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PHOTOELECTRIC IMAGING APPARATUS AND 
METHOD OF USING 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to photo 
electric imaging devices and, more particularly, to a photo 
electric imaging device adapted to use an external light 
source to illuminate the object being imaged. 

BACKGROUND OF THE INVENTION 

[0002] Photoelectric imaging devices are Well knoWn in 
the art and produce machine-readable data representative of 
an object Which is imaged, e.g., a page of printed text. One 
type of photoelectric imaging device is an optical scanning 
device. In an optical scanning device, an object is moved 
relative to the optical scanning device or visa versa as the 
optical scanning device generates data representative of the 
object. The data generated may be in the form of binary 
numbers and stored in a data storage device for processing. 
The folloWing patents Which describe optical scanners are 
hereby incorporated by reference for all that is disclosed 
therein: US. Pat. No. 5,552,597 of McConica for HAND 
HELD SCANNER HAVING ADJUSTABLE LIGHT 
PATH; US Pat. No. 5,646,394 of Steinle for IMAGING 
DEVICE WITH BEAM STEERING CAPABILITY; and 
US. Pat. No. 5,680,375 of Cristie et al. for ULTRAPORT 
ABLE SCANNER. 

[0003] Some photoelectric imaging devices employ line 
focus systems, Which image an object by sequentially focus 
ing narroW “scan line” portions of the object onto a linear 
photosensor array. Examples of photoelectric imaging 
devices that use line-focus systems include optical scanning 
devices and facsimile machines. Scanning is performed by 
illuminating the object and focusing a line portion of the 
light re?ected from the object onto the photosensor array. 
The narroW strip or line portion of the object Which is 
imaged on the linear photosensor array is usually called a 
“scan line.” As the object is moved relative to the photo 
electric imaging device, a plurality of scan line images are 
formed, Which taken collectively, represent the object. 

[0004] A photosensor array generally consists of a linear 
array of photodetector elements (or simply photodetectors), 
Which correspond to small area locations on the scan line. 
These small area locations on the scan line are commonly 
referred to as “picture elements” or “pixels.” The corre 
sponding photodetectors themselves are also sometimes 
referred to as pixels. In response to light from its corre 
sponding pixel location on the scan line, each photodetector 
in the photosensor array produces a data signal Which is 
representative of the light it experiences during an interval 
of time knoWn as a sampling interval. The data signals from 
the photodetectors may be received and processed by an 
appropriate data processing system. 

[0005] Monochrome optical scanners generate machine 
readable data corresponding to a single monochrome image 
of the object being scanned. Amonochrome scanner may, for 
example, generate a “black and White” image of a scanned 
object regardless of the actual colors contained in the object. 
In a color, or polychrome, optical scanner, machine-readable 
data is generated corresponding to a plurality of mono 
chrome components (typically, red, green and blue) appear 
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ing in the object. Generally, the monochrome components 
are combined to arrive at a polychrome (color) image of the 
object. 
[0006] Several methods for accomplishing color optical 
scanning are knoWn in the art. One such method, knoWn as 
a “multi-pass” scanning method, involves scanning the 
object several times. On the ?rst “scanning pass,” mono 
chrome scan line images of the object corresponding to a 
single color (e.g., red) are impinged onto a single linear 
photosensor array. On the second scanning pass, mono 
chrome scan line images are acquired Which correspond to 
a second color (e.g., blue). The process is then repeated until 
the desired number of monochrome images of the object has 
been acquired. Thereafter, a computer processor may be 
used to combine the individual monochrome images into a 
polychrome image of the object. In some multi-pass scan 
ning devices, the light source may be manipulated to provide 
the desired color of monochrome light during each scanning 
pass in order to select the color of the monochrome image 
Which is acquired during each pass. In other multi-pass 
scanning devices, a plurality of ?lters may be selectively 
placed betWeen the object and the photosensor array in order 
to select the color during each pass. 

