =
(TiffClassFHeaderType *) plnput;  50 DSHORT uaTag; PUSHORT pusTagCount;
pData = NULL;  ulWidth = 0; 55 ulHeight s 0;  ulResolution - 0;
ulMaxRecordLength); SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377
PCTIUS01/06939 69 if (pinput -- NULL)  return; 5 10 15 .20 case TIFF TAG
IMAGE LENGTH: ulHeight - TiffTag -> ulValue;  break; case TIFF TAG STRIP
OFFSETS: pData - (PVOID) ((PBYTE) plnpUt + TiffTag -> ulValue);  break; 25
case TIFF TAG XRESOLUTION: ulValue); _ IITION. ulResolution - *(PULONG)
((PBYTE) pinput + TiffTag -> 30 case TIFF TAG Y RESOL ulValue) ; 35 }
#endif  ) pusTagCount - (PUSHORT) ((PBYTE) pinput + TiffHdr ->
ulIFDOffset); TiffTag - (TiffTagType *) ((?BYTE} pinput + TiffHdr ->
ullFDOffset +  sizeof (USHORT)); for (usTag = 0; usTag < *pusTagCount;
usTag++, TiffTag++)  



I switch (TiffTag -> usTag)  ( case TIFF' TAG_IMAGE WIDTH; ulWidth -
TiffTag -> ulValue;  break; ) ulResolution = *(PDLONG) ((PBYTE) pXnput +
TiffTag ->  break; break; SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 70 micrfontl BYTE bZero240 (19 * 25] of IF OF OF of 0,0,Of
0,0,0,0,0,0,0,0,0,1,0,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  5
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
:L'0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,',
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 4, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0,1, 10 2,0,0,Q,0,O,0,0,0,0,0,0,0,O,0,o,o,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,Q,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0; 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0,1,  1,0,0, 0, 0, 2, 2, 0, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0,1,
15 1,0,0,0,0,2,2,0,0,0,0,0,2,2,0,0,0,0,1,
1,0,0,0,2,2,2,2,0,0,0,2,2,2,2,0,0,0,1,  I, 0, o, o, o, o, 0, o, 0, Q, o, 0,
0, 0, 0, 0, 0, 0,1, 1,010,0,0,0,0,0,0,0,0,0,0,O,O,O,R,0,1,  1, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 20
110,010,010,010,0001010,010,010,010,11' 25 30 35 40 45 11 0,01 01 Of or or
or OF 01 01 or of OF or 0, 0, 0, 1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1, 0, O, O, O, O, o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,
1,O/0,0,0,Q,o,o,0,0,o,0,Q,0,0,0,0,0,1,  0,1,0,0,
0,0,0,0,0,0,0,0,0,0,0,O,Q,i,0,  0,0,111,3., IF IF IF 1, 1, 1, 1, 1, 1, 1,
IF 1, 0, 0] BYTE bOne240 [11 * 25] s I 0,0,1,1,0,0,0,0,2,0,0,
0,0,1,1,0,0,0,0,2,0,0,  0,.0, 0,1,1, 0, 0, 0, 2, 0, 0,
0,0,0,0,1,0,0,0,2,0,0, - 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, Or  2,2,0,0,
1,0,0,0,2,0,0, 2,2,0,0,1,0,0,0,2,0,0,  2,2,0,0,1,0,0,0,2,0,0, 



2,2,0,0,1,0,0,0,2,0,0,  2,2,0,0,1,0,0,0,2,0,0,  2, 2, 0, 0,1, 0, 0, 0, 2,
0, 0,  2,2,0,0, 1, 0, 0, 0, 2, 0, 0,  0,0,0,0,1,0,0,0,0,0,0,
0,0,0,0,1,0,0,0,0,0,0,  0,0,0,0, 1, 0, 0, 0, 0, 0, 0,
0101010111010101010101  0,0,1,1,1,1,1,1,1,1,1, 0,0,1,1,1,1,1,1,1,1,1,
0,0,1,1, 2,1,1,1,1,1,1,  of or 1, if 1111 1, 1, 1, 1, 1,
0,0,1,1,1,1,1,1,1,1,1, 50 or or 1,1,1,1,if 1,x,1,1,  0, 0, 1,1, it 1,if
1,1,1., it 55 BYTE bTWo240 [11 * 24]  1,If ],1,1,1,IF 1,1,1,OF 0,0,Oro,
0,0,0,0,0,0,1, PCT/USO1/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 71. 0,Of Of OF Oil or of Of 0,0,1,  0, OF OF OF OF OF OF 0, 0, 0,
1,  0,0,0,0,0,0,0,0,0,0,1,  2,2,2,2,2,2,0,0,0,0,1, 5 2,2,2,2,2,2,0,0,0,0,1,
2,2,2,2,2,2,0,0, 0, 0,1,  0,0,0,0,0,0,0,0,0,0,1, 10 15 20 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1,  0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 0,0,0,0,0,0,0,0,0,0,1,  0,
1, 2,1,1,1,1,1,1,1, OF  1, OF OF OF 0, OF OF 0, 0, 0, 0,  1, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0,  IF 0, 0, OF OF OF OF 0, 0, 0, 0,  1,0,0,0,0,0,0,0,0,0,0,
1,0, 0, 0, 0, 2, 2, 2, 2, 2, 2,  1, 0, 0, 0, 0,2,2,2,2,2,2,  1, OF Of 0, 0,
Of 0, of 0, of 0,  1,0,0,0,0,0,0,0,0,0,0,  1,0,0,0,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,  011,111,1111111,1,1,0); BYTE bThree240 [15 + 25] -
{  25 0, 0, 0, 1,1,1,1,1,1,1,1,1,o,OF OF 0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,  Q,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,  0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 



30 2,0,0,0,0,0,0,0,0,0,0,0,1,0,0,  2,2,2,2,2,2,0,0,0,0,0,0,1,0,0,
2,2,2,0,0,0,0,0,0,0,0,0,1,0,0,  2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,
0,  2,0,0,0,0,0,0,0,0,0,0,0,1,0,0, 35 2, 0, 0, 0, OF 0, 0, 0, 0, 0, 0, 0,
1, 0, 0, 2,0,0,0,0,0,0,0,0,0,0,0,1,0,0,  2,0,0,1,1,1,1,1,1,1,1,1,1,0,0,  2,
0,'0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,  2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0,1,1, 40 2, 0, 0, OF OF OF OF 0, 0, OF 0, OF OF it 1, 2,
0,0,0,0,0,0,0,0,0,0,0,0,1,1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1,
2, 2,2,2,2,2, 0, 0, 0, 0, 0,0,0,1,1,  2, 0,0,0,0,0,0,0,0,0,0,0,0,1,1, 45
O,o,o,o,o,o,o,o,0,o,0,o,0,1,1, 50 OF 0, OF OF 0, OF 0, of OF 0, OF 0,
0,1,1,  OF OF OF OF OF 0, OF 0, 0, OF OF OF 0,1,1,
0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,  01010,111,11111,1,1,1,2,1,1,01; BYTE
bFour240 [19 * 24] - { 1,1, OF 0, 0, OF 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0; 0,
0,  1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1,1,0,0,0,0,0,0,0,0,0,0,2,2,2,2,2,2,2, 55
1,1,0,0,0,0,0,0,0,0,0,0,2,2,2,2,2,2,2,  1, 1, 0, 0, 0, 0, 2, 2, 2, 0, 0, 0,
2, 2, 2, 2, 2, 2, 2,  1,1,0,0,0,0,2,2,2,0,0,0,2,2,2,2,2,2,2,
PCTIUSOI/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 72 5
10 is 1,1, 0, 0, 0, 0,2, 2, 2, 0, 0, 0, 2, 2, 2, 2, 2, 2, 2,  1, I, 0, 0,
0, 0, 2, 2, 2, O, 0, 0, 2, 2, 2, 2, 2, 2, 2,  11110, or 010, 010, 0, Of
0101 0, 0, Q, 0, 0' 0, 0,  1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,  1, 1, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,  2,1,0,0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0,0,0,  1,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,  11 It 01
0, or 0, 0, or 01 0, Or 01 Or 01 0, 0, 0, 0, 0,
1,1,0,0,0,0,0,0,0,O,O,0,0,0,0,0,0,0,0,  1111 or 01 01 O, O, or or or or
011111110' 0 10101  1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,1,1, 0, 0, 2, 2,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0, 0, 2, 2,  0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0,1,1, 0, 0, 0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,  2,2,2,0, 0, 0,2,2,2,0,
0,0,0,2,1,0,0,0,01  2,2,2,0,0,0,2,2,2,0,0,0,0,1,1,0,0,0,01, 20, BYTE
bFive240 [13 * 26] _ {  0,1,I'll 1,1,1,1,1,1,1,1,1,  



1,0,0,0,0,0,0,0,0,0,0,0,0,  1,0,0,0,0,0,0,0,01-0,0,0,0,  I;
O,O,o,O,O,O,O,O,o,o,0,0, 25 1,0,0,0,0,0,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,2,2,2,2,2,2,  1,0,0,0,0,0,0,2,2,2,2,2,2,  1,0, 0, 0, 0, 0, 0,
2, 2, 2, 2, 2, 2,  1,0,0,0,0,0,0,0,0,0,0,0,0, 30 1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,  1,0,0,0,0,
0,0,0,0,0,0,0,0,  0,1,ill, 1,1,1,1,I'll 1,1,0,  0,0,0,0,0,0,0,0, 0,0,0,0,1,
35 0,0,0,0,0,0,0,0,0,0,0,0,1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  0, or
or 0, 0, 0101 0, 0, 0, 0, 0, 1,  2,2,2,2,2,2,0,0,0,0,0,0,1,
2,2,2,2,2,2,0,0,0,0,0,0,1, 40 2,2,2,2,2,2,0,0,0,0,0,0,1,  2,2,2,2,2,2, 0,
0, 0, 0, 0, 0,1,  0,0,0,0,0,0,0,0,0,0,0,0,1,  0,0,0,0,0,0,0,0,0,0,0,0,1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 45 0, 0, 0, O, O, 0,,O, O, 0, 0, 0,
0,1, BYTE bSix240 (17 * 251 ( 50 - 1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0, s5
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,  1, 0, 0, 0, 0, 0, 0, 0, 0,1, p, 0, 0,
q, p, 0, 0,  1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,2,2,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, Or 0, 0, 2, 2,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,2,21  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 2, 2,  PCT/USO1/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 73 1,0,0,0,0,2,2,2,0,0,0,0,0,0,0,2,2,  1, 0, 0, 0, 0, 2, 2, 2, 0,
0, 0, 0, 0, 010 r 2, 2,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 5 1, 0, D, or CIO, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1,0,0,0,CIO, 0,0,0,0,0,0,0,0,0,0,0, 1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, O, O, O, D,1, 0,  1,Oro* orDoor or0,o,0,0,0,0,0,Door 1, 10 1,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,2,2,2,2,2,0,0,0,0,0,1,  11 ororpoorD,O,Ororo,0,0ror01Do0,1,
1,orpoororD,0,0,0,0,0,0,0,0,0,0,1, 15 1, Of or D, or of or or 0, 0, Of or
or 0, 0, 0, 1,  0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0}; 



