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(57) ABSTRACT 

The present invention is an improved indicia reader which, 
in addition to having magnetically encoded information 
reading capabilities in one embodiment, includes image 
Sensing capabilities. A compact housing is provided which 
receives an indicia bearing member. Mounted on the hous 
ing in one embodiment are an imaging assembly, and a 
magnetically encoded information reader, which form an 
indicia-determining unit, and a transport mechanism for 
transporting the indicia-determining unit and a received 
member relative to one another. The reader may further 
includes a data format engine in communication with the 
indicia-determining unit. 
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INDICA READING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of application 
Ser. No. 08/604,388, filed May 19, 1999, which is a con 
tinuation (specifically a CPA) of application Ser. No. 08/604, 
388 filed Feb. 21, 1996. The priorities of all of the above 
applications are claimed, and all of the above applications 
are expressly incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates generally to reading 
devices and more particularly a reading device having image 
Sensing capabilities. 
0004 2. Description of Background 
0005. When a patron presents a check to a clerk at a bank 
or Store, the clerk typically enters the account number of the 
patron and the check number of the check by hand into the 
computer System of the bank or Store. Aside from being 
tedious and time consuming, this proceSS inevitably leads to 
entry errors. 

0006 Recently, compact and portable table top devices, 
known as “check readers' have become available which are 
useful in reading checks. This type of device includes a 
housing having a slot for receiving a check, and a transport 
mechanism which transports checks through the slot at a 
known Speed. Check readers read information from a check 
by a process of magnetic ink character recognition (MICR). 
Standard MICR character font characters printed on the 
check are read by a magnetic read head mounted in the 
housing which is biased to remain in constant contact with 
a check passing through the slot. A permanent magnet 
mounted in the housing magnetizes the MICR characters 
before the characters are read by the read head. An example 
of a check reader of this type is the series ST8300 check 
reader manufactured by Welch Allyn, Inc. of Skaneateles, 
N.Y. 

0007 Currently available check readers have greatly 
improved the processing of checks at the initial Status of 
check processing. Where they have been implemented, 
check readers have improved the Speed and ease with which 
the account number present on a check in magnetic ink is 
input into a data collection System and have essentially 
eliminated the problem of entry error. 
0008 However, significant problems with the processing 
of checks at local banks and retail Stores remain. For 
example, current check reading devices do not address the 
problem of presentment fraud, wherein the endorser or 
presenter of a check fraudulently holds herself out as the 
payee of the check. 
0009. There exists a need for a reading device which is 
equipped to resolve various problems commonly encoun 
tered in processing of encoded-information bearing mem 
bers. 

SUMMARY OF THE INVENTION 

0010. According to its major aspects and broadly stated, 
the present invention in one embodiment is an improved 
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check reader having image Sensing capabilities in addition to 
magnetic ink character recognition capabilities. While the 
present invention is especially useful for determining indicia 
elements of a check, which by convention normally have 
both MICR and non-MICR characters, it will be well 
understood that the present invention is useful for determin 
ing MICR or non-MICR indicia elements formed on any 
document comprised of paper or other indicia-carrying 
Substrate. 

0011. The check reader of the invention is preferably 
housed in a compact housing, and is adapted for use on a 
table top. The housing includes a slot for receiving a check, 
and a transport mechanism for transporting a check relative 
to the check reader's indicia-determining components. 
When a check is passed through the slot, magnetic ink 
characters printed on the check are read by a magnetic read 
head which is mounted on the housing to remain in contact 
with the check. The housing further includes a permanent 
magnet which magnetizes magnetic ink characters of the 
check So that the characters can be read by the read head. 
0012 Magnetic image character recognition (MICR 
reading) requires that characters being read are printed using 
magnetic ink. Because characters being read by MICR 
reading cannot be Successfully altered using conventional 
ink, reading of a check using a MICR reader provides an 
important Security advantage. 

0013 In addition to having a MICR read head, a check 
reader according to the present invention has mounted in its 
housing an imaging assembly for generating electrical Sig 
nals corresponding to optically imageable indicia. The imag 
ing assembly can be adapted to Sense any indicia printed on 
the check including and in addition to the MICR characters 
encoding an account number, check number, bank routing 
number, amount field, and other MICR information. The 
check reader of the present invention, therefore, can perform 
both MICR reading and imaging assembly imaging. MICR 
“Reading Shall herein refer to the process of determining 
character type of a magnetic ink character with use of a 
magnetic read head. “Imaging” shall herein refer to the 
process of capturing indicia elements present on a document 
in an electronic format with use of an imaging assembly. 
0014. The imaging assembly of the housing includes an 
image Sensor, a Source of illumination, and optics for 
directing light to the image Sensor. 

0015 The image sensor may be a visible light or infrared 
(IR) type image Sensor in a single element, linear, or matrix 
array available in various technologies. The imaging assem 
bly may also be an illumination array comprising a rastering 
laser or laser array detected either by a Single or multiple 
array of detectors. 

0016. In one embodiment of the invention, an imaging 
assembly having a Single element type Scan image Sensor is 
mounted on the housing proximate the slot, and images one 
dimensional Symbols printed on the check. Such one dimen 
Sional images can include bar code symbols. In this type of 
embodiment, a bar code Symbol is printed on the check and 
can be made to represent Specific information about the 
check or about the patron. When the imaging assembly is a 
one dimensional manual Scan type imaging assembly, the 
bar code Symbol is printed in a predetermined orientation on 
the check so that the entire length of the bar code symbol 
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passes acroSS the Single element Scan imaging assembly 
when the check is transported through the slot. 
0.017. In another embodiment of the invention, an imag 
ing assembly having a multiple element Scan type one 
dimensional image Sensor is mounted on or in the check 
reader housing proximate the check receiving slot. When a 
multiple element imaging assembly is implemented in a 
check reader, a central processor which coordinates the 
Speed and position of the check, and which controls the 
Scanning of the imaging assembly, can be adapted to control 
Scanning of the imaging assembly So that the imaging 
assembly can acquire and Store processable representations 
of two dimensional images using only a one dimensional 
SCSO. 

