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[57] ABSTRACT 
An image processing system (10) for displaying a video 
image of a document includes structure for scanning 
(12) the document and for generating (24) pixel signals 
representing gray level data values of the image of the 
document. Circuitry (80) generates a set of color data 
values and assigns one of the color data values to pixels 
having a predetermined gray level data value. Structure 
(42, 84) displays the pixels having an assigned color data 
value and generates a color image of the document. 

4 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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IIVIAGE PROCESSING SYSTEM FOR 
CONVERTING MONOCHROME BANK CHECK 
IlVIAGES TO MULTICOLOR BANK CHECK 

IMAGES 

TECHNICAL FIELD 

This invention relates to image processing systems, 
and more particularly to the use of pseudocolor tech 
niques in processing documents such as, for example, 
bank checks. 

BACKGROUND OF THE INVENTION 

Document processing systems optically read infor 
mation from documents, such information may be 
stored if not used immediately for processing or subse 
quently displayed to an operator via a terminal or work 
station. Numerous processing systems may lift portions 
of the image of a document in order to retain certain 
?elds of information of the document. Additionally, 
information on the document may be optically read for 
further processing of the document. In the course of 
such processing, the optical reading system may be 
unable to identify a portion of the information, and 
human intervention is necessary to perform the reading 
operation. This human intervention involves the dis 
playing of the image of the document to an operator to 
assist in the recognition of a character or unidenti?ed 
portion. 

Information from a document may be found in layers, 
such as for example, on a bank check. The bottom layer 
can be considered the background or the artistic scene 
found on the front of a check. The next layer may com 
prise the printing on the check such as the imprinted 
address of the bank account holder, the bank identifying 
characters and the check amount ?eld. An additional 
layer is the actual writing place on the check by the 
maker of the check. A further layer comprises any sub 
sequent stamps or imprinting done by banks in the pro 
cessing of the check. The usefulness of the concept of 
layers involved in processing an image of a bank check 
is more apparent when examining the images of the 
back of the bank check. , 
During processing of bank checks, various stamps are 

placed on the back of the check. The bottom layer of 
the image may be considered to be the background or 
safety pattern of the check. Each stamp found on the 
back of the check during processing can also be consid 
ered to be a separate layer. If each stamp or layer does 
not overlap, information from each layer is easy to 
discern as all of the information is found at a single 
location with no overlap on the back of the bank check. 
However, in many instances, the stamps will overlap, 
and it will be dif?cult to decipher the individual stamps 
necessary for processing of the bank check. If these 
overlapping layers could be viewed separately, the 
image processing systems could better discern the infor 
mation found on the check from the image data. 

Previous attempts to solve the problem of distin 
guishing between layers of information on a bank check 
have used a correlator or similar process to make a 
binary decision. This approach determines whether 
each picture element (pixel) contains useful information. 
Some dif?culties experienced with this method include 
distinguishing between overlapping layers and working 
at an acceptable level on both low and high print con 
trast ratio images. An additional approach to this prob 
lem has been gray scale processing which assigns a 
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2 
different gray shade to each layer of information found 
on the document. However, gray scale processing pres 
ents a problem to an operator in distinguishing one 
shade from another. This problem becomes more severe ' 
when there are more than four shades of gray in the 
image since the human eye has dif?culty in distinguish 
ing between shades of gray. 
A need has thus arisen for an image processing system 

for processing images of documents having multiple 
layers of information contained on the document. Such 
a system must assist a human operator in distinguishing 
between the layers of information so that the'image can 
be readily viewed and recognized. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a pseudo 
color image processing system is provided which sub 
stantially eliminates the problems heretofore associated 
with identifying and distinguishing various layers of 
information contained on a document. 

In accordance with one aspect of the present inven 
tion, an image processing system for displaying a video 
image of a document or portion thereof is provided. 
The processing system includes structure for scanning 
the document and for generating pixel signals represent 
ing gray level data values of the image of the document. 
Circuitry is provided for generating color data values. 
The system further includes structure for assigning a 
color data value to pixels having a predetermined gray 
level data .value. A display is provided for displaying 
the pixels having the preassigned color data value for 
generating a pseudocolor image of the document. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and for further advantages thereof, reference 
is now made to the following Detailed Description 
taken in conjunction with the accompanying Drawings 
in which: 
FIG. 1 is a functional block diagram of the present 

image processing system; 
FIG. 2 is an illustration of a back of a check including 

endorsements; and 
FIG. 3 illustrates an image of the check of FIG. 2 

snown to represent a pseudocolor image. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a block diagram of the present 
image processing system is illustrated, and is generally 
identi?ed by the numeral 10. Image processing system 
10 lifts or captures the full face images of a document or 
a partial image of a document using an image scanner 
unit 12 which is mounted to a transport 14. Transport 14 
allows documents to move past scanner unit 12 at a rate 
of, for example, 400 inches per second and at a docu 
ment throughput rate of up to, for example 2000 docu 
ments per minute. Scanner unit 12 may include, for 
example, a CCD self-scanned array. 