BYTE bSeven240 [14 * 25] z {  D, if 1, 1, 1, 1,1,1,1,1,1,1,1,0, 20
1,0,0,0,0,0,0,0,0,0,0,0,0,1,  - 110,010, D, 010, 010, 010, 010,11 if or or
Of or or 0r Or 0, or OF 0, 0, 1,  If D, 0 r Of D, 2, 2, 2, 2, 0, Of 0, 0,1,
1,0,0,0,0,2,2,2,2,0,0,0,0,1,  25 0,0,0,0,0,2,2,2,2,0,0,0,0,1, 0, 0, 0, 0,
0, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 2, 2, 0, 0,.0, 0, 0, 0, 1,  0,
0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1, 0,  30 0,2,0,0,O,0,0,0,0,0,1,1,0,0, 2,2,0,0, 0,0,0,0,1,1,0,0,0,0,
2,0,0,0, 0,0,0,1,0,0,0,0,0,0, 2, or 0, 0, or Or if Or 0, 0, 0, 0, 0, 0, 2,
0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0,  35 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0,
0, 0, 0, 2,0,0,0,0, 0, 1, 0, 0, 0, 0, Or 0, 2,  2,
0,0,0,0,0,1,-0,0,0,0,0,0,2, 40 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 2,
2,0,0,0,0,0, 1,0,0,0,0,0,0,2, 2,0,0,0,0,0,1,0,0,0,0,0,0,2,  2, 0, 0, 0, 0,
0, 1, 0, 0, 0, 0, 0, 0, 2,  2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 2, 2, 0,
0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 2J;  45 BYTE bEight240 [17 * 25J = { 0, 0,
1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,
DrorI,ororOfDoofoforororpoorIf0,0,  0r0,1101orororor0,0,0,0,0,0,110,0, 50
0r0,1,0,or0,0,D,0,O,o,Oro,0,1,or0,  0,0,1,0,0,0,0,2,2,2,0,0,0,0,1,0,0,  0,
0,1, 0, 0, 0, 0, 2, 2, 2, 0, 0, or 0,1, or Of
0101110roforor0,0,0,0,0,0,0,1,0,0,  or 0, 1, Of Of 0, Of Or 0, of 0, 0, 0,
0, 1, 0, 0, 55 0,orI,orOro, o,O,Ororo,ororDolt 0,0,  or0,1,0,Oro,
0,0,0,0,0,0,0,0,1,0,0,  0,0,1,0r010,0,0,0,0,0,0,0,04,0,0,  PCTIUS01/06939
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 74 5
0,0,1,1,1,1,1,1,1,111,1,1,1,1,0,0,  0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,  11
O, or o, 0, 0, 0, 0, 0, D, 0, of Q, 0, of 0, 1,'
1,0,D,0,D,o,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0r O, O, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, It  1,0,0,0, 0,0,0,0,0,0,0,0,0,0,0,0,1,  1,0,0,0,
0,0,2,2,2,2,2,0,0,0,0,0,1,  1,0,0,0,0,0,2,2,2,2,2,0,0,0,0,0,1, 1, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  



10 1, 0, 0, 0, 0, 0, 0, 0, o, 0, 0, 0, 0, 0, o, 0,1,
1,0,0,0,0,0,0,0ro,0,0,0,0,0,0,0,1,  It Do 0,0,a,a,a,0,0,0,of of of 0,0,of
1,  01 1,111, 1, 1, 1, 1,14, l r 1, 1, 1, 1, 1, 0 } ;  15 BYTE bNine240 [17
* 251: 01111,1, 1,1,1, 1, 1, 1, 1, 1, 1, 1, 1,i,D,  11 Oro, 0, O, 0, 0,
0,01 0,0,0,0,0,010,1,  1,0,0,0, 0, O, Q, 0, O, 0, 0, 0, 0, 0, 0, 0,1,  1,
0, 0, 0, O, 0, Q, O, o, o, 0, 0, 0, 0, 0, 0,1, 20
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  ' 1,0,0,0,OrOr2r2,2r`Z,2,O,OrQ,0,0,1,
1,0,0,0,0,0,2,2,2,2,2,0,0,0,0,0,1, 1,0,0,0,0,0,2,2,2,2,2,0,0,0,0,0,1,  1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 25 1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, O, 0, O, 0, 0,
0,1,  1,0,0,0,0,0r0,0,0-0,OrO,.0,0,0,0,i,  0,1,1,1,1-1-1,1a 1,.1, lr 1r 1r
1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1, 0,  30
0,0,0,0,0,O,Q,0,Q,0,0,Q,0,0,1,1,0, 0, 0, 0, O, O, O, Q, 0, 0, 0,.0, 0, 0,
0,1,1, 0,  0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,
o,O,O,D,Q,O,D,o,o,Q,0,0,0,0,1,1,0,  0,0,0,0,0,0,2,2,2,0,OrQrQ,Q, 1,110, 35
0,0,0,0,0,0,2,2,2,Q,O,O,0,0,1,1,0,  0, 0, 0, 0, 0, 0, 2, 2, 2, Q, 0, 0, 0,
0,1,1, 0,  2,2,0,0,0,0,0,0,0,0,0,0,0,0,1,1.,0,  2, 2, 0, O, 0, O, 0, 0, 0,
O r O, o, 0, 0,1,1, 0,  2,2,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0, 40
2,2,0,0,0,0,0,0,0,0,0,0,0,0,1,:L,01; BYTE bTR240 118 * 251 0,0,0, 0, 0, 0,
0, 0, 0,0,0, 0, 1, 1, 1r 1r 1, 1,  45 0, 0, Q, p, p, p, p, p, 0, 0, 0,
0,1,1, l r 1,1,1,  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1,1,1,1,1,
1,1,0,0,0-0,0,0,0,0,0'O,l-1,1,1,1,1,  1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
1,1,0,0,0r0,2r2,0,0,0,0r1,1,1,1,1,1, 50
1,1,0,0,0,0,2,2,0,0,o,0,0,0,0,0,0,0,  1,1,0,0,0,0,2,2,0,0,0,0,0,0,0,0,0,0,
1,2,0,0,0,0,2,2,0,0,0,0,0,0,0,0,0,0,  1,1,0,0,0,0,2,2,0,0,0,0,0,0,0,0,0,0,
1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 2, 2, 2, 2, 55
1,1,0,0,0,0,2,2,0,0,0,0,2,2,2,2,2,2,  1,1,0,0,0,0,2,2,0,0,0,0,2,2,2,2,2,2,
1,1,OrOrO,D,2r2,Q,D,O-0r0,Q,Or0,0,0,  PCT/USO1106939 SUBSTITUTE SHEET (RULE
26) 28 August 2004 WO 01/67377 75 5 1,1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0,  1,1,0,0,0,Q,2,2,0,o,0,0,0,0,0,0,0,0,
1,1,0,0,0,0,2,2,0,0,0,0,0,0,0,0,0,0,  



1^1,0,0,0,Q,2,2,D,0,0,D,1,1,1,1,1,1,  1,1,0, Or 0, 0, 2, 2, Or Do 0, 0, 1,
1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0,1,1,1,1,1,1,  0, 0, 0, 0,
0, 0, 2, 2, 0, 0, 0, 0, 1,1,1,1,1,1, 10
0,0,0,0,0,0,2,2,0,0,0,0,1,1,1,1,1,1); BYTE bOnus240 119 J 213 a [ 0, 0, 0,
0- 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1,1,1,1,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,  15
0,0,0,0,0,0,0,0,D,0,0,D,o,0,1,1,i,1,1, 1, 1, 0,0,0,
0,1,1,0,0,0,0,0,0,1,1,1,1,1,  1,1^D,0,0, 0, 1, 1, 0, Q, DrO,0,0,1,1,1,1,I,
1, 1, 0, D, O, O, 1r 1, Or 0, p, 0, 0, 0,1,1,1,1, 1,
1,1,0,0,0,0,1,1,0,0,0,0,0,0,1,1,1,1,1, 20 1,1,or 0,or 0,1,1,or Or or or Do
o,1,1,1,1,1, 25 30 2,110,0,0,0,1,1,0,0,0,0,0,0,1,1,1,1,1,  1, 3., D, D, 0,
0, 1, 1, O, O, O, D^ o^ 0,1,1,1, 1,1,  1,1,0,0,0,0,1,1,0,0^0, 0, D, 0, 0,
0, 0, 0, 0,  1,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,
1,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,  1,1, 0, 0, 0, 0,1,1, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0,  1,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,
1,1,0,0,0,0,1,1,0,0,0,0,0,0,2,2,2,2,2,  1,1, 0, 0, 0, 0,1,1, 0, 0, 0, 0, 0,
0, 2, 2, 2, 2, 2,  1,1,0,0,0,0,1,1,0,0,0,0,0,0,2,2,2,2,2,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,2,2,2,2,2,  0,0,0,0, 0, 0, D, 0, 0, 0;
0,0,0,0,2,2,2,2,2,  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2,
2) ,  35 BYTE bPmtount240 11B * 241 - 1 2,2,2,2,0,0,0,0,
0,6,0,0,0,0,0,0,1,1,  2,2,2,2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1,
2,2,2,2,0,0,0,0,0,0,0,0,0,0,0,0,1,1,  2,2,2,2, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0,1,1, 40 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1';
0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,1,1,  0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,1,1,
0,0,0,2,0,0,0,0,1,1,0,010,0,0,0,1,1,  0,0,0,2,0,0.,0,0,1,1,0,0,0,0,0,0,1,1,
45 0,0,0,2,0,0,0,0,1,1,0,0,0,0,0,0,1,1,
0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0, 0, 0, 0, 0, 0, 0, 0, 0,1,1, 0, 0, 0,
0, 0, 0, 0, 0, 0,0,0,0,0,0,0,O,1,1,0,0,0,0,0,Q,0,0,  0,
0,0,0,0,0,0,0,1,1,0,0,0,0,2,0,0,0, 50 1,1,0,0,0,0,0,0,1,1,0,0,0,0,2,0,0,0,
1, 1, 0, Or Or 0, Or 0, 1, 1, 0, 0, 0, 0, 2, 0, 0,Q,
1,1,0,0,0,0,0,0,1,1,0,0,0,6,2,0,0,0,  1,1, 0, 0, 0, 0, 0, 0,1,1, 0, 0, 0,
0, 2, 0, 0, 0, 1,1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,  55
1,1,0,0,0,0,0,0,0,0,0,0,0,0,2,2,2,2, 1, 1, 0, O, O, O, O, Or Or 0, 0, 0, Or
0, 2, 2, 2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2,
PCTIUS01/06939 SUBSTITUTE SHEET (RULE 26) 