0.018. The central processor coordinating imaging and 
MICR reading of a check can be disposed in or on the 
housing that houses the MICR reader and the imaging 
assembly, or may be positioned at a location remote from the 
housing. 
0019. An imaging assembly of the housing can be 
adapted to image a portion of or an entire document passing 
through the check reader. Supplementary image Sensors can 
be provided for imaging indicia elements of a document in 
addition to those indicia imaged by a first imaging assembly. 
In one embodiment of the invention, image Sensors of the 
housing are disposed opposite one another to image check 
indicia on either Side of the check during a Single transport 
of the check through the housing. 
0020. The transport mechanism of the invention trans 
ports a check received in the housing relative to the check 
reader's indicia-determining components, i.e. the reader's 
MICR reader and imaging assembly. The indicia determin 
ing components may be transported acroSS a Stationary 
received check, or a check may be transported acroSS 
Stationary indicia-determined components. Alternatively, 
both a check, and a readers indicia-determining compo 
nents may be moved in opposite directions toward one 
another to provide relative movement of a check and a check 
reader's indicia determining components. 
0021. The transport mechanism of the housing normally 
transports a check at one predetermined constant Speed or at 
two discrete predetermined constant Speeds depending upon 
application and the type of imaging assembly which is 
installed in the housing. MICR readers transport a check at 
a constant transport Speed. This constant transport Speed 
ranges from about 9 in./sec to about 50 in./sec and varies 
depending on the type of MICR reader. If the imaging 
assembly can generate Satisfactory resolution at a transport 
speed sufficient for MICR reading, then the transport mecha 
nism can transport a check at a Single Speed. If, however, the 
imaging assembly cannot generate a Satisfactory resolution 
at the MICR reader speed, then the transport mechanism 
must transport the check at two speeds: A first Speed for 
performing MICR reading and a Second Speed for perform 
ing imaging assembly imaging. 
0022. A two speed transport mechanism can be provided 
by a coordinated System of rollers. A first roller receives a 
check, transports the document at a first Speed and passes the 
check to a Second roller which receives the check and 
transports it at a Second Speed. If the check reader is made 
to accommodate variously-sized checks, then a third middle 
roller passes the check to the Second roller. 
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0023 The second roller may transport the check in the 
Same direction as the first roller, or in a direction opposite 
that of the first roller. Orientation of the rollers and the path 
of the check are not critical. The rollers may be made to 
transport a check, for example, in a generally horizontal 
direction, a generally vertical direction, or along a U-shaped 
path. The transport mechanism, in addition, can be made to 
transport a check through a housing in a Second backward 
direction after it is transported, partially or all the way 
through a housing in a first, forward direction. In this 
embodiment, the MICR reader and the imaging assembly 
can be employed to redundantly read and image a check as 
it is passed though the housing in a backward direction. 

0024. In addition to or as an alternative to passing a 
document by a System of rollers, the transport mechanism 
can transport a document with use of an air transport System 
wherein the document is Supported by air as it moves acroSS 
the read head and the imaging assembly. A document can 
also be transported by the force of gravity. For example, in 
one possible design, a document is imaged and read as it 
falls downward through a vertically oriented feed path. 

0025 Under certain circumstances, an indicia element 
printed on a check can be imaged while a check is trans 
ported manually. In particular, if the imaging assembly 
images a Symbol which is decoded, then Synchronous trans 
port of the document is not required, and indicia may be 
imaged during manual transport. An indicia element on a 
document can be imaged during manual transport by install 
ing an imaging assembly in the path of a document forward 
of a document receiver roller. With this configuration, indi 
cia printed toward an edge of a document will be imaged 
while it is manually transported across an imaging assembly 
before it is received in a roller. 

0026. When a document is manually loaded into a check 
reader, the document travels asynchronously at low transport 
speeds of less than about 1 in./sec. A benefit of this low 
transport Speed is that a high resolution computer proceSS 
able image can be captured using a low Scan rate, low cost 
imaging assembly and at a lower data rate. 
0027. The present invention may be utilized in a variety 
of applications. Hardware and Software adaptions of the 
present invention may vary depending upon application. 

0028. In one major application of the present invention, 
the check reader performs full check imaging for archiving 
purposes. A full check image can be downloaded to a 
record-keeping facility, thereby alleviating the need for 
further check imaging procedures. When an imaging assem 
bly of the check reader performs full check imaging, the 
optics associated with the imaging assembly and the imag 
ing assembly must be coordinated So that the imaging 
assembly images a complete width of a check. Further, the 
transport mechanism is adapted to assure that the entire 
document is transported at a constant Speed acroSS the 
imaging assembly. 

0029. In another application of a check reader according 
to the invention, the check reader is used in combination 
with Specialized check indicia in an improved check reading 
System. In the improved check reading System, a two 
dimensional or a Stacked one dimensional portable data file 
bar code symbol such as PDF 417 (PDF) is printed on a 
check. The Symbol is of a type that represents the image of 
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the person authorized to present the check. When the check 
reader imaging assembly Senses a PDF symbol, Software 
asSociated with the Symbol is activated to process the 
Symbol and generate, for identification verification pur 
poses, a near-photograph quality image of the perSon autho 
rized to present the check. Display of this near photograph 
quality image may be made by a display component formed 
in the check reader housing, or by a display component of 
a remote System. In this application, the optics and the 
imaging assembly need only image the Specific area of a 
check having the Symbol, and the check may be transported 
manually during image Sensing. 
0.030. In another application of the invention, an imaging 
assembly is positioned in the check reader housing to image 
the hand-written dollar amount written in the dollar amount 
box of the check. With appropriate character recognition 
Software for processing the hand written numeral image, the 
imaging assembly can be made to automatically read the 
dollar amount of the check, thereby eliminating the initial 
check processing Step of manually entering the dollar 
amount of a check into the computer System of a bank or 
StOre. 

0031. In a related application, an imaging assembly is 
provided which images the hand-written text image from the 
dollar amount line of the check. The imaging assembly 
imaging the dollar amount line of a check may be, for 
example, a full width imaging assembly having optics for 
imaging the full width of a check, a large imaging assembly 
which images both the dollar amount line and the dollar 
amount box, or a dedicated imaging assembly which images 
the dollar amount line only. Imaging of the dollar amount 
line can be used in place of or as a Supplement to imaging 
the dollar amount box of a check So that the check proceSS 
ing Step of entering the dollar amount of a check by hand 
will be eliminated. 

0032. In yet another application, an imaging assembly 
mounted in a check reader is utilized to image the Signature 
line of a check. Where an imaging assembly is positioned to 
image the Signature field, the Scanned image is preferably 
processed by Signature processing Software of the type 
which produces a numerical code that varies depending on 
highlight features of the Signature. The numerical code 
generated by Scanning and processing the Signature image is 
then compared to a numerical Signature code for the patron 
which has been printed on the check or which has been 
entered into the computer System of the bank or Store. 
0033. A major feature of the present invention is the 
combination, in a compact housing, of a MICR reader and 
an imaging assembly. The combination of these two com 
ponents provides benefits which would not be realized with 
either component operating independently. The MICR 
reader determines the identity of difficult-to-counterfeit 
MICR characters, while the imaging assembly can be 
adapted to generate a computer-processable representation 
of any document indicia element. Data generated by the 
MICR reader and the imaging assembly are processed in 
combination for improved check reader performance in 
various possible check verification applications, as dis 
cussed herein. 