Scanner unit 12 may respond to light in the visible, 
infrared, X-ray or ultraviolet spectrum and preferably 
responds according to the human eye or photopic re 
sponse. Each sample point provides a signal propor 
tional to the re?ectivity of the document at such point. 
Scanner unit 12 may provide resolution of 100 or more 
points per inch and may include electronic ?ltering to 
suppress broad backgrounds while enhancing short-spa 
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tial-duration re?ectivity changes in the information 
contained in the document. 

Transport 14 is controlled by a transport controller 
16 which is controlled through operation of an image 
central processing unit 18 via a signal line 20. 
The output of scanner unit 12 is raw video data in the 

form of energy levels or shades of gray which is applied 
to a video format unit 24 via a signal line 26. Video 
format unit 24 functions to process the video scan data 
to enhance the gray level image of the subject docu 
ment, and then compress the ?ltered data to conserve 
storage disk space among other purposes. Video format 
unit 24 may comprise, for example, a Laplacian edge 
enhancement ?lter. The output of video format unit 24 
is applied to an image storage unit 28 via a bus 30. 
Access to image storage unit 28 is supplied by image 

CPU 18 which performs synchronization for the entire 
image processing system, including for example, subse 
quent processing of documents, subsequent reading, 
encoding, micro?lming, displaying and printing. Com 
munication between image CPU 18 and video format 
unit 24 and image storage unit 28 is carried out via 
signal lines 32 and 34 in addition to a bus 36. 
Image storage unit 28 provides storage and retrieval 

capabilities for a large number of document images as 
they are captured on transport 14. Typically, one group 
of images is captured and then retained on a disk unit 
within image storage unit 28 during the system ?le and 
directory processing phase. During image printing, 
when required, image storage unit 28 receives from 
image CPU 18 a list of image identi?ers, it then retrieves 
the referenced images for output to a local processor 40 
and/or a display image printer and control electronics 
42 via a bus 44. 
Image CPU 18 provides overall control for image 

storage unit 28 and display image printer and control 
electronics 42 via a signal line 48. Control between local 
processor 40 and image CPU 18 is provided by a signal 
line 50. 
Image processing system 10 includes a system disk 52 

and a disk formatter 54 connected via a signal line 56. 
System disk 52 provides system software, application 
software and various ?les and directories built and 
maintained by the software during operation of the 
present image processing system 10 for use by image 
CPU 18 via a bus 58. Image processing system 10 also 
includes a magnetic tape system 60 communicating with 
image central processing unit 18 via a signal line 62 for 
inputting externally generated print control ?le data to 
image central processing unit 18. Also associated with 
image central processing unit 18 is a line printer 64. 

Local processor 40 may comprise, for example, a 
8086 microprocessor which provides a gray scale image 
of the document to a multibus interface 70 which may 
comprise, for example, an IEEE-796 multibus. Associ 
ated with multibus interface 70 is a multibus system 
memory 74 and a color image display processor 80. 
Color image display processor 80, may comprise, for 
example, a processor manufactured and sold by Matrox 
Electronics Systems, Ltd. of Quebec, Canada. Color 
image display processor 80 may comprise, for example, 
a Model GXB-IOOOA manufactured by Matrox. Color 
image display processor 80 includes an intelligent dis 
play processor, multiple on-board central processing 
units, highlevel graphic ?rmware, all the necessary 
video timing and control circuitry and a color look-up 
table 80a. Further, color image display processor 80 
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includes an image frame buffer and comprises a graph 
ics processor which executes its own instruction set. 