[0007] Another method for accomplishing color optical 
scanning is knoWn as a “single pass” scanning method. In 
single pass color scanning, a plurality of linear photosensor 
arrays (e.g., three) may be used. Each of the photosensor 
arrays receives light of a different color (e.g., red, green and 
blue). In this manner, all of the desired monochrome images 
of the object may be acquired in a single scanning pass. Each 
of the linear photosensor arrays may be provided With a ?lter 
to cause the desired color of light to be impinged on the 
array. Alternatively, an optical beam splitting device may be 
used to separate light from the object being scanned into a 
plurality of monochrome components. Examples of optical 
scanning devices using such beam splitting devices are 
disclosed in the following US. Pat. No. 5,410,347 of Steinle 
et al. for COLOR OPTICAL SCANNER WITH IMAGE 
REGISTRATION HOLING ASSEMBLY; US. Pat. No. 
4,870,268 of Vincent et al. for COLOR COMBINER AND 
SEPARATOR AND IMPLEMENTATIONS; US. Pat. No. 
4,926,041 of Body for OPTICAL SCANNER (and corre 
sponding EPO patent application no. 903068765 ?led Jun. 
22, 1990) US. Pat. No. 5,032,004 of Steinle for BEAM 
Splitter APPARATUS WITH ADJUSTABLE IMAGE 
FOCUS AND REGISTRATION (and corresponding EPO 
patent application no. 913041851 ?led May 9, 1991); US. 
Pat. No. 5,044,727 of Steinle for BEAM Splitter/COM 
BINER APPARATUS (and corresponding EPO patent appli 
cation no. 91303860.3 ?led Apr. 29, 1991); US. Pat. No. 
5,040,872 of Steinle for BEAM Splitter/COMBINER WITH 
PATH LENGTH COMPENSATOR (and corresponding 
EPO patent application no. 901242792 ?led Dec. 14, 1990; 
Which has been abandoned); and US. Pat. No. 5,227,620 of 
Elder, Jr. et al. for APPARATUS FOR ASSEMBLING 
COMPONENTS OF COLOR OPTICAL SCANNERS (and 
corresponding EPO patent application no. 913044038 ?led 
May 16, 1991), Which are all hereby incorporated by refer 
ence for all that is disclosed therein. 

[0008] There are many types of photosensor devices 
knoWn in the art. TWo types of photosensor devices, hoW 
ever, are commonly used in optical scanning devices. These 
are the charged coupled device and the contact image sensor. 
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A charged coupled device-type photosensor device is typi 
cally a single semiconductor chip With at least one linear 
array of photodetectors mounted to it. The semiconductor 
chip is typically much smaller than a desired scan line, so the 
image of the object must be focused onto the charged 
coupled device. For this reason, optical scanners using 
charged coupled devices typically require an extended focal 
length betWeen the object being imaged and the charged 
coupled device. 

[0009] A contact image sensor-type photosensor device is 
typically a linear arrangement of linear optical arrays. Each 
linear optical array has at least one linear array of photode 
tectors mounted to it. One example of a commercially 
available linear optical array used in a contact image sensor 
type photosensor device is available from Texas Instru 
ments, Inc. of Austin, Tex. and sold as model number 
TSL2301. The linear optical arrays are in close proximity to 
a lens, Which in turn is in close proximity to the object being 
scanned. The lens typically has a reduction ratio of 1:1. An 
example of such a lens is the SELFOC lens manufactured by 
Mirco Optics Company, Limited, a subsidiary of the Nippon 
Sheet Glass, Limited. SELFOC is a registered trademark of 
Nippon Sheet Glass, Limited. 

[0010] The lens receives light re?ected from the object 
and focuses a scan line of the object onto the array of 
photodetectors. The photodetectors, in turn, output electrical 
data corresponding to the light they receive. The data from 
the photodetectors may be processed by a computer as is 
knoWn in the art. Due to the 1:1 lens ratio, the length of a 
contact image sensor array of photodetectors may be sub 
stantially the same length as the scan line. Accordingly, an 
extended focal path, as described above With respect to a 
charged coupled device-type scanner, is not needed in a 
scanning device using a contact image sensor. An example 
of a contact image sensor device is disclosed in the US. Pat. 
No. of Kochis et al. for MULTI-SEGMENT LIN 
EAR PHOTOSENSOR ASSEMBLY, ?led on the same day 
as this application (attorney docket number 10971676-1), 
Which is hereby incorporated by reference for all that is 
disclosed herein. 