0034. Another important feature of one embodiment of 
the invention is the transport mechanism having two trans 
port speeds: A MICR transport speed for performing MICR 
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reading, and an imaging transport Speed for performing 
imaging assembly imaging. The two speed transport mecha 
nism allows the present invention to be made using a low 
Scan rate, low cost imaging assembly. 
0035) Still another important feature of a certain embodi 
ment of the invention is the adaption of the imaging assem 
bly of the housing to capture an image while the check is 
transported manually relative to the housing. The manual 
imaging embodiment allows use of a low cost imaging 
assembly in a check reader having a two speed transport 
mechanism, wherein one of the Speeds is provided by 
manual transport. 
0036) These and other features of the invention will 
become clear to those skilled in the art from a careful 
reading of the Detailed Description of the Preferred Embodi 
ments in connection with the referenced drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037. In the Drawings, wherein like numerals indicate 
Same elements throughout the views, 
0038 FIG. 1 is a partially cutaway side view of a check 
reader according to the invention, illustrating the check 
readers internal components, 
0039 FIG. 2 is a plot of resolution v. transport speed for 
image Sensors having various Scanning rates, 
0040 FIG. 3 is a block diagram illustrating electrical 
connections between hardware elements of a check reader 
according to the invention; 
0041 FIGS. 4a and 4b comprise a flow diagram illus 
trating operation of a check reader having a multiple element 
high Scan rate imaging assembly installed therein; 
0042 FIG. 5 is a functional diagram of check reader 
according to the invention having a two speed transport 
mechanism; 
0043 FIGS. 6a and 6b comprise a flow diagram illus 
trating operation of a check reader according to the inven 
tion having a two speed transport mechanism; 
0044 FIG. 7 is a perspective view of a manual imaging 
check reader according to the invention; 
004.5 FIGS. 8a and 8b comprise a flow diagram illus 
trating operation of a manual imaging check reader accord 
ing to the invention; 
0046 FIG. 9a shows a check and various bar code 
Symbols imaged at a resolution of about 20 dots per inch; 
0047 FIG. 9b shows a check and various bar code 
Symbols imaged at a resolution of about 50 dots per inch; 
0048 FIG. 9c shows a check and various bar code 
Symbols imaged at a resolution of about 200 dots per inch; 
0049 FIG. 10a is a block diagram of single bit quantizer 
for providing a data acquisition and reduction function; 
0050 FIG. 10b is a block diagram of an eight bit, A/D 2 
bit resolution quantizer for providing a data, acquisition and 
reduction function; 
0051 FIG. 10c is a block diagram of a full eight bit 
quantizer for providing a data acquisition and reduction 
function; 
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0.052 FIG. 11 is a block diagram of a check reading 
System having a check reader according to the invention as 
a component thereof. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0053 FIG. 1 shows one embodiment of a check reader 
according to the invention. Check reader 10 includes a 
housing 12 having a loading platform 14 which, together 
with a detachable cover 16, defines an inlet slot 18 through 
which a document may be fed into the reader. Housing 12 
also defines a check outlet slot 20 though which a check may 
exit the housing after being read and imaged. The feed path 
followed by a check that is moving through reader 10 is 
indicated by the dotted line labeled 22 in FIG. 1. It will be 
understood that certain conventional Structures that Serve to 
guide the check Smoothly along path 22 have been omitted 
for the sake of clarity. 
0054) To the end that a check may be driven through 
housing 12 and read, reader 10 includes a drive roller 30 and 
a magnetic read head 35 between which a check passes 
while moving along path 22. Read head 35 is preferably 
mounted on a bracket 40 that pivots about an axis 42 and is 
biased by Spring 44, thereby maintaining contact between 
head 35 and roller 30. For satisfactory MICR reading, read 
head 35 should, but does not have to remain in contact with 
the document being read. Insofar as it aids in the movement 
of a document relative to read head 35, roller 30 partially 
defines a transport mechanism of housing 12. The ink 
magnetization that enables the characters printed on the 
check to be read by read head 35 is preferably produced by 
a permanent magnet 45 under which a check passes imme 
diately prior to its being exposed to read head 35. Position 
detectors, 50 and 55 are used to determine the positioning of 
a check in reader 10 during transport of a check through 
reader 10. First position detector 50 indicates that a check 
has been inserted into reader 10 and Second position detector 
55 indicates that a check has exited reader 60. Position 
detectors 50 and 55 may be provided by, for example, by a 
photo emitter and detector pair. 

0055. In addition to having a MICR read head 35 for 
reading magnetic ink characters printed on a check, the 
check reader of the present invention includes an imaging 
assembly 60 for use in generating computer processable 
representations of indicia printed on a check. Imaging 
assembly 60 includes an image Sensor, a Source of illumi 
nation, and optics for directing light to the image Sensor. The 
image Sensor of imaging assembly 60 may be a visible light 
or infrared (IR) type image Sensor in a single element, linear, 
or matrix array available in various technologies including 
CCD, CMOS, NMOS, PMOS, CID and CMD technologies. 
Imaging assembly 60 may also be an illumination array 
comprising a rastering laser or laser array detected either by 
a single or multiple array of detectors. 
0056 Imaging assembly 60 is mounted to housing 12 
Such that imaging assembly 60 is proximate feed path 22. In 
the embodiment of FIG. 1, imaging assembly 60 is fixedly 
attached to mounting bracket 56 which is biased by Spring 
46 So that imaging assembly 60 remains in contact with 
Second roller 31, thereby biasing a document received in 
reader 10 against roller 31 to allow transport of the docu 
ment by second roller 31. Imaging assembly 60 need not be 
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in contact with a document for imaging of the document, but 
a document should be biased against roller 31 for Satisfac 
tory transport of the document by roller 31. A document can 
be biased against roller 31 by a mechanical component other 
than imaging assembly 60. Preferably, a Single motor is 
made to drive first and second rollers 30 and 31. 

0057 Second roller 31 of the embodiment of FIG. 1 
transports a document received in roller at a constant Speed 
acroSS imaging assembly 60, and thereby facilitate full text 
document imaging. A constant, Synchronous transport Speed 
is normally required for applications other than decoding 
applications. It is seen that if Second roller 31 is deleted, then 
a document received in reader 10 will not be transported 
acroSS imaging assembly 60 at a constant speed. Second 
roller 31 and spring 46 may be deleted in cases where a 
constant transport Speed is not required. For example roller 
31 and spring 46 may be deleted if reader 10 is not required 
to image the full length of a document or if indicia at the 
distal end of a document are Symbology indicia requiring 
decoding. 

0.058. It is seen in the reader shown in FIG. 1 that the 
transport mechanism of housing 12 transports a check 
through a reader relative to indicia determining components 
of the housing (namely MICR reader 35 and imaging 
assembly 60) by transporting a check across Stationary 
indicia-determining components, which thereby enables 
MICR reading and imaging assembly imaging of indicia 
printed on a check. Skilled artisans will recognize, however, 
that relative movement between a document and an indicia 
determining mechanism can be provided by alternative 
arrangements of mechanical components. For example, a 
housing can be provided wherein a document is received in 
a Stationary receiving location and wherein a carrier bracket 
containing a MICR reader and an imaging assembly is 
transported relative to a stationary document. A MICR 
reader and an imaging assembly can be moved indepen 
dently and at different times acroSS a Stationary document. A 
housing can also be provided wherein a check and indicia 
determining components are both made moveable to provide 
relative movement therebetween. 

0059. In one embodiment of a check reader according to 
the invention, imaging assembly 60 includes a single ele 
ment type Scan image Sensor, and reads one dimensional 
Symbols printed on the check. Such one dimensional images 
can include bar code Symbols. In this type of embodiment, 
a bar code Symbol is printed on the check and can be made 
to represent specific information about the check or about 
the patron. When the imaging assembly includes a Single 
element type image Sensor, the bar code Symbol is formed in 
a predetermined orientation on the check So that the entire 
length of the bar code Symbol passes acroSS the Single 
element Scan imaging assembly when the check is trans 
ported through reader 10. A data format engine, coordinated 
with the Scanning of the imaging assembly, captures a 
representation of the Symbol in an electronic format and 
decodes the Symbol utilizing an available decoding technol 
Ogy. 