Color image display processor 80 functions to assign 
a unique color for a particular level of gray scale data of 
the image received from local processor 40. The output 
of color image display processor 80 is applied to a color 
monitor 84 via red, green and blue (R, G, B) signal lines 
86 for display to the operator of the document image 
scanned by scanner unit 12. The various levels of infor 
mation having a particular gray scale level data there 
fore are displayed as having a particular color. The 
operator of image processing system 10 therefore can 
view on color monitor 84 the various levels of informa 
tion such that each level has an associated color. The 
operator therefore can better distinguish between layers 
of information because the color display provides con 
trast between the layers that is perceivable by the eye of 
the operator. 
The associated color on the image display on color 

monitor 84 or printed by printer 42 may not in fact be 
the natural color on the document or images contained 
on the document but can be selected by the image pro 
cessing system 10 operator by selecting a particular 
color look-up table through the use of a terminal 88 
interconnected to image CPU 18 via signal line 90. The 
operator may also select a particular color look-up table 
for a speci?c portion of the document, such that multi 
ple tables are used for the same document to maximize 
readability of data on the document. Color table infor 

. mation is transmitted from image CPU 18 to local pro 
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cessor 40 via signal line 50 for use by color image dis 
play processor 80. A pseudocolor image of the docu 
ment can also be obtained by operation of display image 
printer and control electronics 42 to obtain a hard copy 
of the pseudocolor image of the document using printer 
42. 

Referring now to FIG. 2, the present image process 
ing system 10 can be used, but is not limited to, for the 
processing of images contained on bank checks. FIG. 2 
illustrates a portion of the back of a check 100 having 
endorsements or bank stamps .102 and 104. These en 
dorsements are important for tracing processing paths 
of checks through bank handling of checks. Although 
the back of check 100 is shown, the present system 10 
can also be used for processing images contained on the 
front of a bank check. Each endorsement 102 and 104 
represents an image contained on check 100. It can be 
seen that endorsements 102 and 104 overlap and form 
levels of information. The overlap of endorsements 102 
and 104 makes it dif?cult to determine information, 
such as the number of the account and words which 
form part of the endorsement. 
FIG. 3 illustrates a representation of a pseudocolor 

image of endorsements 102 and 104, slightly enlarged, 
that would appear on color monitor 84. Endorsement 
102 has been stippled to indicate one color and endorse 
ment 104 has been hatched to indicate a second color. It 
can be seen that there is a contrast between the two 
images of endorsements 102 and 104, such that informa 
tion that could not be identi?ed or easily read by view 
ing the back of check 100_ (FIG. 2) can now be distin 
guished. The color associated with the pseudocolor 
image of endorsements 102 and 104 may be selected by 
the operator using terminal 88 to select a particular 
color look-up table, such that the maximum contrast 
between the images of endorsements 102 and 104 can be 
obtained. 
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It therefore can be seen that the present image pro 
cessing system 10 captures an image of a document, 
such as for example, a bank check and through gray 
scale processing enhances the images found on the doc 
ument followed by utilizing a color look-up table to 
produce a pseudocolor image of the document to be 
displayed or printed. The color look-up table may also 
be used for assigning gray, black and white to the gray 
level data values of the images of the document in addi 
tion to actual colors to thereby enhance a gray scale 
image of the document. 
Whereas the present invention has been described 

with respect to speci?c embodiments thereof, it will be 
understood that various changes and modi?cations will 
be suggested to one skilled in the art and it is intended 
to encompass such changes and modi?cations as fall 
within the scope of the appended claims. 

I claim: 
1. An image processing system for displaying to an 

operator a video image of a bank check or portion 
thereof, comprising: 
means for scanning the bank check and for generating 

pixel signals representing gray level data values of 
the endorsements found on the bank check; 

means for assigning a color data value to pixels hav 
ing a predetermined gray level data value; 

means for displaying said pixels having said assigned 
color data value for generating color images of 
endorsements found on the bank check to thereby 
assist an operator in distinguishing between multi 
ple endorsements found on the bank check; and 

means selected by the operator for assigning a differ 
ent color data value to pixels having said predeter 
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6 
mined gray level data value when the operator is 
unable to distinguish between multiple endorse 
ments found on the bank check and means for dis 
playing said pixels having said different color data 
value. 

2. The image processing system of claim 1 and further 
including means for printing said color image of the 
endorsements found on the bank check. 

3. The image processing system of claim 1 wherein 
said endorsements are located on the front or back of 
the bank check. 

4. A method for image processing of a video image of 
a bank check or portion thereof comprising the steps of: 

scanning the bank check; 
generating pixel signals representing gray level data 

values of the endorsements found on the bank 
check; 

assigning a color data value to pixels having a prede 
termined gray level data value; 

displaying the pixels having the assigned color data 
value to thereby generate color images of endorse 
ments found on the bank check to allow an opera 
tor to distinguish between multiple endorsements 
found on the bank check; 

assigning a different color data value to pixels having 
the predetermined gray level data value under 
control of an operator when the operator is unable 
to distinguish between multiple endorsements 
found on the bank check; and 

displaying the pixels having the different color data 