28 August 2004 WO 01/67377 76 1,1,0,0,0,0,0,0,0,0,0,0,0,0,2,2,2,2,
1,a,0,0,0,0,0,0,O,O,O,0,0,0,2,2,2,2};  BYTE bHyphen240 [20 * 13] - { 5
1,1,1,O,a,2,O,D,O,1.1,1,0,0,2,0,0,0,1,0,  1,1,1,0,0, 2, 0, OF 0,Is If It OF
0,2,Or 0,0,It 0,  1,1,1,0,0,2,0,0,0,1,1,1,0,a,2,0,0,0,1,0,
1,0,0,2,0,0,0,1,1,1,0,0,2,0,0,0,1,0,  10 1, 1, 1, 0, 0, 2, 0, 0, 0, 1, 1,
1, 0, 0, 2, 0, 0, 0, 1, 0,  1,1,1,0,0,2,0,0,0,2,1,1,0,0,2,0,0,0,1,0,
1,1,1,0,0,2,0,0,0,1,1,1,0,0,2,0,0,0,1,0,
1,1,1,0,0,2,0,0,0,3.,3,,1,0,0,'2,0,0,0,1,0, 15
0,0,0,0,0,2,0,0,0,0,0,0,0,0,2,0,0,0,0,0,  0,0,0,0,0,2,
0,0,0,0,0,0,0,0,2,0,0,0,0,0,  2,2,2,0,0,2,0,0,0,2,2,2,0,0,2,0,0,0,2,0, 20
typedef struct  {  PBYTE pbArray;  int iWidth;  int iHeight; 25 int ix;
int iY; char eCharacter;  int iPossibie;  int iNeedecl; 30 int iDifference;
int iRelaxedPercentage;  int iAlignmentOffset;  int iFontWidth; int
iLeftSide;  35 int iRtghtSide;  int iPriority;  } CharacterType;
PCT[U501/06939 CharacterType Characters240 []  40 { 45 50 55 typedef struct
(bZero240, 19, 25, 2, 0, '0', 0, 0, 0, 87, 0, 0, 0, 0, 7),  {bOne244, 11,
25, 2, 1, '1', 0, 0, 0, 87, 0, Of 0, 0, 1),  {bTwo240, 11, 24, 0, 0, '2',
0, 0, Of 87, 0, 0, 0, 0, 31,  {bThree240, 15, 25, 3, Of '3', OF Or Of 87,
0, 0, 0, 0, 7},  {bFour240, 19, 24, 0, 1, '4', 0, 0, 0, 87, 0, Of 0, 0, 4},
{bFive240, 13, 26, 1, 0, '5', 0, 0, Of 87, 0, 0, 0, 0, 3},  {b5ix240, 17,
25, 1, 0, '6', 0, 0, 0, 87, 0, 0, or 0, 61,  {bSeven240, 14, 25, 1, 0, '7',
0, 0, 0, 90, or or 0, 0, 2},  {bEight240, 17, 25, 3, 0, '8', 0, 0, 0, 87,
0, 0, 0, 0, 8},  {bNine240, 17, 25, 1, 1, '91, 0, 0, 0, 87, 0, 0, 0, 0, 5),
[bTR240, 18, 25, 12, 3, '<', 0, 0, 0, 87, 0, Of 0, 0, 2),  {bOnus240, 19,
21, 15, 3,. '#', 0, 0, 0, 87, 0, 0, 0, 0, 2),  



{bAmount240, 18, 24, 17, Of '$', 0, 0, 0, 87, 0, 0, 0, 0, 21,  {bHyphen240,
20, 13, 0, 6, '-', 0, 0, 0, 87, 0, 0, 0, 0, 9) SUBSTITUTE SHEET (RULE 26)
28 August 2004 WO 01/67377 77 {  int iX;  int iY;  int ilndex; 5 int
iscore;  int iPriority;  char cCharacter;  char clnsertBefore;  char
clnsertAfter; 10 BOOL fValid;  BOOL Midrfen;  BOOL fShadow; MICRResultType;
15 BYTE bZero [17 * 21] = { 0,O,0,1,1,1,1,1,1,1,1,1,1,1,0,0,0, or of If Of
Of 0f OF of Opol or Of of or 110, 0,  0, 1, 0, 0, Of 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 1, 0, 20 1,Of0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  it
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 0, OF 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 1, i,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1f0,0,0,4,0,0,0,0,0,Of0,0,0,0,0,1, 25 1,0,0,0,0,0,0,0,0,0,O,O,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 2, 2, 0, 0, 0, 0, 0, 2, 2,
0, 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  1, O, O, O,
O, O, O, O f 0, 0, O, 0, 0, O, 0, 0,1, 30
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1,0,0,0, 0,0,0,0,0,0,0,0,0,0,0,0,1,  1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, , 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, Q,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,
35 0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0, 0, 0f1,0,0,0,0,0,0,0,0,0,0,'0,1,0,0,
0,0,041111,1,1,1,1,1,1,1,1,0,0,0); BYTE bone [13 * 21) - {  40
0,0,1,1,0,0,0,0,2,0,0,0,0, 0,0,1,1,0,0,0,0,2,0,0,0,0, 0, 0, 0, 1, 1, 0, 0,
0, 2, 0, 0, 0, 0,  0, 0, 0, 0,1, 0, 010 0 2, 0, 0, 0, 0,  2, 2, 0, 0,1, 0,
0, 0, 2, 0, 0, 0, 0, 45 2,2,0,0,1,0,0,0,2,0,0,0,0,
2,2,0,0,1,0,0,0,2,0,0,0,0, 2, 2, 0, 0,1, 0, 0, 0, 2, 0, 0, 0, 0, 2, 2, 0,
0, 1, 0, 0, 0, 2, 0, 0, 0, 0, 2, 2, 0, 0, 1, 0, 0, Of 2, 0, 0, 0, 0,  50
2,2,0,0,1,0,0,0,2,0,-0,0,2, 



0,0,0,0,1,0,0,0,0,0,0,0,2, 0,0,0, 0, 1,0,0,0if 0,0,0,0,2,
0,0,0,0,1,1,1,1,0,0,0,0,2, 0,0,1,1,1,1,1,1,1,1,0,0,2,  55 0, 0, 1, 1, 1, ly
1,1,1, 1, 0, 0, 2, 0, 0,1,1,1,1,1,14,1, 0, 0, 2,
0,0,1,1,1,1,1,1,1,1,0,0,2, PCTIUS01/06939 SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 78 0, Or 1, 1, 1,1,1,1, 1,1, 0, Or 2,  0, or 1, 1,
1, 1, 1, 1, 1, It 0, Or 2,  0, 0,1,1,1,1,1,1,1,1, 0, 0, 2 } ; 5 BYTE bTwo
[8 * 211 = (  0, b, 0, 0, 0, 0, 0, 1,  0,0,0,0,0,0,0,1,  010, or or 0,
010111 10 2,2,2,2,0,0,0,1, 2, 2, 2, 2, 0, 0, 0, 1,  2,2,2,2,0,0,0,1,
0,0,0,0,0,0,0,1,  0,0,0,0,0,0,0,1, 15 0, 0, 0, 0, 0, 0, 0, 3.,
1,1,1,1,1,1,1,1,  1,0,0,0,0,0,0,0,  1,0,0,0,0,0,0,0,  1, 0, 0, 0, 0, 0, 0,
0, 20 1,0,0,0,2,2,2,2,  1,0,0,0,2,2,2,2, 1,0,0,0,2,2,2,2,  1,0,0,0,0,0,0,0,
1, or 0, or or 0, 0, or  25 1,0,0,0,0,0,0,0, 1,1,1,1,1,1,1,1}; BYTE bThree
[13 * 223 s Or 0, 0, 11 I'll 1, 1,1,1,1, 010,  30 0, Of 0, 0, 0, or 0, Q,
0, o,1, or 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, or 010, 0, 010, or
010, or 1, 0, or  0, 0, 2, 2, 2, 0, 0, 0, 0, 0, 1, 0, 0,
2,2,2,2,2,0,0,0,0,0,1,0,0, 35 2,2,0,0,0,0,0,0,0, 0,1, 0, o,
2,0,0,0,0,0,0,0,0,0, 1,0,0,  2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,
2,0,0,0,0,0,0,0,0,0,1,0,0,  2,0,0,1, 1,1,1,1,1,1,1,1, 0, 40
2,0,0,0,0,0,0,0,0,0,0,0,1,  2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,1,
2,2,0,0,0,0,0,0,0,0,0,1,1,  2,2,2,2,2,0,0,0,0,0,0,1,1,  2, 2, 2, 2, 2, 0,
0, 0, 0, 0, 0,1,1, 45 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,1, 



0, 0, 0, 0,0,0,0,0,0,0,0,1,1, 50 55 0,0,0,0,0,0,0,0,0,0,0,1,1,  0,0,0,0,0,
0, 0, 0, 0, 0, 0,1,1,  0, Of 0, Of Of or 0, 0, 0, 0, 0, 1,1,
0,0,0,1,1,1,1,1,1,1,1,1,1}; BYTE bFour [17 * 211 z (
1,1,0,0,0,0,0,0,0,0,0,0,Q,0,0,0,0,  1111 01 or 01 or or 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1,1,0,0,0,0,0,0,0,0,2,2,2,2,2,2,2,
1,1,0,0,2,2,2,0,0,0,2,2,2,2,2,2,2,  1,1,0,0,2,2,2,0,0,0,2,2,2,2,2,2,2,
PCT/USO1/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 79
1,1,0,0,2,2,2,0,0,0,2,2,2,2,2,2,2, 1r1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 1,
Of 010000 01 0, 0, of 0, 010, 0, 0, 0, 0,
1,1,0,0,o,o,o,0,0,0,0,0,0,0,0,0,0,  5 1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1,1x0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 11 it 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0,  1, 1, 0, 0, 0, 0, 0, 0, 0, 0,1,1,1, 0, 0, 2, 2, 1,1, 0, 0, 0,
0, 0, 0, 0, 0,1,1,1, 0, 0, 2, 2,  10 1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,2,2, 0,
0- 0- 0, 0, 0, 0, 0, 0, 0,1,1,1, 0, 0r 2, 2,,
0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,2,2,  0, 0, 0, 0, 0, 2, 2, 2, 0, 0,1,1,1, 0,
0, 0, 0, 15 2, 2, 0, 0, 0, 2, 2, 2, 0, 0,1,1,1, 0, 0, 0, 0,
2,2,0,0,0,2,2,2,0,0,1,1,1,0,0,0,0); BYTE bFive [12 * 213 = i  0, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 0, 20 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,0, 0,
0, 0, 0, 0, 0, 0, 0, 0,  1, or 0, 0, 0, 0, 0, 0, or 0, 0, 0,  1,0,
0,0,0,0,0,2,2,2,2,2,  1,0,0,0,0,0,0,2,2,2,2,2, 25 1,0,0,0,0,0,0,2,2,2,2,2,
1,0,0,0,0,0,0,0,0,0,0,0, 1,0,0,0,0,0,0,0,0,0,0,0, 1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0,  30 0,0,0,0,0,0,0,0,0,0,0,1, 0,0,0,0,0,0,0,0,0,0,0,1,
0,0,0,0,0, 0,0,0,0,0,0,1, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 1,
2,2,2,2,2,0,0,0,0,0,0,1,  35 2,2,2,2,2,0,0,0,0,0,0,:L,
0,0,0,0,0,0,0,0,0,0,0,1, 40 45 50 