0060. In another embodiment of the invention, imaging 
assembly 60 includes a multiple element Scan type one 
dimensional image Sensor. When an imaging array including 
a multiple element image Sensor is implemented in a check 
reader, a data format engine coordinating with the Scanning 
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of the imaging assembly is adapted to capture processable 
representations of two dimensional images using only a one 
dimensional imaging assembly. 
0061 The particular type of imaging assembly imple 
mented in reader 10 determines whether certain additional 
components need to be included in the invention. In general, 
if imaging assembly 60 of housing 12 can generate a 
computer-processable image of Satisfactory resolution while 
a check is moved relative to imaging assembly at a transport 
speed sufficient for MICR reading, then the transport mecha 
nism of the check reader can be a Single Speed transport 
mechanism. If, however, imaging assembly 60 will not 
generate an image of Satisfactory resolution when trans 
ported relative to a check at a transport Speed Sufficient for 
MICR reading, then reader 10 requires a two speed transport 
mechanism, or a transport mechanism that accommodates 
imaging during manual feeding of a check. In a check reader 
having a two-speed transport mechanism, the check reader 
performs MICR reading when a check is transported at 
“MICR transport Speed and performs image Sensing when 
the check is transported at an "imaging transport Speed. 
0.062. In the direction transverse to the direction of trans 
port, resolution of an image generated by an imaging assem 
bly is determined by the number of pixels in the imaging 
assembly and the width of the imaged space. The resolution 
of an image generated by an imaging assembly in the 
direction of transport, meanwhile, is a function of the 
Scanning rate of the imaging assembly and of the transport 
Speed. Transport-direction imaging assembly resolution, in 
dots per inch, can be calculated according to: 

Scan Rate Equation 1 
Resolution= e (SOIO Transport Speed 

0.063 where scan rate is given in Scans per Second, and 
transport Speed is given in inches per Second. 
0.064 FIG. 2 shows a plot correlating transport-direction 
resolution with transport Speed for image Sensors having 
various Scanning rates. The resolution required for Satisfac 
tory functioning of the present invention varies widely 
depending on application. For example, if the check reader 
will be used to determine Simply whether or not a Signature 
is present on check, then a resolution of 20 dots per inch, as 
illustrated in FIG. 9a, may be sufficient for such application. 
For human eye recognition, a resolution on the order of 50 
dots per inch, as illustrated in FIG. 9b will normally be 
Sufficient. For Software-implemented character recognition, 
the resolution should be at least about 200 dots per inch, as 
illustrated in FIG. 9c. In most software character recogni 
tion applications, indicia elements are imaged to a resolution 
of at least about 400 dots per inch. 
0065 For decoding of imaged bar code symbols of 
certain bar codes Symbologies the resolution requirements 
are even greater. In order to properly detect edges of a high 
density bar code Symbol, the imaging assembly should be 
capable of imaging at least to a resolution of about 1.3 mils 
(equivalent to 745 dots per inch). 
0.066 A document must be transported at a relatively high 
transport speed for proper MICR reading of MICR charac 
ters printed on the document. The transport Speed of a check 
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in a standard check reader having MICR reader capabilities 
ranges between about 9 inches per second and about 50 
inches per second. In the Welch Allyn ST8300 check reader, 
transport Speed is about 10 inches per Second. A high 
transport Speed is required for MICR reading because the 
MICR read head is used to detect the rate of change of 
magnetic flux and to output a Voltage related to this rate of 
change. Therefore, an increased read rate yields a greater 
signal to noise ration, desirable for MICR reading. The 
transport speed required for MICR reading may be lowered 
by a more effective MICR reading methodology. 
0067 Referring to FIG. 2, the imaging assembly scan 
rate required for adequate resolution of a computer-proceSS 
able image depends on the transport Speed with which a 
document is transported relative to the imaging assembly. 
When transported at a typical MICR speed of 10 inches per 
Second, it is seen that imaging assembly 60 of reader 10 must 
have a Scan rate of about 500 Scans per Second to generate 
a 50 dot per inch resolution sufficient to allow human eye 
character recognition, a Scan rate of about 2000 Scans per 
Second to generate a 200 dot per inch resolution adequate for 
character recognition, a Scan rate of about 4000 Scans per 
Second to generate a 400 dot per inch resolution Sufficient for 
Standard Software character recognition algorithms, and a 
Scan rate of about 8000 Scans per Second to generate a 1.3 
mill resolution Sufficient for decoding of many bar code 
symbologies. FIG. 9a illustrates a the result of imaging a 
document using 200 Scan per Second imaging assembly 
which is transported at a transport rate of about 10 inches per 
Second. It is seen that images generated by the imaging 
assembly are not recognizable to the naked eye, much leSS 
processable by a computer in a Software-aided character 
recognition algorithm. The resolution may be Sufficient, 
however, to determine, for example, whether or not a 
Signature is present on a document. 
0068. It is seen from the above that in order to make a 
Single Speed check reader which adequately images docu 
ment indicia elements while a document is transported at a 
standard MICR transport speed of about 10 inches per 
Second, imaging assembly 60 will normally be Selected to 
have a Scan rate of about 500 Scans per Second or higher 
depending on application. 
0069 Check reader 10 of FIG. 1 having two closely 
spaced transport rollers 30 and 31, or which may have only 
one roller 30 transport a document at a single constant 
transport Speed. Operation of a check reader having a single 
Speed transport mechanism is described in detail with ref 
erence to FIG. 3 showing a block diagram of the hardware 
components of a Single Speed or multiple speed check 
reading system, and FIGS. 4a and 4b showing a flow 
diagram illustrating operation of a check reader having a 
Single Speed transport mechanism. 
0070 System 62 includes preferably a data format engine 
64 which may comprise a central processing unit 66 and 
memory devices. Such memory devices, as is well known to 
skilled artisans, may include a random access memory 
(RAM) device generally for Storing data acquired during 
operating of the System and a read-only memory (ROM) 
device generally for Storing a computer program controlling 
transferS of data carried out by the central processing unit. 
0071. In general, processor 66 continuously reads posi 
tion sensors 68 (shown as 50 and 55 in FIG. 1) to determine 
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the position of the document in the check reader, and 
generates control Signals which control operation of trans 
port motor 70 depending on the position of the document. 
Position Sensors 68 can also be made to interrupt operation 
of System 62. Transport motor may be a step motor which 
rotates in response to control signals in discreet phases. In a 
moving phase, the motor rotates a predetermined number of 
degrees. In a rest phase, the motor is motionless. For 
improved image quality, a document which is transported 
though check reader of the invention is imaged while the 
motor is in a rest phase. During operation, the move and rest 
phases will occur rapidly, and the amount of movement of 
motor 70 during each move phase will be small such that 
Step motor 70 will have the appearance of moving continu 
ously. Motor control block 73 includes circuitry for control 
ling transport motor 70, which may be a simple Single Stage 
motor or a step motor. 