[0011] As computers and processing equipment have 
become smaller and less expensive, attempts have been 
made to make scanning devices more portable and less 
expensive. Improving portability includes making a scan 
ning device Which is easily transportable in that it is light 
Weight, small, and uses minimal poWer. LikeWise, optical 
systems for portable scanning devices must generally be 
very compact and light Weight due to the constraints of their 
operation. The cost, siZe and Weight of optical scanning 
devices may be reduced by limiting the number of compo 
nents that are required to operate the optical scanning 
devices. 

[0012] Conventional optical scanning devices require 
various onboard components in order to operate properly. 
These components include a light source, various optical 
components, including at least one photosensor device, a 
poWer source, a processor, a data storage device, and func 
tion buttons. The need for a light source dictates that a poWer 
source be provided to supply the light source. The processor 
is required to read the data from the photosensor device, 
convert the data to a form that may be read by a machine, 
and store the data in the data storage device. Function 
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buttons may also be required as a user interface betWeen the 
user and the optical scanning device. 

[0013] The poWer source requirements and the internal 
devices required to operate optical scanning devices limit 
portability and increase the cost of optical scanning devices. 
The poWer source requirements and internal devices add 
bulk, Weight, and expense to the optical scanning devices. 
The poWer source requirements also necessitate that optical 
scanning devices be operated in close proximity to an 
electrical source or be provided With batteries. If optical 
scanning devices are operated from an electrical source, 
such as an electrical outlet, the electrical source must be 
converted to a voltage Which Will operate the scanning 
electronics. Adding a voltage converter to an optical scan 
ning device adds further Weight, bulk and expense to the 
optical scanner. Batteries may be used to operate the light 
source and processing electronics; hoWever, batteries are 
generally heavy, expensive, and require recharging or 
replacing. 

[0014] Therefore, it Would be generally desirable to pro 
vide a photoelectric imaging device that requires feWer 
onboard components and, thus, overcomes the aforemen 
tioned problems associated With photoelectric imaging 
devices. 

SUMMARY OF THE INVENTION 

[0015] The present invention is directed to an improved 
photoelectric imaging device Which does not require an 
onboard light source. The improved photoelectric imaging 
device is con?gured to utiliZe light from an external source 
to illuminate the object being imaged. The external light 
source may be a linear source, such as a tube-shaped lamp, 
or it may be a planar source, such as a video display used 
With a desktop or laptop computer. The improved photo 
electric imaging device, thus, does not require either a light 
source or an associated poWer source to be physically 
located Within the photoelectric imaging device. 

[0016] One application of the improved photoelectric 
imaging device is in an optical scanning device. The fol 
loWing description summariZes the improved photoelectric 
imaging device as used in an optical scanning device. It is 
to be understood, hoWever, that the improved photoelectric 
imaging device is applicable to other types of imaging 
devices as Well. 

[0017] The improved scanning device is con?gured to 
collect light from an external light source in order to 
illuminate the object Which is to be scanned. The con?gu 
ration of the scanning device may be such that light from the 
external source enters the bottom of the scanning device and 
travels through the scanning device to illuminate the object, 
Which may be located on top of the scanning device. In one 
embodiment, the scanning device may be con?gured to 
focus light from a video display onto the object Which is to 
be scanned, thereby using the video display as the external 
light source. 

[0018] The external light source may be operated to pro 
vide a light source for either a monochrome or a polychrome 
scan. In the case of monochrome scanning, the external light 
source may, for example, emit either White or green light to 
illuminate the object to be scanned. In the case of poly 
chrome scanning, the external light source may emit a full 
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spectrum of light necessary to image the colors in the object, 
e.g., red, green, and blue spectral components. 