55 0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,
1,1,1,1,1, 1,1,1,1,1,1, 0); BYTE bSix [14 4 22) - j
0,0,1,1,1,1,1,1,0,0,0,0,0,0, 0, 1, 1, 1, 1, 1, 1, 1, 1,0,0,0,0,0,
1,0,0,0,0,0,0,1,1,0,0,0,0,0,  1,0,0,0,0,0,0,1,1,0,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,0,2,2, 1,0,0,0,0,0,0,0,0,0,0,0,2,2,  1, 0, 0, 0, 2,
2, 0, 0, 0, 0, 0, 0, 2, 2,  1, 0, 0, 0, 2, 2, 0, 0, 0, 0, 0, 0, 2, 2,  1,
0, 0, 0- 0, 0, 0, 0, 0,'0, 0, 0, 0, 0,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
PCT/US01/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 80 .1,
or Or CIO, CIO, 0, 0, 0, 0, 0, 0, If  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 1,  1,0,0, 0, 0, 2, 2, 2, 2, O, O, O, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1, S 1,0,O,O,O,0,O,0,0,0,Or0,O,1,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0. 1, 0,  oil, 1,1,1,7., 1,1r1r1,1,1,0,0};  BYTE bSeven [10 * 211 _ [
10 01111, 0,  1,0,or0,0,O,0,O,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0,1,  1,0,0,0,
0, 0, 0, 0, 0,1,  1,0,0,0,2,2,0,0,0,1, 15 1,0,0,0,2,2,0,0,0,1,  0, 0, 0, 0,
2, 2, 0, 0, 0,1,  0,0,0,2,0,0,0,0,0,1,  0,2,2,0, 0, 0, 0, 0, 0,1,
2,2,2,0,0,0,0,1,1,0, 20 2,0,0,0,0,0,1,1,0,0,  2,0.,0,0,.1,1,0,0,0,0,  2, 0,
0, 0,1,7., 0, 0, 0, 0,  2,0,0,0,1,1,0,0,0,0,  210,010,111,010,010, 25 2, 0,
0, 0,1,1, 0, 0, 0, 2,  2,0,0,0,1,1,0,0,0,2,  2,0,0,0, 1,1, 0, 0, 0, 2,  2,
0, 0, 0, 1, 1, 0, 0, Of 2,  2,0,0,0,1,1,0,0,0,2, 30 2,0,0,0,1,1,0,0,0,2};
BYTE bEight [16 * 211 = 1 



0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0,  or or 1, 0, or or or 0, 0,
0, 0, 0, 0, 1, 0, or  35 0, 0,1, 0,0,0,0,0,0,0,0,0,0,1,0,0, or of If of or
0, 0, 0, 0, 0, 0, 0, of 1, 0, 0,  0, 0, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 0, 1,
0, 0,  0,0,1,0,0,0,2,2,2,2,0,0,0,1,0,0,  0, 0, 1, 0, 0, 0, 2, 2, 2, 2, 0,
0, 0, 1, 0, 0, 40 0, 0, 1, 0, or 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,
0,0,1,0,0,0,0,0,0,0,0,0,0,1,0,0,  0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
0, 0,  0, 0,1,1, 1,1,1,1,1,1,1,1,1,110 1 0,  0 1 0 0 0 0 0 0 0 00101 010111
0, 45 1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1, 1, or or or or or or or or or or
or or 1, 1, 1,1,0,0,0,0,2,2,2,2,0,0,0,0,1,1, 1,1,0,0,
0,0,2,2,2,2,0,0,0,0,1,1,  1, 1, 0, 0, 0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 1, 1,
50 1, If or or or or or or or or 0, 0, or or 1, 1,  1, 1, or Of of Of or Of
or or Or or or Or 1, 1, 0, 1, or 010 1 or or or 0, or Or or or or 1, 0, Or
0, 1, 1, 1, 1, 1, 1, 1, 1, 1r 1, 1r 1, 0,0}:  55 BYTE brine [13 * 20] {
0,1,1,1,I'll 1,1,1,1,1,1, 0,  1- 0r 0, Or 0101 Or 0, 0, Of Of Or it
PCT/USO1/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 81
0,0,0,0,0,0,0,0,0,0,0,1'  1, 0, or or or or or 0, 0, 0, 0, 0,1,  1, 0, Or
0, 0, 0, 2, 0, 0, 0, 0, 0, 1,  1,0,0,0,0,2,2,2,0,0,0,0,2, $
1,0,0,0,0,0,2,0,0,0,0,0,1,  If Of 0, Of Of Of or 0, Of Of 0, Of if 1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, IF  1,0,0,0,0,0,0,0,0,0,0,0,1,
0,1,1,1,1,1,1,Ill, 1,1,1, 0, 10 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 0, 0,
0,0,0,0,0,0,0,0,0,0,1,0,0, 0, Or 0, or 0, 0, 0, 0, 0, 0, 2, 0, 0,  0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0,0,0,0,0,2,2,0,0,0,1,0,0,  is 0, 0, 0, 0, 0,
0, 0, 0, 0, 0,1, 0, 0, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,
2,2,0,0,0,0,0,0,0,0,1,0,0, 2,2,0,0,0, 0,0,0,0,0,1,0,0},  20 BYTE bTR [16 *
21] = [ 0,0,.0'0,0,0,0,0, 0, 0, 0, 1, 1, 1, 1, 1,  or
0,0,0101.0,0,0,0,0,0,1,1,1,1,1,  0' 0, 0, 0, 0, 0' 0, 0, 0, 0, 0,1,1,1,1,1,
1,110-0,0-0'0-0-0r0,0-111,111,1, 25 ill, or 01010, 010,010, 0,1,1,1,ill,
1, 1, 0, 0, 0, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0,  



1,1,0,0,0,2,2,0,0,0,0,0,0,0,0,0,  1,1,0,0,0,2,2,0,0,0,0,0,0,0,0,0, 30
1,1,0,0,0,2,2,0,0,0,0,2,2,2,2,2,  1,1,0,0,0,2,2,0,0,0,0,2,2,2,2,2,  1, 1,
0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 2, 2, 2,  1,1,0,0,0,2,2,0,0,0,0,0,0,0,0,0,
1,1,0,0,0,2,2,0,0,0,0,0,0,0,0,0, 35 1,1,0,0,0,2,2,0,0,0,0,0,0,0,0,0,
1,1,0,0,0,2,2,0,0,0,0,1, 1,1,1,1,  0, 0, 0, 0, 0, 2, 2, 0, 0, 0,
0,1,1,1,1,1, 40 0,0,0,0,0,2,2,0,0,0,0,IF 1,1,1,1,
0,0,0,0,0,2,2,0,0,0,0,1,1,1,1,11, 45 so 55 BYTE bOnus (18 * 20] - [
010,010,010,010,0,010,0,1,113.,1,1,1, 0,0,0,0,0,0,0,0,0,0,0,011,1,1,1,1,1,
01 if -if 0, or or 11 IF Of or OF or 1' if 111, 1, 1,
01113.10,0,01113.10,010,011,111,3.11,1, 0,1,1, 0, 0, 0,1,1, O, Or 0,
04,1,ill, 1,1,  0,1,1,0,0,0,1,Ito, 0,0,0,1,1,1,1,1,1,
0,1,1,0,0/0/111,0,0,0,0,1,1,1,1,1,1,  0, I, 1, 0, 0,0,1,1,0,0,0,0,1,
1,1,1,1,1,  0,1,1,0,01011,1,0,0,0,0,1,1,1,1,1,11  0,1,1, 0, 0, 0,1,1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0,  0,1,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,
0,1,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,  0,1,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,
0, 1, 1, 0, 0, 0,1, lr O, O' 0, 0, 2,.2, 2, 2, 2, 2, PCTIUSOI/06939
SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 82 5
0,1,1,0,0,0,1,1,0,0,0,0,2,2,2,2,0,0,  Or It It 0, 00, 1, OF Or Or 0, 2, 2,
2, 2, 0, 0,  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,2,2,2,2,0,0,  0,0,0,0.0,0,0,0,0,0,0,0,2,2,2,2,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,2,2,2,2,0,0);  BYTE bAmount [15 * 201 - { 2, 2, 2,
2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 3., 1,  10 2,2,2,2,0,0,0,0,0,0,Or 0,0,1,1,
2,2r2r2r0-0,0-Or0,0,O,0,o,1,1,  2,2,2,2,0,0,0,0,0,0,0,0,0, 1,1,
2,2,2,2,0,0,0,0,0,0,0,0,0,1,1,  2,2,2,2,0,0,0,0,0,0,0,0,0,1,1, 15
0,0,0,2,0,0,0,1,0,0,0,0,0,1,1, 20 0, 0, 0, 2, 0, 0, 0,1, 0, 0, Q, Q, 0,1,1,
0, 0, 0, 2, 0, 0, 0,1, 0, 0, 0, 0, 0, 0, 0,  0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,



0,0,0,0,0,0,0,1,0,0,0,0,0,0,0, 0,0,0,Dr. 0, 0, 0,1,0,0,0,2,0,0,0, 0, Or Or
0, 0, Or 0, 1, Or 0, Or 2, 0, Or 0, 1, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 2,
2, 2, 1,1,0,0,0,0,0,1,0,0,0,2,0,0,0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2,
2, 2,  25 1,1,0,0,0,0,0,0,0,0,0,2,2,2,2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 2, 2, 2, -1, 2, 0, 0,0, 0,0,0,0,0,0,2,2,2,2,
1,1,0,0,0,0,0,0,0,0,0,2,2,2,2), 30 BYTE bllyphen (18 f 12] = f 1111 11 0,
or 0, Or 0, 1, 1, 1, 0, 0, 0, 0, 0, 1, 0, ',I, I' or or 0, 0,0,1,1, 1, 0,
0, 0,0,0, 1, 0,  1,1,1,0, 0, 0, Or or 1,1,1,0,0,0,0,0,1.,0,
1r1,1,0,0,2,0,0,1,1,1.,0,0,2,0,0,1,0, 35
1,1,1,0,0,2,0,0,1,1,1,0,0,2,0,0,1,0,  Z, Z, x, d, 0, 2 r 0- O, I, 1, 1, 0,
0, 2- 0, 0, 1, 0,  1,1,1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, or 1, or
1,1,1,0,0,0,0,0,1,1,1,0,0,0,0,0,1,0,  40 0, 0, 0, O, 0, Q, Q, Q, Q, 0, 0,
0, 0, D, 0 f 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2,2,2,0,0,0,0,0,2,2,2,0,0,0,0,0,2,01;  PCT/US01/06939 CharacterType
Characters200 []- 45 {bZero,17,21,0,or101, 'Or0,0,87,0,0, 0, 0,7),
(bone,13,21,0,orr1,0,0,0,87'.0,0, 0, 0,1), {bTwo,8,21,0,or'2'0,Or0,87,0,0,
0, 0,3), 0  {bThree,13,22,.0,0,'3'ororor87,Oro 7) o ,
50{bFour,17,21,0,0,141,0,0,0,87,0,r , r 4), 0, 0, 0,
(bFive,12,21,0,or'5',0,0,0,87,0,or or 0r.3),
(bSix,14,22,0,0,161,0,0,0,87,0,0, 0, 0,6}, {bSeven,.10,21,0,0,'7'
,0,0,0,90,or0, or 0,2), fbEight,16,21,0,0,'B'ororor87,or0, 0 8) 0,
55{bNine,13,20,0,1,90,0,0,87,0,, , 0, 0, 0,5 ).
{bTR,16,21,0,0,0,0,0,87,0,0, 0, 0,2), {bonus,18,20,0,3,or0,Or87,oror or
0,2), SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 