0.072 In addition to generating control signals for con 
trolling motor 70, control processor 66 generates control 
signals instructing MICR reader 72 to begin MICR reading 
magnetic characters of the document, and for instructing 
imaging assembly 60 to begin imaging check indicia. MICR 
reader 72 generates an analog Signal having a discernable 
leading edge when read head 35 of reader passes acroSS or 
is passed acroSS a magnetized magnetic character. Processor 
66 periodically samples the output of MICR analog to digital 
(A/D) converter 74, preferably at a sample rate of about 80 
count pulses per character, and Stores a digital representation 
of the analog signal in a memory device of data format 
engine 64. After an entire magnetic ink character String is 
MICR read, this digital representation is processed to iden 
tify the characters of the String on the basis of leading edge 
Strength. Imaging assembly 60 generates an analog signal 
indicating the Voltage output of an array of pixels. At a 
Sampling rate that may depend on the imaging assembly 
Scan rate, processor 66 reads and Stores in a memory device 
of data format engine 64 the output of imaging assembly 
analog to digital converter 76. As indicated by 78, high 
Speed data reduction can be employed to reduce data quan 
tity, rate, and Storage requirements of data format engine 64 
in consideration of the number of bits of quantiziation. More 
than one control processor can be employed to MICR read 
and image document indicia. 
0073 FIG. 10a depicts a single bit quantizer 86 having 
an imaging assembly 60, an automatic gain control (AGC) 
82, and an analog to digital converter 84. Single bit quantizer 
86 employs a Huffman, or other type of run length encode 
Scheme, as indicated at 85 to implement a data reduction 
function. FIG. 10b illustrates a 2 bit resolution 8 bit quan 
tizer 87 having an amplitude mapping circuit 88 and a 
Huffman or other type of run length encoder 91 for provid 
ing a data reduction function. FIG. 10c, meanwhile, illus 
trates an 8 bit quantizer 89 which does not include data 
reduction circuitry. Skilled artisans will recognize the 
tradeoffs between data rate and Storage in the examples 
shown in FIGS. 10a, 10b, and 10c. 

0.074 Reference will now be made specifically to flow 
diagram of FIGS. 4a and 4b, illustrating operation of a 
check reader according to the invention having a single 
Speed transport mechanism. After the System is powered up 
at step 100 processor 66 repeatedly reads position detector 
55 at step 102 to determine if a document has been inserted 
into the check reader. When position detector 50 determines 
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that a check has been inserted, transport motor 70 is started 
up at Step 104 and imaging assembly 60 is turned on at Step 
106. Transport roller 30 then receives the document, and 
transports the document through check reader 10. 
0075 While the document is transported through the 
check reader, MICR characters are MICR read, and indicia 
elements are imaged. At Step 108 a Voltage indicating a data 
point on a MICR reader analog waveform is read from 
MICR analog-to-digital converter 74, and at step 110 the 
data point is Stored in a memory device. At Step 112, 
processor 66 reads the output of converter 76, and at step 116 
the digitized waveform indicating the pixel array output of 
imaging assembly 60 is stored in a memory device. Step 118 
determines if the end of a check has been reached, a State 
condition achieved when neither first position 50 detector 
nor Second position 55 detector detects the presence of a 
document in reader 10. At step 120 the motor is stopped, and 
at Step 122 the imager is turned off. The check reader 
operated according to the flow diagram of FIGS. 5a and 5b 
is a continuous Single-stage, Single-speed motor. Therefore, 
there is no intervening control of motor 70 during the image 
capture, and MICR read proceSS. 
0076. In step 124 processor 66 processes data points 
generated by MICR reader 72 to determine the identity of 
characters in the MICR character string on the basis of the 
leading edge Strength of the digitized analog waveforms 
generated by magnetic read head 35. 
0077. At step 126 stored images generated by imaging 
assembly 60 are subjected to further processing. Such fur 
ther processing which is discussed elsewhere in greater 
detail herein may include, but is not limited to: Archiving of 
the Stored data, wherein the Stored images are transmitted to 
a permanent Storage location; Software-aided character rec 
ognition, for example, in the case where handwritten char 
acters of the check require identification; and Symbol decod 
ing, for example, in the case where the identity of a bar code 
Symbology is determined. 
0078. In the embodiment just described, imaging and 
MICR reading are possible in a check reader having a single 
Speed transport mechanism by virtue of the fact that an 
imaging assembly having a high Scan rate image Sensor is 
installed therein which can generate an image of Satisfactory 
resolution when a check is transported relative to a MICR at 
a high transport Speed. However, implementation of a high 
Scanning rate image Sensor can be undesirable in View of the 
high cost of Such image Sensors. For example, an NEC 
model UPD35H71AD image sensor having a scanning rate 
of 5000 scans per second is available for more than ten times 
the cost of a Toshiba model 1201 image Sensor having a Scan 
rate of 200 Scans per Second. 
0079 A reduced cost check reader according to the 
invention which utilizes an imaging assembly having a 
lower Scan rate is realized by providing a transport mecha 
nism having two transport Speeds. An "imaging transport 
Speed for performing image Sensing, and a “MICR trans 
port Speed for performing MICR reading. Referring again to 
equation 1, a 200 dots per inch resolution image can be 
generated using an imaging assembly having a Scan rate of 
100 Scans per Second and by transporting the check at an 
imaging transport Speed of 0.5 inches per Second. 
0080 A functional diagram for one possible embodiment 
of a two speed check reader transport mechanism is shown 
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in FIG. 5. Two speed transport mechanism 150 includes first 
transport roller 152 and second transport roller 154. First 
transport roller 152 transports a check acroSS imaging 
assembly 60 and second transport roller 154 transports a 
check across MICR read head 35. Imaging assembly 60 is 
mounted to imaging assembly 156 behind window 158 and 
assembly 156 is biased preferably by spring 162 to maintain 
contact between window 162 and first roller 152. MICR read 
head 35, meanwhile is biased to remain in contact with 
second roller 154. First and second rollers 152 and 154 may 
be powered by a single motor, as indicated in block diagram 
of FIG. 3. Preferably, a gear or belt system (not shown) 
powered by motor 70 is adapted, by methods well known, to 
drive rollers 152 and 154 simultaneously. Motor 70 in the 
case of a two speed transport mechanism is capable of 
attaining variable Speeds So that at a predetermined point 
during operation of transport mechanism 150, the Speed of 
rollers 152 and 154 can be changed from an imaging 
transport Speed to a MICR transport Speed or Vice versa. 
Position detectors, 164, 166, 168, and 170 which may be 
photodetector based motion detectors, are installed to pro 
vide information regarding the position of a check within the 
check reader. In the embodiment shown, first position detec 
tor 164 determines if a check has been presented, and Second 
position detector 166 determines if imaging of the check has 
been completed. Third position detector 168 determines if 
check has been transported to MICR read head 35 and fourth 
position detector 170 determines if MICR reading of the 
check is complete. The relative positions of image Sensor 60 
and read head 35 can be revised. 