[0019] The external light source may emit light over an 
area that is Wide enough to illuminate the object, and thus, 
may be adequately used to illuminate a scan line on the 
object. Light re?ected from the illuminated object may then 
be focused onto a photosensor device located in the scanning 
device. The photosensor device may then convert the 
re?ected light to electrical data for processing. 

[0020] During a scan, the object to be imaged may be 
passed over an illumination area on the scanning device. As 
the object is passed over the illumination area of the scan 
ning device, light from the external light source illuminates 
the object. The re?ected light from the illuminated object, in 
the form of a scan line, is focused onto the photosensor 
device. As scanning occurs, the accrual of scan lines may be 
processed and stored by an external computer, eliminating 
the need for an onboard processor located Within the scan 
ning device. Alternatively, the data processing and storage 
may be performed by a processor that is internal to the 
scanning device. 

[0021] The improved scanning device may be made par 
ticularly portable and economical When the external light 
source is a video display as used With an external computer. 
In this case, no light source is required to be located Within 
the improved scanning device and, therefore, no poWer 
supply for the light source is required to be located Within 
the improved scanning device. The improved scanning 
device may further use the external computer to process the 
image data, further decreasing the Weight, siZe, cost and 
complexity of the improved scanning device by eliminating 
the need for a complex processor and a data storage device 
to be located Within the improved scanning device. The 
external computer may also control the spectral components 
emitted by the video display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a cutaWay vieW of the scanning device 
located adjacent to a video display. 

[0023] FIG. 2 is a schematic illustration of the optical path 
used for an optical scanning device. 

[0024] FIG. 3 is a schematic illustration of a contact 
image sensor-type photosensor device. 

[0025] FIG. 4 is a schematic illustration shoWing the 
scanning device placed on a video display and scanning a 
page of text. 

[0026] FIG. 5 is a cutaWay vieW of the scanning device 
using a roller to hold a page of text. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] FIGS. 1-5, in general, illustrate a photoelectric 
imaging apparatus 10, depicted as an optical scanning 
device, for producing machine-readable data representative 
of an imaged object 54, FIG. 1. The photoelectric imaging 
apparatus 10 includes a housing 20; at least one photosensor 
device 40 located Within the housing 20; a ?rst light path 56 
extending Within the housing 20 and adapted to pass light 
from a ?rst portion 52 of the object 54 to the photosensor 
device 40; and a second light path extending Within the 
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housing 20 and adapted to transmit light from betWeen point 
external to the housing 20 and the ?rst portion 52 of the 
object 54. 

[0028] FIGS. 1-5 also illustrate, in general, a system for 
producing machine-readable data representative of an 
imaged object 54. The system includes a housing 20; a light 
source 60 located external to the housing 20; at least one 
photosensor device 40 located Within the housing; a ?rst 
light path 56 extending Within the housing 20, the ?rst light 
path 56 adapted to pass light from a ?rst portion 52 of the 
object 54 to the photosensor device 40; and a second light 
path 56 extending Within the housing 20, the second light 
path 56 adapted to transmit light from betWeen a point 
external to the housing 20 and the ?rst portion 52 of the 
object 54. 

[0029] FIGS. 1-5 also illustrate, in general, a method of 
scanning an object 54 With a photoelectric imaging appara 
tus 10. The method includes illuminating the object 54 
Which is to be imaged With light 65 emitted from an external 
light source 60; maintaining relative movement betWeen the 
object 54 to be imaged and the imaging apparatus 10; and 
re?ecting light 56 illuminating the object 54 onto a photo 
sensor device 40. 

[0030] Having generally described the improved photo 
electric imaging device and a method of photoelectric imag 
ing, the device and method Will noW be described in further 
detail. 

[0031] The folloWing description illustrates the improved 
photoelectric imaging device as an optical scanning device. 
HoWever, it is to be understood that this description is for 
illustration purposes only and that the improved photoelec 
tric imaging device may readily take the form of other 
imaging devices as Well. 