83 PCTIUS01/06939 I1]Amount, 15, 20, 0, 1, 1$1, 0, 0, 0, 87, 0, 0, 0, 0,
21,  {bByphen, 18, 12, 0, 6, '-', 0, 0, 0, 87, 0, 0, 0, 0, 9}, 5 BYTE
binverseZero [24 + 30] - f 10
1,1,0,0,0,0,0,0,o,o,0,0,0,0,0,0,0,0,0,0,0,0,1,i,  1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, Q, o, 0, Q,1,
1,0,0,0,0,0,0,0,Oro,0,0,0,0,0,0,0,0,Q,0,0,0,Orl,
1,Oro,0,0,Q,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,O,1,  1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, O, 0, Q, 0, o, o, o, o, o, o, 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, O,
0, o, O, 0, 0, 0, o, o, o, o, o, o, o, 0,1,  1, 0, 0, 0, 0, 0, 0, 0,
0,1,1,1,1,1,1, 0, 0, o, 0, 0, 0, 0, 0,1, 15 1,0,0,0,0,0,0,0,1, 1,
1,1,1,1,1,1,Q,o,O,O,o,Q,o,1,  11 0,0,0,0,01 0,1111 111111111,1, It 1, of of
0, 0, 0, 0, 2,  1,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,011,
1,0,0,0,0,0,0,1,1,1,1.,1,1,1,1r1,1,0,0,o,0,Oro11, 11 O, or o, o, 0, O, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, Q, 1,  20 1, 0, 0, 0, 0, 0, 0, 1,
1, 1, 1,1,1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 1,
110t01010101ol1111111111111111, It 0, 0, 0, 0, 0, Q, I,  1,0,0,0,0,0,0,1,
I, 1 1, 1, 1,1x1,1,1,0,0,0,0,0,0,2,  1,0,0,0,0,0,0,1,1,1,
1r1,1,1,1r1,1,0,0,a,a,0,0,1, 25
1,0,0,0,0,0,0,2,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,Or1,1,1,1,l,1,1,1,O,Q,o,0,0,0,0,1r  1, 0, 0, 0, 0, 0, a, 0,
0,1,1,1,1,1,1, Q, 0, 0, 0, Q, 0, 0, 0,1,  1,0, 0, 0, 0, 0, 0, 0, 0, 0/0, o,
O, o, Q, 0, 0, o; 0, 0, o, 0, 0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 30
1,Q,0,0,0,0,0,0,0,O,0,O,Q,0,0,0,Q,0,0,0,0,0,Q,l, 1, 0, 0, 0, 0, 0, o, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,
1,0,0,0,0,Q,0,O,0,0,0,0,Q,0,0,0,0,0,0,0,0,0,0,1,  1, 1, 1, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 35 1,1,1,1,1,1,1,1,1, 1, 1,
1, 1, 1, 1, 1, 1,1,1,1,1,1,1,1} BYTE binverse0ne [17 * 291 { 40
1,0ra,0,0,0,0,0,0,0,0,1,1,1,1,1,1,  1,0,0,0,0,0,0,0,0,0,0,1,1,1, 1,12,  45
1,a,o,o,o,o,0,0,0,0,0,1,1,1,1,1,11 1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
1,111,0,0,010,01010,0,1,1,1,1,1,1,  50 1,1,1, 0x0,0,0,0,0,0,010,0,1,1,1,1,
1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1, 11 010,0101 0,010,0,0,0,0,0,0,0,1,1, 1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, of 1,  55 1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0, 0, 1, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, SUBSTITUTE SHEET (RULE 26) 28 August
2004 WO 01/67377 84 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.1,  1, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  1,0,0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0,1,  1, O, 0, 0, 010, 0, 0, O, O, 0, 0, p, 0, 0, 0,11 



5 1, o, 0, o, 0, 0, o, o, 0, o, o, 0, 0, 0, 0, 0, 1,  100, 0, 0, o, o, 0,
0- o, 0, 0, 0, 0, 0, 0, 0,1,  1, 0, 0, 0- 0, 0, 0,.0, 0, 0, 0- 0, 0, 0, 0,
0,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0,1, 10 1,1,1,1,1,1,1,1,1,1,1,1,1,111,1,1):  BYTE binverseTwo
[17 * 291.= 1  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 15
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O,
p, 0, 0, 1, ].,0,0,0,0,0,0,0,o,o,o,0,0,0,0,0,1, 11 0, 0, a, 0, 0, a, 0 / 0,
0, 0, 0, 0, 0, 0, 0, 1,  1, 0, 0, 0, 0, 0, 0,0,O,O,p,0,0,p, 0,0,1, 20
1,1,1,1,1,1,1,1,O,O,O,0,o,0,o,0,1,  1,1,14,1,1,1,1, 0, 0, 0, 0, 0, of 0, 0,
1,  1,1,1r1r1r1,1r1,0,O-a,O,a,O,a,p,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,1,
25 1,0,0,0, 0,0,O,O,O,o,0,O,0,0,o,0,1,  I,O,O,0,O,a,0,O,0,0,0,0,o,o,o,0,1,
1,0,0, 0, 0, O, Or 0, 0, 0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 011, 30 1,0,0,o,o,o,o,o,o,o,o,o,o,a, o,0,1, 1, 0, 0, 0, 0, 0,
0, 0,1, 1,1,1,1,1,1,1,1,  35 0,0,Of 0,OF 0,Of 0,Oil 0,0,1, 1, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  110, 0, 0, 0,01p,0,0,0,0'.0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,Q,i, 40
1, 0, 010, 0, 0, 0, O, 0, 0, O, 0, o, 0, 0, 0,1,
1,1,1,1,1,1,1,1r1,1,1,1,1-1,1,1,1); BYTE bInverseThree [19 * 29] { 45
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,  1, O, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0,1,1,1,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,
1,0,0,0,0,0,0,0,a,0,0,a,010,0,1,1,1,1,
110,010,010,010,010101010,01011,1,1,1, 50 1,0,0,0, Q,Q,O,Q,O,O,
0,0,0,0,0,1,1,1,1,  1,1-1,1,1,1,1,0,0,0,0,O,0,o,0,1,1,1,1,  55
.1,0,0,O,Q,o,0,O,0,0,O,0,0,O,0,.o,Q,i,1, 1,0,0,0,0,0,0,0,0,0, 0, 0, 0, 0,
0, 0, 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, O, 0, 0, 0, 0, 0, 0, Q, 0, 0,1,
PCTIUS01/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 85
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,,1, 1, 0, 0, 0, Of 0, 0, or 0, of 0, 0,
of Of of 0, 0, 0, If  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1,11 11 I'll
1121 11 01 Of Of Of 0, Of Of 01 Of 01 11 5 1,1,1, ill, 111, 11 if 010,
01010, 010, 0, 0,1,  1,1,1,1,1, 1,1,1,1,0,0,0,0,0,0,0,0,0,1,  1,1,I'll
1,1,1,1,0,0,0,0,0,0,0,0,0,0,1,  1,0,0,0,0,0,0,0,0,.0,0,0,0,0,0,0,0,0,1,  



1,0,0,0,0,0,0,0,0,010,0,0,0,0,0,0,0,1, 10 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0,,0, Q, O, 0, 0, 2,  1,0,010,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  110, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 010, 0, 0,1,
21010,0i0101010,Or0,O,O,0,0,0,D,0,011,  1,O,0,0,0,0,0,0,0, 0, 0, 0, 0, 0,
0, 0, 0, 0,1, 15 1,1,2,1,111,1.1.1,1.2,1.1,1,1,1,1,1,131 BYTE binverseFour
[22 * 30] - { 20 110, Of Of. 0, Of Of 0, 0, 0,1,1,1,1,1,1,1,1,1,1, 1, 1,
11 Of 0, Of 0,0,10,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,  Z, 0, 0.Or 0, 0, 0, 0,
0, 0, 1, I, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,  11 0, 0, 0, Of or 0, Of 0, 0, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,  25 1,0,0,0,0,0,0,0,0,0,1^1,1, 1, 1, 1, I,
I, 1, l,i,1,  1,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,
110,0,0,0,0,0,0,0,0,1,1,1,1,1,2,1,1,1,1,1,1,  Zr 0, 0, 0. 0, 0, 0, 0, 0,
0,1,1,1,1, I, I, 1, 1, 1, 1, 1, 1, 30 110,0,010,0,010,0,0,111111 1111
1,1,1,1,1,1,1,  21 Of Of 0' Of Of Of 0, 0, 0,1,1,1,1,1,11111111111111
1,0,0,0,0,0,0,0,0,0,111,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0;0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1, 35 1, 0, o, o, o, o, o, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,
1,0,0,0,010,0,0,010,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,11
1,0,0,0,0,0,.0,0,0,0,0,0,01010,O,o,0,010,0,1,
1,0,0,0,0,0,0,0,0,010,0,010,0,0,0,0,0,0,0,1, 40
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,010,0,0,0,0,0,0,0,0,0,0,0,0,1,
111,1,1,1,1,1,1,1,1,1,1,0,01010,0,0,0,0,0,3., 111111 1111
1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,  45 1,1,1,1,1,1,1,1,1,1,1,1, 0, 0, 0, 0, 0,
0, 0, 0, 0, 1, 1,1,1,1,1,1,1, 1, 1, 1, 1, 1, 0, 0, 0,Or0,O,0,0,0,1,
111,1,111,11111, 1, 1, 1,1,1,1,1,111,1,1,1,1r1},  BYTE binverserive [19 *
313 - { 50 1, 0, 0, Of Of 0, Of 0, 0, or 0, 0, 0, 0, 0, 0, 0, 0, 1,  if of
Of Of Of Of O, Or 0, Of 0, Or of 0, Of Of Of Of if 1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  55
1,0,0,0,0,010,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,010,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, PCT/USOI/06939 SUBSTITUTE SHEET
(RULE 26) 28 August 2004 WO 01/67377 86
I,0,0,0,0,0,0,o,O,o,O,O,O,O,o,0,0,0,1,
1,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,  1, OF Of Of o, OF Of 0, it IF if 1,
1,1,1,2,1,1,1,  1,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1.,1,1,1, 5
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,011,
1,0,0,0,O,o,o,o,o,o,o,0,0,0,0,0,0,0,1,  



1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 04 0, 0, 0, 0, 0, 0,
0,1, ] 0 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, IF  1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,0, 0, 0,1,
1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,  11 1,1,1,1,1,1,1,1.,1110, 0, Of OF.
0, 0, 0, 1,  ill, 1,I'll 1,1,1,1,I'll 01010, 0, 01010, 11 15
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,.0,0,1,  1,0,0,0,0,0,0,0, OF 0, 0, 0,0,0,
O,0,Q,o,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1-,  1, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0.'0, 0, 0, 0, Of Of OF 1, 1,0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0,1,  20 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  11.01 0, 0, OF OF
Of Of of Of OF Of 0, 0, OF 0, 0, 0, 1,  11 OF OF 0,-O1 OF o, Of Of of o, of
0, Of of o, 0, 0, 1,  25 BYTE binverseSix [22 * 301 - {
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1, 30 1,0,0,0,0.0,0, of of o,Of
of of of OF of i,if 1,141,3.,  11 OF OF o, o, 010 1 OF 01 o f o, OF OF Of
of 0,1,1,1,1,1,1,  1,Of 0,of Of Of 0,0,0,0,0,0,0,0,0,0,1,11,1,1,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,  1,0,0,0,0,0,
0,0,1,1,0,0,0,0,0,0,1,1,1,1,1,1, 35 1, 0, 0, 0, 0, 0, 0, 0,1,1, 0, 0, 0, 0,
0, 0,1,1,1,11,1,  1,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,11,1,1,1,1,  1,
0,0,0,0,0,0,0,1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1.0.0,0,0,0,/0,/0,1,1,111,1,1,1,1,1,1,1,.1,1,1,  11 CIO, Of 010, 010, 111,
ill, 11111111 1,1,1, 1,111 40 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 1,  11 0,0,040,0,0,0,0,0,01 0,0,0,0,0,0,0,0,0,0,11
1,o,0,0,0,0,OfO,O,o,O,O,O,o,O,0,O,O,0,0,OF11
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  140,01 O,01 0,0,0,0,0,0,0,O,0
1 O,O,O,O,O,O,O,11 45 1, of of 0, of of O, of of of of OF of of 0, 0, 0, 0,
0, 0, 0, 1,  1,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0,
OF 0, 0, 0, 0,1,1,1, 0, 0, 0, 0, 0, 0, 0, 0, 1,
1,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,1,  11 Of or o, of
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 50 1,Of of OF OF of OF OF O,Of O,OF Of
Of OF 0,0,0;0,0,0,1,  1,0,0,0,0,0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, o,
O, 1,  I10,O,0,0,0,o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1,0,0,0,0,0,0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0,0,0,1,  I, 0, 0, 0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 55
1,1,1,1,1,1,1,1,1,1,11111111,1,141,141,1,1); BYTE binverseSeven [19 * 31) -
{ PCTIUSOI/06939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 87
1, OR OF OF OF OF OR OR 0, 0, 0, 0, of O, of 0, 0, 0, 1,  