0081. In addition to first and second rollers 152 and 154, 
transport mechanism 150 may include third roller 174 
having associated therewith a bracket 176 biased to maintain 
contact with third roller 174. Third roller 174 enables 
transport mechanism 150 to accommodate checks of differ 
ent sizes. Checks are commonly available in three different 
sizes; personal check size (2.75"x6"), business check size 
(3.7"x8.5"), and South African check size (3.5"x7.75"). To 
the end that transport mechanism 150 accommodates all 
sizes of checks, image Sensor 60 and read head 35 are spaced 
apart to a distance of about equal to the maximum check 
length, or greater. A check of shorter-than-maximum length 
will be fully supported by third roller 174 when transported 
between first and second rollers 152 and 154. It will be 
recognized that the two or three roller Systems described 
above can be replaced by a System having multiple, rela 
tively closely spaced rollers as indicated by dashed roller 
182 and 184. Further, it will be seen that first roller 152 does 
not have to be aligned with image Sensor 60, and that Second 
roller 152 does not have to be aligned with read head 35 as 
long as read head 35 is biased to contact a document passing 
through slot 185. Whether or not rollers 152 and 154 are 
aligned with image Sensor 60 and read head 35, respectively, 
image sensor 60 and read head 35 should be spaced apart to 
a distance at least equal to the maximum length of the 
received document So that the apparatus can be configured 
for full length document imaging and MICR reading of a 
document having any length within a range of possible 
lengths. 
0082 Also shown in the transport mechanism of FIG. 5 
is Supplementary imaging assembly 178 which may be 
installed in a check reader having a one or two speed 
imaging assembly. Supplementary imaging assembly 178 is 
positioned opposite imaging assembly 60, as shown So that 
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the opposite side of a check may be imaged when trans 
ported through a check reader. Imaging assemblies 60, 178 
should be spaced apart So that an illumination Source of one 
assembly does not affect the operation of the other assembly. 
A supplementary MICR read head can be implemented in a 
check reader to enable opposite-side MICR reading of 
magnetic ink characters printed on the reverse side of a 
check. 

0083. Additionally, or as an alternative to using a plural 
ity of MICR readers and/or imaging assemblies, the docu 
ment feed path may be formed Such that the document is 
turned over during transport So that a Second Side of a 
transport passes across an indicia-determining component 
after a first Side passes acroSS the same indicia-determining 
component. 

0084. In addition to or as an alternative to passing a 
document by a System of rollers, the transport mechanism 
can transport a document with use of an air transport System 
wherein the document is Supported by air as it moves acroSS 
the read head and the imaging assembly. A document can 
also be transported by the force of gravity. For example, in 
one possible design, a document is imaged and read as it 
falls downward through a vertically oriented feed path. 
0085 Now referring again to the block diagram of FIG. 
3 and to the flow diagram of FIGS. 6a and 6b, operation of 
a check reader in having a two speed transport mechanism 
will be described. As the system is powered up at step 200, 
processor 66 determines at step 202 if a check has been 
inserted into the reader by reading the output from first 
position detector 164. Processor 66 in step 204 then gener 
ates control Signals to run Step motor 204 at an imaging 
transport Speed. After imaging assembly 60 is powered up at 
step 206 image capture begins. In steps 208, 210, and 212 
processor 66 repeatedly reads the output from analog-to 
digital converter 76 while motor is in a stop phase, instructs 
motor 70 to move, and stores the converter output into a 
memory location, until at Step 214 a determination is made 
that the check has passed completely acroSS imaging assem 
bly 60, a condition indicated by second position detector 166 
turning low. Imaging assembly 60 is then shut off at step 216 
and the motor transport Speed is changed to a MICR 
transport Speed at Step 218. After the presence of a check at 
read head 35 is sensed at step 220, processor 66 repeatedly 
reads the output of MICR reader A/D converter 74 at a 
predetermined Sample rate until at Step 224 a reading of the 
output from fourth position detector 170 indicates that the 
end of a check has been reached. Motor 70 is stopped at step 
226, and certain post-data-capture StepS are carried out in 
steps 228, 230 and 232. 
0086 For archiving applications and for software-aided 
character recognition applications, a constant imaging trans 
port Speed is normally required So that image distortion 
problems are avoided. However, in the case where Stored 
images are Symbologies requiring decoding, Some image 
distortions are often tolerable, and a document can normally 
be imaged Satisfactory while being transported asynchro 
nously through a check reader. 
0087. A document is transported asynchronously through 
a check reader when it is transported by hand. One advan 
tage of manually transporting a document through a check 
reader is that asynchronous transport rate will be moderate 
(in the range of from about 0.25 inches per Second to about 
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1.0 inches per Second). Therefore a computer processable 
image having Satisfactory resolution can be generated using 
a low cost imaging assembly having a Scan rate on the order 
of 50 Scans per Second or leSS. 
0088 A manual imaging check reader is shown in FIG. 
7. Like the embodiment discussed in connection with FIG. 
1 manual imaging check reader 250 includes a transport 
mechanism 265 for transporting a document at a constant 
speed across a MICR read head. However, to the end that 
manual imaging check reader 250 can image documents as 
they are moved manually, manual imaging check reader 250 
includes important modifications. Particularly, imaging 
assembly 60 is mounted forwardly from transport mecha 
nism 265 and directed toward loading platform 266, which 
partially defines a feed path and extends forwardly from Slot 
252. Shown in FIG. 7 as being installed below loading 
platform 266, imaging assembly 60 may also be installed 
above loading platform 266 to enable imaging of a Symbol 
ogy printed on the face of a document. With imager Sensor 
60 mounted forward of transport mechanism 265, docu 
ments inserted into slot 252 can be imaged while being 
loaded into reader 252 before contacting transport mecha 
nism 265, shown in FIG. 7 as a roller. It will be recognized 
that this embodiment of the invention is especially useful in 
the case where a symbol formed toward a leading edge of a 
document requires decoding. While a manual imaging check 
reader can also be provided by installing an imaging assem 
bly rearward of transport mechanism 265, Such a configu 
ration is normally not preferred because it does not take 
advantage of the Slow transport Speed inherent to the loading 
step as in the configuration of FIG. 7. It will be recognized 
that a manual imaging transport mechanism according to 
above description is a two speed transport mechanism as 
described herein wherein the asynchronous manual transport 
of a document constitutes an imaging transport Speed. 
0089 Operation of manual imaging check reader is 
described with reference again to the block diagram of FIG. 
3 and to the flow diagram of FIGS. 8a and 8b. After the 
system is powered up at step 300, processor 66 determines 
if a document has been inserted by continuously reading the 
output from a position detector which is mounted proximate 
Slot opening 258. Upon detection of a document, processor 
66 at steps 304 and 306 repeatedly reads the output of 
imaging assembly converter 76 and attempts to decode the 
captured image. The attempt to decode the image can be 
carried out depending on the type(s) of Symbologies present 
on the document with use of one or more of several available 
and widely known decoding algorithms including, for 
example, algorithm for decoding code 39, UPC, I2Of5, code 
128, code 49, code one, PDF417, or Maxicode. The effec 
tiveness of the decoding algorithm can be enhanced with the 
implementation of an additional algorithm which corrects 
for potential decoding errors associated with transporting a 
document at an asynchronous transport Speed. An example 
of Such an algorithm is the methodology described in 
application Ser. No. 08/504,643, which is assigned to the 
assignee of the present invention, and incorporated by 
reference herewith. Once the symbol is successfully 
decoded (i.e. a "good read occurs) feedback is generated at 
step 310 indicating to the user that the symbol has been 
decoded. Such user feedback may take the form, for 
example, of a flashing LED element, or the Sounding of an 
audible tone. Importantly, a control Signal for Starting motor 
70 is generated at step 312 only after the symbol is success 
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fully decoded. Otherwise, a document could be received by 
roller and transported through check reader without being 
decoded. After motor 70 is started at step 312 operation of 
the manual imaging check reader proceeds in StepS 314 
through 326 as in the case of check reader having a two 
Speed transport mechanism, at StepS 222, through 232, 
described previously in connection with FIG. 6b. 
0090 The check reader thus far described can be imple 
mented as a Stand-alone device, or as a component in a check 
reading system 400. As is indicated in the block diagram of 
FIG. 11, a number of possible peripheral devices can be 
made to communicate with check reader 402 according to 
the invention. 