1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  1,0,0,0, 0,0,0,
0,0,0,0,0,0,0,0,0,0,0,1, 5 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, OF 0, 0, 1,
1,0,0,0, OF 0, OF 0, 0, 0, 0, OR 0, 0, 0,O,O,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,{x,0,0,0,1,  1, OF OF OF OF OF OF OF OR 1, OR
OF OF o, OR 0, 0, o, 1, 10 11 0,0,0, 010, OF 0, 0, 110, 0, of OF 0, OF or
OF IF 1,01Of Oil Of OF OF OF 0,it of OF Of Of Of 0,0,0,1,
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,
1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,1, 15 1,1,1,1,1,Ill, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, OF 1, IF 11 111111 1111 OF 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1,
1,1,1,1, 1, 1, IF OF OF or of of of 0,0,0,1,1,1,  1,1,1,1,1,1,1, 0, 0, 0,
0, 0, 0, 0, 0, 11111111111111 or OF OR OF OF OF OR 1,1,1, 1,1,  20 10 11111
11113111 0, 0101010,011111.If1,1,1, 1,1,1, 1,1,1, 0, OF OR OF OF OF 1,111,
1, 1, 1,  1+1,1,1, 1, 1, 1, 0, 0, 0, 0, 0, a'.1, 1,:L, IF IF 1,
11111,111,11110, 0, 0, 0, 0, 0,1,1,1,1,1,1,  1, 1, 1,1,1, 1, I, 0, 0, 0, 0,
0, 0, 1, 1, 1, 1, 1, 1, 25 IF 1,1,IF 1,1,IF 0, 0, 0, 0, 0, 0,1,1,1, 1, 2,
1,  I'll 11I'll 11110,0,0101010,11Ill, 1/1,1,  I'll 11111111 110, 01 0, 01
010, 1, 1,11 11 1,1, 11 110, 0, 0, 0, 0, 0, 1,1,1, it I, IF 1,I'll
1,1,l,1,0,01010,010,11111,1,1,1,  30 ill, 1,1,1, 1, 1, o, 0, OF OF Or 0,
I., 1,1,],,1,1, I11-1,111.,1-Ir3-lrlrlrlrlr1,1,1,1,1,11; BYTE binverseEsght
123 * 31] Z  1,1,1, ill, 1,1,1, 35 1,1,1,1,0,0,0,0, 0, OF 0, 0, 0, 0, 0, 0,
0, 0, OF 1,1,1,1,  1,I11101010+0,0,010,010,010,0,0,0,0,0,0,1,1,1,  3 ,111,
OF 0, OR 0, OR OR OF 0, OF OF OF OR 0, 0, 0, OF O,1,1, I,
1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,  1,1,0,0,0,0,0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 40 1,:L, 1, 0, 0, 0, 0, 0, 0, 0, 0, OF 0, 0, 0, 0, 0, 0,
0, 0,1,1,1,  1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1, I'll 11010, OF
OF 0, 0, 0, 0,1,1, 0, 0, 0, 0, 0, 0, 0,1,1,1,  1,I'll
0,0,0,0.10,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1,
1,1,110,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1, 45
1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1,  111,1,010101OF 010,01 01 01
01 01 0,0,0,0,0,0,1,1,1,  1,110,0,0,01010, or 0, OR 0, 0, of 0, 0, 0, 0, 0,
0, 0, 1, 1,  1, OR OF Of OF 0, OR 0, 0, 0, 0, 0, OF 0, 0, 0, 0, 0, 0, 0, OF
0, 1,  1,0,0,0,0,0,0,0, 0, 0, 0, 0, 0, 0, 0, 0, OF 0,0,0,x,0,1, 50
I,orO,0,o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,o,O,01I,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
11010,01010101010,0,0,1111010,4,0,01 OF OF 010, I,
1,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1, 11010, 55 1, 0, OF 0, 0, OF
o,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,  1,0,0,0,0,0,0,0, 0, OR 0, IF 1, OF 0,
0, 0, 0, 0, 0, 0, 0, IF  1,0,0,0,0,0,0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Q, 0, 0, 1, PCT/US01/06939 



SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 88 1, 0r OF 0, Dior
0,0,Oro ,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, Q,O,0,o,Q,0,0,1,  1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,7"  1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 5 1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  1, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  1r
1r1,1,1r1,1,1,1r1,1,1,1,1,1r1,1,1,1rlrl-1r1};  BYTE bIn:verseNine [21 * 30]
10 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0'0'0'0'0'1'  if or or or or 0, or or
0, or 0, of 0, O, O, 0, 0, 0, 0, 0,1,  If 0, of or O, or Of O, or O, Of or
of 0, Or Of or or or of 1, 15 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1,  1, 0, 0, 0, 0,
0, Oil, 1,1, .1,1,1,1, 0, 0, 0, 0, 0, 0, 1,  20 1..0, 0, 0, 0, 0, 0,
0,1,1,1,1,1, 0, 0, 0, 0, 0, 0, 0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,Or0,0,1, 25 1,0,0, 0,0,0, Q, 0, 0, 0, 0,
0, Q, 0, 0, 0, 0, 0, 0, 0, 1, 11 01 or 0, or or or or of 0, 0, or of or of
Or 0, or Or or 11  Z,0,0,0,0,0,0,0,0,0,0,0,O,0,0,o,O,0,o,0,1,
.1,1,1,1,1,1,1,1,1,1, 3., 1, 0, O, 0, 0, 0, 0, O, 0,1- 30 If
1,1,1.,1,1,1,1,1,1,1,1, 0, or 0, 0, 0, 0, 0, 0, 1, 1,1,1,3., i,
i,1,1,1,1,1,1, 0, 0, 0, 0, 0, 0, 0, 0,1, 11 if if 11 1,1,1,1,1,1, Z, 1,
Goo, 0, O, 0, or or or 11 1,1,1,1,1,1, 0, 0, 0, 0, 0, 0, 0, 0, 1,  35
1,1,1,1,1,1,1,1,1, of 0, 0, 0, of. or or or 1, 40 111111111, 10 if 1, It Or
0, 0, 0, 0, 0, 0, 0, 1,  11 1,1, 11 if 1, 1, 1, 1, or or or or or or or or
it BYTE blnverseTR [24 * 30] = { 45
1,1.1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,  11 0,01 0, or Or or 0, 0,
1, 1, 0, 0, Of 0, 0, 0, 0, 0,0,0,0,0,1, if Of Of 00 Of or Of 0, 0, It 1, of
of of Oro, 0,00 0, Door or or 1,  so 1, or of or o, or of o, 0,1,1, 0, 0,
or 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 11 or Or or or or Or Or 0, 1, 1, 0, 0, 0,
0, 0, 0, 0,0, 0, 0, 0, 0, 1,
1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,
110101000r0,p,o,o,1,1,0,0,0,0;0,0,0,0,0,0,0,0,1,  it 0, 0, 01 or or or 0,
0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 55
1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,o,o,oforofo,0,0,1,1,Z,1,1,1,1,1,2,1,1,3,1,1,1,  1, Of Of Of Of OF Of
0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, PCT/US01/06939 SUBSTITUTE SHEET (RULE
26) 28 August 2004 



WO 01/67377 89. 1,0,0,0,0,0,0,0,0, 1, 1, 1, 1, 1,  I10,0,0r0,0,010,0, 1, 1,
OF or 0,  11010, or 010, 0, 0, 0, I, 1, Or 0, 0,  110 1 0, 0 r Or 0- 01 0,
0,1111 0, 01 0, 5 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0, 0, 0,  1, 0, 0, 0, 0,
0, 0, 0, 0,1,1, 0, 0, 0, 1,1, 1, 1,1,1, 1, 1, I, 1, 0,0, 0, 0,0,0, 0, 0, 0,
1, 0,0, 0r 0,0,0'0' 0, 0,1, 0,0, 0, 0,0,0, 0, 0, 0, 1, 0,0, 0, 0,0,0, 0, 0,
0, 1, 0,0, 0, 0,0,0, 0, 0, 0,1,
1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0,
0,1,1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 3.,
1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1, 10 111, 1, IF 1, 1, 1,
1,I,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1, 15 1,1,1,1,1,1,1,1,1,1,1,
0, 0, 0, 0, 0, 0, 0, 0, 0, OF 0, 0, 1,
1,1.111,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 3 ,1,1 } ; BYTE binverseOnus [23
* 241 - {  1,111,1,111,1,1, 11 It 1, Is 0, 0, 0, or of of Or 01 or or 11
11 1111111111111,1,1,1,1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 20 1, or 010 1
0, 0, 010 1 0, 0, 0, 0, 010 1 0, of 0, 0, 0, 0, 0, 0, 1,  11.0, 0, 0 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,
1,0,o,0,O,O,or0,0,0,0,0,0,0,0,o,0,0,o,01o,0, if
11orofororO,OrO,OforOroror010-Or0,0rora,oror1'.  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,1, 25
1,0,0,0ror0,0,0,0,0,0,0,Or0,0ro,0,orororororI,  1, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  IF 0,0101010,01Of of of of 0,0,01of
010,OF Of 0,010,it  If oror0,0r0,O,0/O, oro,Qr0,Or0,O,01orororO,o,1, 30 1,
of OF or of 0, OF OF 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  1, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, Or 0, 0, 0,.0, 0, 0, 1,
110,0,0,0,0,0,0, of 0, or 0, 1,1,1,1,1,1,1,1,1,1,1,
I,OrOrofor01orOFofororOF1111111,1,1,1,x1.1,1,1,
1r0,0,0,0,0,0,0,0,0,or0,1,1,1,1,1,1,1,1,1,1,1, 35 1, of 0, or or or of or
of or or or IF 1,1,1,1,1,1,1,1,1,1,
11010,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1, Ito,
0,0,0,0,0,O,Or0,0,0,1,1,1r1,1,1,1,1,111,1,
1,Oro,OforO,OfOf010,0,0,1,1,1,1,111,1,1,11111,
11orO,Oroforor0,0,0,of0,It101,1,1,11  40
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,11 BYTE binverseAmount [23 28]
I,1x11111111111, if 1, 111, If 1, 1, 1, 1, 1, 11 I, 1, 1, 45 1,1,1,
1,1,1,1, I, 1, 1, 1r 1r 1, 1, 1, Q, 0, 0, O, O, Q, 0, 1,
1,1,0,0,0,0,0,0,0,1, 111111111111111,1, 1, 1, 1, 1, 1, 1, 0,0,010,0,0,0,1'
1,11 IF 1- 1, 1, IF It 1,1,1, 1,1,1, It 0, 0, 0, 0, 0, 0, 0, 1,
111,IF11111,3.,1, 1, 10111, 10 1, 1, OF or 0, 0, 0, 0,0,1, 50
111,1,1,111-1,1,1, 0, OF Or O,0,O,0,or0,01010,0,1,  



1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,1,1,1,Ir1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,  1, 1, 1, 1, 1, 1, 1, 1, 1,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,  1,1,1, 1,1,1, 1,1,1, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 1, S5
1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1111 or or
oro,O,o,ororofo,Qro,0111  11010, 01010, CIO, a, or 0101-DIO, or 010, of
010, or 011, P CT/USO1106939 SUBSTITUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 90 5 10 1,0,0101 Q, o, 0, Of 0, 0, 0, 0, 0, 0, I, 1, 1, 2,1,1, 1,
I' 1, 110,01 0r 0, 01010' 0, 0, 0, 0, 0, 0,1,1, 2,1,1,1,1,1,1, 110,011 0,
D, 01 01 01010101 0,0101 3.1 11111111111111 11
i-fl-0,0,0,0,0,0,O,O,fl-OrO,O,I,1,1,1-i,1.1,1,1,  11 0, 010101 0, 0, 01 0,
00 0- of 0101 11 1, l,1- 1, 1, 1, I-1,  1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0,1,1,1,1,1,1,10 1,1,  lrfl,0,0,0,0,0,0,n,1r1,1,I,1,1,1r1,1,1.1,1,1,1,
1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 3    0 - +   1. 1.1.
1.1. 1. 1 lr l 1.1.1,1,.1, 11 0, 0, 01 01 0, 01 0, 0, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 15 BYTE binverseHyphen (25 * 163 - {
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,010,0,0,0,1,  1, 0, 0, 0, 0, 0, 0, 0,
0,1, 0, 0, 0, 0, 0, 0, 0,1, 0, 0, 0, 0, 0, 0, 1, 20
3,0,0,0,0,0,0,0,0,1,0,0,010,0,0,0,1,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0.,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1,  1, 0, 0, 0, 0, 0, 0,
0, 0,1, 0, 0, 0, 0, 0, 0, 0,1, 0, 0, 0, 0, 0, 0, 1,  1, 0, 0, 0, 0, 0, 0,
0, 0,1, 0, 0, 0, 0, 0, 0, 0,1, 0, 0, 0, 0, 0, 0,1, 25 1,0,0,0,0,0,0,0,0,1,
010, n, 0, 0, 0, 0, 1, 0, p, Q, p, Q, Q, 1,  1, 0, 0, 0, 0, 0, 0, 0, 0,1,
0, 0, 0, 0, 0, 0, 0,1, p, 0, Q, 0, 0, 0,1,,
1,0,0,0,0r0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,o,o,D,1,
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,D,3,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1, 30
1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1, CharacterType Shadows200
(1 =  PCT/USO1106939 { 35{binverseZero,24,-30,0,0,101,0,0, 0, 300, 0,0,0,
20,7), {binverseone,17, 29,0,0,'1',0,0, 0, 100, 0,0,0, 13,1),
(binverseTwo,17, 29,0,0,'2',0,0, 0, 100, 0,0,0, 4012,3), (binverseThree,19,
29,0,0,'3',0,0, 0, 100, 0,0,0, 14,7}, {binverseFour,22, 30,0,0,'4',0,0, 0,
100, 0,0,0, 17,4}, 45{bInverseFive,19, 31,0,0,'5',0,0, 0, 100, 0,0,0,
14,3), 



{binverseSix,22, 30, .0,0,'6',0,0, 0, 100, 0,0,0, 17,6), 4binverseSeven,19,
31,0,0,'7',0,0, 0, 100, 0,0,0, 5014,2), {bInverseEight,23, -31,0,0,'B',0,0,
0, 100, 0,0,0, 18,$}, {binverseNine,21, 30,0,0,'9',0,0, 0, 100, 0,0,0,
17,5}, 55{binverseTR,24, 30,0,0,'<',0,0, 0, 100, 0,0,0, 17,21, SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 91 18, 2),  5 21, 9),
PCTIUS01/06939 {binverseOnus, 23, 24, 0, 0, '#', 0, 0, 0, 100, 0, 0, 0,
{binverseAmount, 24, 28, or O, '5', OF OF OF 100, 0, 0, 0,
{binverseHyphen, 25, 16, 0, 0, '-', 0, 0, 0, 100, 0, 0, 0,  1; 17, 2), 10
BYTE binverseZero240 [27 * 321 1,1,1,1,1,
1,1-~.,i,1,1,1,1,1,1,1,I,1,1.1,1-1, 1,1,1,1,1,  1,1,1, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, OF OF 0, 0, 0, 0, 0, 0, 0, i, i,1,
1,1,0,0,0,0,0,.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1 ,  15
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,1,1,1,],1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,  1, 0, 0, 0, 0, 0,
0,1,1,1,1,1,1,1,1,1,1,1,1;1, 0, 0, 0, 0, 0, 0, 1, 20 1,0,0,0,0,0,0,1,
1,1,1,1,1,1,1,1,1, 1, it if, Of OF OF OF OF OF 1,.  1, 4, 0, 0, 0, 0, 0, 1,
1, 1, 1, 1r 1,1,1,1,1,1,1,1, 0, Q, 0, 0, 0, 0, 1,  1, O, O, O, 0, 0,
0,1,1,1,1,1, ],1,1,1.1, j,1, j, 0, Q r Q, 0, 0t 0,1-  1,0,0,0,0,
0,0,1,1,1,1,1,1,1,1,1.,1,1,1,1,0,0,0,0,0,0-1,  1, 0, 0.0, 0, 0, 0,1 ^
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0,0,0,0,0,0,1,1,1,1,1, 1, 1, 1, 1, 1, 1r 1, 1, 0, 0, 0, 0, 0, 0, 1,
1,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,1, 30 IF 0, 0, 0, OF OF
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0, 0, 1, 20 1, 0, 0, 0, 0, 0r 0, 0, 0, 0, o1 010, o 1010'0' 0, 0,1,
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SHEET (RULE 26) 28 August 2004 100 CLAIMS:  1. A financial item analysis
method, comprising digitally applying character recognition processing to
an invalidated MICR line in a digital image of a financial  item. 5 2. A
financial item analysis method as defined in claim 1, further  comprising
processing a check as the financial item through a check sorter, including
sensing the check for a MICR line and characters therein, determining the
check has an  invalidated MICR line, and creating a digital image of the
check, and thereafter  performing the digitally applying character
recognition processing to the invalidated  10 MICR line in the digital
image of the check. 3. A financial item analysis method as defined in claim
2, further  comprising changing digitally stored MICR line data for the
check in response to  digitally applying character recognition processing
to the invalidated MICR line in the  digital image of the check. 15 4. A
financial item analysis method as defined in claim 1, further  comprising
changing digitally stored MICR line data for the financial item in response
to digitally applying character recognition processing to the invalidated
MICR line in  the digital image of the financial item. 5. A financial item
analysis method as defined in claim 1, wherein digitally  20 applying
character recognition processing to an invalidated MICR line in a digital
image of a financial image includes: digitally processing the digital image
of the financial item to search for a  digital image of the invalidated
MICR line of the financial item;  and 25 digitally changing an orientation
of the digital image of the financial item  in response to at least one
failure of the digitally processing of the  digital image of the financial
item to find a digital image of the  MICR line. 6. A financial item
analysis method as defined in claim 5, further  30 comprising changing
digitally stored MICR line data for the financial item in response  to
digitally applying character recognition processing to the invalidated MICR
line in  the digital image of the financial item. 28 August 2004 101  7. A
financial item analysis method as defined in claim 5, wherein digitally
processing the digital image of the financial item to search for a digital
image of the  invalidated MICR line of the financial item includes: 5 10
using a first MICR font template to identify MICR characters across the
length of a selected area of the digital image of the financial item;
detecting a position for a MICR character not identified by the first MICR
font template relative to at least one MICR character identified by  the
first MICR font template; and in response to detecting a position for a
MICR character not identified by  the first MICR font template, using a
second MICR font template  to identify the MICR character in the detected
position. 8. A financial item analysis method as defined in claim 7,
further comprising changing digitally stored MICR line data for the
financial item in response  to digitally applying character recognition
processing to the invalidated MICR line in  



15 the digital image of the financial item. 9. A financial item analysis
method as defined in claim 1, wherein digitally  applying character
recognition processing to an invalidated MICR line in a digital image  of a
financial image includes: using a first MICR font template to identify MICR
characters across the  20 length of a selected area of the digital image of
the financial item;  detecting a position for a MICR character not
identified by the first MICR font template relative to at least one MICR
character identified by  the first MICR font template; and in response to
detecting a position for a MICR character not identified by  25 the first
MICR font template, using a second MICR font template  to identify the MICR
character in the detected position. 10. A financial item analysis method as
defined in claim 9, further  comprising changing digitally stored MICR line
data for the financial item in response  to digitally applying character
recognition processing to the invalidated MICR line in  30 the digital
image of the financial item. 11. A check analysis method, comprising: 28
August 2004 102 5 10 using a first MICR font template to identify MICR
characters across the  length of a selected area of the digital image of
the check; detecting a position for a MICR character not identified by the
first  MICR font template relative to at least one MICR character
identified by the first MICR font template; and in response to detecting a
position for a MICR character not identified  by the first MICR font
template, using another MICR font  template to identify the MICR character
in the detected position,  wherein such other MICR font template includes
an inverse  skeleton template. 12. A check analysis method as defined in
claim 11, further comprising  changing stored MICR line data for the check
in response to identifying sufficient valid  MICR characters to comply with
predetermined rules defining a valid MICR line for a  check. 15 13. A
computer-implemented method of analyzing a MICR line in a digital  image,
comprising: 20 25 scanning the MICR line in the digital image to identify
MICR characters  therein, wherein scanning the MICR line includes using a
first  MICR font template to identify MICR characters in the MICR  line; in
response to identified characters, determining positions along the  MICR
line in the digital image where other MICR characters  should be; and
analyzing each determined position of the MICR line in the digital  image
to try to identify the respective MICR character at that  position, wherein
analyzing each determined position includes 28 August 2004 103 using a
second MICR font template to try to identify additional  MICR characters in
the MICR line, and wherein analyzing each  determined position further
includes using a third MICR font  