0091 For example, a host system 404 provided by at least 
one data format engine can be made to communicate with 
data format engine 64 of check reader 402. Host system 404 
may download software and/or data to reader 402. For 
example, host System 404 may download decoding Software 
to reader 402 or may download information regarding the 
endorser, payee, maker, etc. of a check. Check reader 402 
can also be made to upload data to host system 404. In one 
common application, a captured electronic representation of 
a check is transported to host System 404 which comprises 
or is in communication with central check records manage 
ment facility. 
0092. In addition to having an imaging assembly and a 
magnetic ink character reader mounted on the housing of a 
check reader, check reader 402 can be in communication 
with a peripheral magnetic Stripe reader 410 and/or a periph 
eral imaging assembly 412. Peripheral imaging assembly 
412 may be provided, for example, by a single element wand 
type imaging assembly, a multiple element type imaging 
assembly, a matrix array (camera) type imaging assembly, or 
a laser based imaging assembly. 
0093 Data from a peripheral magnetic stripe reader 410 
or a peripheral imaging assembly 412 may communicate 
with check reader through a wireleSS communications port 
420 which may be formed on reader 402. Data can be 
uploaded from a peripheral reader or imager or another 
peripheral component, via wireleSS communications port 
420 using, for example, radio transmission or infrared 
communications technologies. Wireless transmission port 
420 can also be used to upload data from check reader 402 
to host system 404 or to download data from check reader 
402 to a peripheral device. 
0094) Check reader 402 may have a display (not shown) 
formed thereon for displaying information regarding a pro 
cessed check, or regarding the endorser, payee, maker, etc. 
of a check. The display may be provided, for example, by an 
alphanumeric LED or LCD display, a graphic display, or a 
Video display. 
0095 Display of information regarding a check, an indi 
vidual, or a banking institution may also be made by a 
peripheral display 425, which can be provided by an alpha 
numeric LED or LCD display, a graphic display, or a video 
display, commonly a computer monitor. 

0096 Check reader 402 may be in communication with a 
printer 430 which may be adapted to print, for example, a 
representation of an imaged check, MICR data printing, or 
a receipt for the previously made financial transaction. A 
keyboard 436 can be used to input data into check reader 
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402. For example, keyboard 436 may be used to input 
information about a check according to a verbal Statement 
made by a presenter, which is croSS referenced with infor 
mation extracted from a check by processing of the elec 
tronically captured indicia of a check. Check reader 402 may 
be powered by a battery pack, as indicated by 440 of FIG. 
11. 

0097. The present invention may be utilized in a variety 
of applications. Hardware and Software adaptations of the 
present invention may vary depending upon application. 
0098. In one major application of the present invention, 
the check reader performs full check imaging for archiving 
purposes. A full check image can be uploaded to a records 
management facility which may be provided by host System 
404, thereby alleviating the need for further check imaging 
procedures. When an imaging assembly of the check reader 
performs full check imaging, the optics associated with the 
imaging assembly and the imaging assembly must be coor 
dinated So that the imaging assembly images a complete 
width of a check. Methods of coordinating optics So that an 
imaging assembly images a Subject of a desired width are 
well known, and therefore will not be discussed further 
herein. 

0099. In another application of a check reader according 
to the invention, the check reader is used in combination 
with Specialized check indicia in an improved check reading 
System. In the improved check reading System, a two 
dimensional or preferably a Stacked one dimensional por 
table data file (PDF) bar code symbol is printed on a check. 
The Symbol is of a type that represents the image of the 
perSon authorized to present the check. When the check 
reader imaging assembly Senses the PDF Symbol, Software 
asSociated with the Symbol is activated to process the 
Symbol and construct, for identification verification pur 
poses, a near-photograph quality image of the perSon autho 
rized to present the check. In this application, the optics and 
the imaging assembly need only image the Specific area of 
a check having the Symbol, and the check may be trans 
ported manually during image Sensing, using a manual 
imaging check reader according to the invention as shown in 
FIG.8. Display of the near-photograph image of the autho 
rized presenter can be made by a display housed in the 
housing of the check reader, by a peripheral display 426, or 
by the output from printer 430. 
0100. In another application of the invention, an imaging 
assembly is positioned in the check reader housing to image 
the hand-written dollar amount written in the dollar amount 
box of the check. With appropriate character recognition 
Software for processing the hand written numeral image, the 
imaging assembly can be made to automatically aid in the 
determining of the dollar amount of the check, thereby 
eliminating the initial Stage check processing Step of manu 
ally entering the dollar amount of a check into the computer 
System of a bank or Store. 
0101. In a related application, an imaging assembly is 
provided which images the hand-written text image from the 
dollar amount line of the check. The imaging assembly 
imaging the dollar amount line of a check may be, for 
example, a full width imaging assembly having optics for 
imaging the full width of a check, a large imaging assembly 
which images both the dollar amount line and the dollar 
amount box, or a dedicated imaging assembly which images 
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the dollar amount line only. Imaging of the dollar amount 
line can be used in place of or as a Supplement to imaging 
the dollar amount box of a check So that the check proceSS 
ing Step of entering the dollar amount of a check by hand 
will be eliminated. 

0102) In yet another application, an imaging assembly 
mounted in a check reader is utilized to image the Signature 
line of a check. Where an imaging assembly is positioned to 
image the Signature field, the captured image can be pro 
cessed by Signature processing Software of the type which 
produces a numerical code that varies depending on high 
light features of the Signature. The numerical code generated 
by Scanning and processing the Signature image is then 
compared to a numerical Signature code for the patron which 
has been printed on the check or which has been entered into 
the computer System of the bank or Store. 
0103) While the present invention has been described 
with reference to a number of specific embodiments, it will 
be understood that the Spirit and Scope of the present 
invention should be determined with reference to the 
appended claims. 

What is claimed: 
1. A data collection device for reading indicia of an indicia 

bearing member, Said data collection device comprising: 
a housing: 
a feed path at least partially defined by Said housing; 
an automatic transporter disposed in said housing, said 

automatic transporter automatically transporting Said 
document through Said feed path; 

an imaging assembly disposed in Said housing in Such 
position relative to Said automatic transporter that Said 
device captures image information based on an output 
of Said imaging assembly while Said member is manu 
ally moved proximate Said feed path prior to being 
automatically moved by Said automatic transporter; and 

a data format engine coupled with Said imaging assembly 
for decoding decodable indicia represented in Said 
image information. 

2. The data collection device of claim 1, further compris 
ing an information reader disposed in Said housing in Such 
position relative to Said transporter that Said information 
reader reads information of Said document while Said docu 
ment is automatically transported by Said automatic trans 
porter. 