template to try to identify MICR characters in response to failing 5 to
identify a MICR character at a respective position using the  second MICR
font template, the third MICR font template  including templates for
identifying broken MICR characters  having a part of the character missing
and not identified by either  the first or second MICR font template. 10
14. A computer-implemented method of analyzing a MICR line in a digital
image as defined in claim 13, further comprising digitally removing
horizontal and  vertical lines detected in the MICR line and not part of a
possible MICR character. 15. A computer-implemented method for digitally
recognizing a plurality of  characters across an area of a digital image
containing character indicia at  15 predetermined positions in the area and
also containing non-character indicia in the  area, comprising: detecting
indicia in the digital image and using a first template on the  detected
indicia to distinguish at least some character indicia from  non-character
indicia  across the area; 20 in response to the predetermined positions of
the character indicia and the  character indicia distinguished using the
first template, determining  positions in the area at which other character
indicia should be  located but are not distinguished using the first
template; and 28 August 2004 104 using another template on indicia detected
at the determined positions to  try to identify character indicia thereat,
wherein such other  template represents an inverse of the first template.
16. A computer-implemented method as defined in claim 15, further  5
comprising digitally distinguishing non-character indicia representing
horizontal and  vertical lines detected in the area of the digital image.
10 15 17. A check processing method, comprising:  transporting a check
through a check sorter; generating electrical signals in response to
sensing a MICR line on a check  in the check sorter; generating a digital
image of the check in the check sorter; determining in a programmed
computer whether the electrical signals  represent a valid or an invalid
MICR line; and in response to determining that the electrical signals
represent an invalid  MICR line, digitally processing the digital image of
the check to  identify MICR characters therein. 18. A check processing
method as defined in claim 17, further comprising determining in the
programmed computer whether identified MICR characters  constitute a valid
MICR line, and if so, digitally changing stored MICR line data for the  20
check. 19. A check processing method as defined in claim 17, wherein
digitally  processing the digital image of the check includes digitally
changing an orientation of the  digital image of the check in response to
at least one failure of the digitally processing of  the digital image of
the check to find a digital image of the invalid MICR line. 25 20. A check
processing method as defined in claim 19, further comprising  determining
in the programmed computer whether identified MICR characters  constitute a
valid MICR line, and if so, digitally changing stored MICR line data for
the  check. 21. A check processing method as defined in claim 19, wherein
digitally  30 processing the digital image of the check further includes: 



using a first MICR font template to try to identify MICR characters across
the length of a selected area of the digital image of the check; 28 August
2004 5 105  detecting a position for a MICR character not identified by the
first MICR font template relative to at least one MICR character identified
by  the first MICR font template; and in response to detecting a position
for a MICR character not identified by  the first MICR font template, using
a second MICR font template  to try to identify the MICR character in the
detected position. 22. A check processing method as defined in claim 21,
further comprising determining in the programmed computer whether
identified MICR characters  constitute a valid MICR line, and if so,
digitally changing stored MICR line data for the  10 check. 23. A check
processing method as defined in claim 17, wherein digitally  processing the
digital image of the check includes: 15 20 using a first MICR font template
to try to identify MICR characters across  the length of a selected area of
the digital image of the check; detecting a position for a MICR character
not identified by the first MICR  font template relative to at least one
MICR character identified by  the first MICR font template; and in response
to detecting a position for a MICR character not identified by  the first
MICR font template, using a second MICR font template  to try to identify
the MICR character in the detected position. 24. A check processing method
as defined in claim 23, further comprising determining in the programmed
computer whether identified MICR characters  constitute a valid MICR line,
and if so, digitally changing stored MICR line data for the  check. 25 25.
A check sorting system, comprising: a check sorter including a MICR reader
and a digital imager for checks  transported by the check sorter; a
controller connected to the check sorter, the controller including a MICR
interpreter responsive to the MICR reader; 30 a database connected to the
check sorter to provide a repository for digital  images of checks provided
from the digital imager; and a digital image analyzer connected to the
controller and to the database to  analyze by digital processing a check
digital image from the 28 August 2004 106  database for a check indicated
by the MICR interpreter of the  controller to have an invalid MICR line.
26. A check sorting system as defined in claim 25, wherein the digital
image  analyzer includes means for applying character recognition
processing to an invalidated  5 MICR line in the check digital image. 27. A
check sorting system as defined in claim 25, wherein the digital image
analyzer includes: a detector to detect a digital image of a MICR line in
the check digital  image; and 10 an image orienter, responsive to the
detector, to change an orientation of  the check digital image. 28. A check
sorting system as defined in claim 27, wherein the detector 



includes: 15 20 25 a first MICR font template to identify MICR characters;
a missing MICR character position detector responsive to the first MICR
font template to detect a position of a missing MICR character  relative to
at least one MICR character identified by the first MICR  font template;
and a second MICR font template for use in response to the missing MICR
character position detector to identify a MICR character in a  position
detected by the missing MICR character position detector. 29. A check
sorting system as defined in claim 25, wherein the digital image  analyzer
includes: a first MICR font template to identify MICR characters; a missing
MICR character position detector responsive to the first MICR  font
template to detect a position of a missing MICR character 28 August 2004
107 5 relative to at least one MICR character identified by the first MICR
font template; and a second MICR font template for use in response to the
missing MICR  character position detector to identify a MICR character in a
position detected by the missing MICR character position detector. 30. A
financial item analyzer tool, comprising: means for applying character
recognition processing to an invalidated  MICR line in a digital image of a
financial item; and 10 memory means for containing in digitally encoded
form the means for  applying such that the means for applying is accessible
by a digital  compiiter. 31. A financial item analyzer tool as defined in
claim 30, wherein the  financial item is a check passed through a check
sorter. 15 32. A financial item analyzer tool as defined in claim 30,
wherein the means  for applying includes: a detector to detect a digital
image of the invalidated MICR line in the  digital image of the financial
item; and an image orienter , responsive to the detector, to change an
orientation of  20 the digital image of the financial item. 33. A financial
item analyzer tool as defined in claim 30, wherein the means 25 for
applying includes: a first MICR font template to identify MICR characters;
a missing MICR character position detector responsive to the first MICR
font template to detect a position of a missing MICR character  relative to
at least one MICR character identified by the first MICR  font template;
and 28 August 2004 108 a second MICR font template for use in response to
the missing MICR  character position detector to identify a MICR character
in a  position detected by the missing MICR character position detector.
34. A financial item analyzer tool as defined in claim 30, wherein the
means  5 for applying includes means for distinguishing MICR characters
from a combination of  



the MICR characters and interfering marks. 10 15 35. A check analyzer tool,
comprising: a first MICR font template to identify MICR characters; a
missing MICR character position detector responsive to the first MICR  font
template to detect a position of a missing MICR character  relative to at
least one MICR character identified by the first MICR  font template; and
another MICR font template, for use in response to the missing MICR
character position detector to identify a MICR character in a  position
detected by the missing MICR character position detector,  wherein such
other MICR font template represents an inverse of  the first MICR font
template so that the inverse identifies broken  MICR characters having a
part of the character missing and not  identified by the first MICR font
template. 20 36. A method for digitally recognizing at least one character
in a digital image,  comprising digitally using in a computer a digital
inverse skeleton template representing  an inverse image of the character
to be detected such that a broken representation of the  character in the
digital image, wherein part of the character is missing, is identified. 28
August 2004 109 37. A method as defined in claim 36, further comprising
generating the digital  image from a financial instrument having a MICR
line containing the at least one  character to be recognized. 38. A method
as defined in claim 37, wherein the financial instrument is a  5 check and
the method further comprises transporting the check through a check sorter,
wherein generating the digital image occurs while transporting the check
through the  check sorter. 39. A computer-implemented method for digitally
recognizing a plurality of characters across an area of a digital image
containing character indicia at  10 predetermined positions in the area and
also containing non-character indicia in the  area, comprising: detecting
indicia in the digital image and using skeleton templates on the  detected
indicia to distinguish at least some character indicia from  non-character
indicia across the area; 15 in response to the predetermined positions of
the character indicia and the  character indicia distinguished using the
skeleton templates,  determining positions in the area at which other
character indicia  should be located but are not distinguished using the
skeleton  templates; and 20 using inverse skeleton templates on indicia
detected at the determined  positions to try to identify character indicia
thereat, wherein the  inverse skeleton templates represent character
indicia inversely to  character indicia representations of the skeleton
templates. 40. A financial item analyzer tool, comprising: 28 August 2004
110 5 10 15 20 25 means for applying character recognition processing to an
invalidated  



MICR line in a digital image of a financial item; and memory means for
containing in digitally encoded form the means for  applying such that the
means for applying is accessible by a digital  computer; wherein the means
for applying includes: a first set of digital templates, the first set
representing MICR  characters to be digitally recognized; and a second set
of digital templates, the second set representing  respective inverses of
the MICR characters. 41. A financial item analyzer tool, comprising: a
first MICR font template including a set of skeleton templates and a first
application rule set to identify MICR characters; a missing MICR character
position detector responsive to the first MICR  font template to detect a
position of a missing MICR character  relative to at least one MICR
character identified by the first MICR  font template; a second MICR font
template, responsive to the missing MICR character  position detector, the
second MICR font template including the set  of skeleton templates and a
second application rule set to identify a  MICR character in a position
detected by the missing MICR  character position detector; and a third MICR
font template, responsive to the second MICR font template,  the third MICR
font template including a set of inverse skeleton  templates and a third
application rule set to identify a MICR 28 August 2004 111 5 10 15 20 25
character in a position detected by the missing MICR character  position
detector. 42. A check processing method, comprising: transporting a check
through a check sorter including a MICR reader and a  digital imager;
generating electrical signals with the MICR reader in response to the  MICR
reader sensing a MICR line on a check in the check sorter  and
communicating the electrical signals to a controller including a
programmed computer to define a first set of data; generating with the
digital imager a digital image of the check in the check  sorter and
communicating the digital image to a database to define  a second set of
data; determining in the programmed computer, using the first set of data
and a  predetermined set of MICR line validation rules digitally stored in
the programmed computer, whether the electrical signals represent  a valid
or an invalid MICR line; and in response to determining that the electrical
signals represent an invalid  MICR line, and off-line from the check sorter
and the transporting  of the check, digitally processing, using the second
set of data, the  digital image of the check to identify MICR characters
therein,  including: digitally converting a digital representation of the
digital image  from the second set of data to a common image format;  



digitally applying sets of skeleton templates to the converted data in the
common image format to determine MICR 28 August 2004 112 5 characters in
the MICR line represented in the converted  data; determining in the
programmed computer, using the predetermined  set of MICR line validation
rules, whether the determined  MICR characters represent a valid or invalid
MICR line;  and writing the determined MICR characters to the first set of
data in  response to determining that the determined MICR  characters
represent a valid MICR line. 10 43. A check processing method as defined in
claim 42, wherein digitally  applying sets of skeleton templates includes:
15 20 using first MICR font skeleton templates to identify MICR characters
across the length of a selected area of the digital image of the  check
represented in the converted data in the common image  format; detecting a
position for a MICR character not identified by the first  MICR font
skeleton templates relative to at least one MICR  character identified by
the first MICR font skeleton templates;  and in response to detecting a
position for a MICR character not identified  by the first MICR font
skeleton templates, using other MICR  font templates to identify the MICR
character in the detected  position, wherein such other MICR font templates
are inverses of  the first MICR font skeleton templates. 28 August 2004 113
44. A check processing method as defined in claim 42, wherein digitally
applying sets of skeleton templates includes: 5 10 using first MICR font
templates to identify MICR characters in the  converted data; using second
MICR font templates to try to identify additional MICR  characters in the
MICR line, and using third MICR font templates to try to identify still
other MICR  characters, the third MICR font templates including templates
for  identifying broken MICR characters having a part of the  character
missing and not identified by either the first or second  MICR font
templates. 45. A check processing method as defined in claim 42, wherein
digitally applying sets of skeleton templates includes: detecting indicia
in the converted data and using a first template on the  15 detected
indicia to distinguish at least some character indicia; and  using another
template on detected indicia to try to identify character indicia, wherein
such other template represents an inverse of the  first template. 46. A
check processing method as defined in claim 42, wherein digitally  



20 applying sets of skeleton templates includes digitally using in the
programmed computer a  digital inverse skeleton template representing an
inverse image of the character to be  detected such that a broken
representation of the character in the digital image is  identified. 