3. The data collection device of claim 2, wherein said 
information reader comprises a magnetically encoded infor 
mation reader. 

4. The data collection device of claim 1, wherein said 
automatic transport included at least one roller, wherein Said 
feed path extends forwardly from Said at least one roller, and 
wherein Said imaging assembly is disposed in Said housing 
forwardly of said at least one roller. 

5. The data collection device of claim 1, wherein said 
housing includes a loading platform extending forwardly 
from Said transporter and partially defining Said feed path, 
and wherein Said imaging assembly is disposed So that Said 
device captures image information based on an output of 
Said imaging assembly wile Said document is manually 
moved over Said loading platform. 
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6. The data collection device of claim 1, wherein said 
automatic transport transports Said documents in a first 
direction, and wherein Said imaging assembly includes a 1D 
image Sensor disposed to capture a slice image extending in 
a direction transverse to Said first direction. 

7. The data collection device of claim 1, wherein said 
imaging assembly includes a 2D camera type image Sensor. 

8. A portable data collection device for reading indicia of 
an indicia-bearing member, Said data collection device com 
prising: 

a housing; 
a feed path at least partially defined by Said housing; 
an automatic transporter disposed in Said housing, said 

automatic transporter automatically transporting Said 
indicia-bearing member through at least a part of Said 
feed path; 

a first information reader disposed in Said housing for 
reading information from Sad member while Said docu 
ment is automatically moved by Said automatic trans 
port; and 

a Second information reader disposed in Said housing in 
Such position relative to Said automatic transporter that 
Said Second information reader reads information of 
Said document while Said document is manually moved 
proximate Said feed path prior to being automatically 
moved by Said automatic transporter. 

9. The data collection device of claim 8, wherein said first 
information reader includes a magnetically-encoded infor 
mation reader. 

10. The data collection device of claim 8, wherein said 
Second information reader includes an imaging assembly. 

11. The data collection device of claim 8, wherein second 
information reader includes an imaging assembly, wherein 
Said device is adapted to capture image information based on 
an output of Said imaging assembly, and wherein Said device 
further includes a data format engine coupled with Said 
imaging assembly for decoding decodable indicia repre 
Sented in image information captured by Said device. 

12. A data collection device comprising: 
a housing having a feed path partially defined by an inlet 

slot for receiving a transportable member bearing 
encoded information; and 

an imaging assembly including a 2D matrix camera 
disposed in Said housing, wherein Said device is 
adapted to capture information based on an output of 
Said imaging assembly, wherein Said imaging assembly 
is disposed So that Said device captures Said image 
information of said member while said member is 
manually moved relative to Said inlet slot prior to being 
received in Said inlet Slot. 

13. The device of claim 12, wherein said device further 
includes a data format engine, Said data format engine 
decoding decodable indicia which is represented in Said 
image information. 

14. The device of claim 12, further comprising an a 
automatic transporter for automatically transporting Said 
indicia bearing member through Said feed slot. 

15. The device of claim 12, wherein said feed path is 
further partially defined by a loading platform extending 
forwardly from Said inlet slot, wherein Said imaging assem 
bly is disposed in Said housing in Such position that Said 
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device captures image information of Said member while 
Said member is manually moved proximate Said loading 
platform. 

16. The device of claim 13, wherein said device is a desk 
top device. 

17. The device of claim 13, wherein said device is battery 
powered. 

18. A data collection device comprising: 
a housing having a feed path partially defined by an inlet 

slot for receiving a transportable member bearing 
encoded information, and partially defined by a loading 
platform extending forwardly from Said inlet slot, and 

an imaging assembly disposed in Said housing and being 
directed toward Said loading platform, wherein Said 
device is adapted to capture image information based 
on an output of Said imaging assembly, wherein Said 
imaging assembly is disposed So that Said device cap 
tures Said image information while Said member is 
manually moved proximate Said loading platform. 

19. The device of claim 18, wherein said loading platform 
is horizontally oriented. 

20. The device of claim 18, wherein said device further 
includes a data format engine, Said data format engine 
decoding decodable indicia which is represented in Said 
image information. 

21. The device of claim 18, further comprising an auto 
matic transporter for automatically transporting Said indicia 
bearing member through Said feed slot. 

22. The device of claim 18, wherein said feed path is 
further partially defined by a loading platform extending 
forwardly from Said inlet slot, wherein Said imaging assem 
bly is disposed in Said housing in Such position that Said 
device captures image information of Said member while 
Said member is manually moved proximate Said loading 
platform. 

23. The device of claim 18, wherein said device is a desk 
top device. 

24. The device of claim 18, wherein dais device is battery 
powered. 

25. A data collection device for collecting data from an 
indicia bearing transportable member, Said device compris 
Ing: 

a desktop housing including a feed path partially defined 
by an inlet slot; 

a magnetically encoded information reader disposed in 
Said housing proximate Said feed path, Said magneti 
cally encoded information reader generating an output 
corresponding to magnetically encoded information of 
Said member, and 

an imaging assembly disposed in Said housing proximate 
Said feed path, wherein Said device is adapted to 
capture a complete side image corresponding to a 
complete side of Said transportable member; and 

a battery for powering Said data collection device. 
26. The data collection device of claim 25, further com 

prising a data format engine, Said data format engine decod 
ing decodable indicia represented in Said complete Side 
image. 

27. The data collection device of claim 25, wherein said 
data collection device is adapted to upload Said complete 
Side image to a host System. 
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28. The data collection device of claim 25, wherein said 
data collection device is adapted to upload Said complete 
Side image to a host System. 

29. The data collection device of claim 25, further com 
prising a display. 

30. The data collection device of claim 25, further includ 
ing a keyboard for entering information into Said device. 

31. An identification System comprising: 
an indicia bearing member, wherein Said indicia bearing 
member includes a decodable indicia encoding infor 
mation which when decoded results in a near-photo 
graph quality electronic representation of a person 
authorized to present Said indicia-bearing member 
being generated; 

a data collection device, adapted to receive and proceSS 
Said indicia-bearing member, Said data collection 
device comprising: 
a housing including an inlet slot for receiving Said 

indicia-bearing member; 
an imaging assembly disposed in Said housing, wherein 

Said device is adapted to capture an image corre 
sponding to a complete Side of Said member includ 
ing Said decodable indicia based on an output of Said 
imaging assembly; 
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a display incorporated in Said housing, 
a data format engine in communication with Said 

imaging assembly, Said data form at engine decoding 
Said decodable indicia of Said complete Side image to 
generate Said near-photograph quality electronic rep 
resentation of Said authorized presenter of Said indi 
cia-bearing member; 

wherein Said device is adapted to display on Said 
display Said electronic representation of Said autho 
rized presenter, and wherein Said device further is 
adapted to upload Said image corresponding to a 
complete Side of Said member to a host System. 

32. The system of claim 31, wherein said indicia bearing 
member included magnetically encoded information and 
wherein Said device further includes a magnetically encoded 
information reader. 

33. The system of claim 31, wherein said member is 
provided by a personal check. 

34. The system of claim 31, wherein said data collection 
device is battery powered. 

35. The system of claim 31, wherein said member com 
prises paper. 

36. The system of claim 31, wherein said device is 
portable. 