[0032] FIG. 1 illustrates the improved scanning device 10, 
Which is con?gured to use light 64 from an external light 
source to illuminate the object 54 being scanned. The 
external light source may be in be in the form of a planar or 
linear source, so as to illuminate a scan line portion 52 of the 
object 54. Examples of linear external light sources include 
a tube-shaped lamp and a linear array of light emitting 
diodes. An example of a planar source is a video display. For 
the purposes of illustration, the scanning device 10 Will be 
described beloW in conjunction With a video display 60 as 
the external light source. HoWever, it is to be understood that 
the scanning device 10 may, alternatively, be used in con 
junction With any of the aforementioned external light 
sources. 

[0033] Referring again to FIG. 1, the scanning device 10 
may include a housing 20. The housing 20 may include a top 
Wall 21, a bottom Wall 22, a left Wall 23, a right Wall 24, and 
tWo ends (only the end 29 is shoWn in FIG. 1). The housing 
20 may be generally con?gured as a parallelepiped-shaped 
structure. Aportion of the bottom Wall 22 of housing 20 may 
have an opening 25 to alloW light 64 from the video display 
60 to enter the housing 20. A portion of the top Wall 21 of 
housing 20 may also have an opening 26 to alloW light from 
the video display 60 to illuminate a scan line portion 52 of 
the object 54. A piece of glass or other transparent material 
27 may be placed in the bottom opening 25 of the housing 
20 in order to keep contaminates from entering the housing 
20. Likewise, a piece of glass or other transparent material 
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28 may be placed in the top opening 26 of the housing 20 to 
keep contaminates from entering the housing 20. A seal 15 
may be attached to the lower Wall 22 such that it is located 
betWeen the housing 20 and the video display 60 as shoWn 
in FIG. 1. The seal 15 serves to prevent extraneous light 
from entering the interior of housing 20 When a scan is being 
performed. The seal 15 may be a foam type material that is 
not transparent. TWo fastening straps 41 and 42, FIG. 4, may 
be attached to the housing 20 to fasten the housing 20 to the 
video display 60. The fastening straps 41 and 42 may, for 
example, use VELCRO to attach the scanning device 10 to 
the video display 60. VELCRO is a registered trademark of 
the Velcro Corporation of Manchester, NH. 

[0034] Astrap 36 may be attached to the top Wall 21 of the 
housing 20 to hold the object 54 against the housing 20 
during a scan. The strap 36 may be secured to housing 20 so 
that the object 54 may be placed betWeen the strap 36 and 
the housing 20 as illustrated in FIG. 1. The strap 36 may 
extend in a direction Which is perpendicular to the scan 
direction 130. The strap 36 may be located adjacent to 
opening 26 in the housing 20 so that When the object 54 is 
under strap 36, the object 54 may be illuminated. The strap 
36 may be constructed from a rigid material such as metal 
or plastic. 

[0035] Additionally, an input/output port 110 may be 
located on the surface of housing 20. The port 110 may serve 
to relay data betWeen the scanning device 10 and external 
devices. The port 110 may be a physical connection device 
such as an industry standard “IEEE-1284” type connector or 
it may be a non-contact connection apparatus such as an 
infrared communication port. 

[0036] The housing 20 may contain the components nec 
essary to illuminate and image the object 54. Speci?cally, a 
lens 66 and at least one photosensor device 40 may be 
located Within the housing 20. A data line 168 may also be 
located Within the housing 20. Data line 168 may be 
connected betWeen the photosensor device 40 and the port 
110 and may serve to relay data betWeen external devices 
and the photosensor device 40. 

[0037] The lens 66 may be in a light path betWeen the 
bottom opening 25 and the top opening 26 of the housing 20. 
Lens 66 may be a standard lens as is knoWn in the art, or it 
may be a prism or a ?ber optic assembly Which serves to 
collect light 64 external to the housing 20 and concentrate 
the light onto the object 54. The photosensor device 40 may 
be located Within the housing 20 at the termination of a light 
path 56 Wherein the light path 56 commences at the object 
54. The photosensor device 40 may comprise an optical 
device 70 and a photoelectric device 72, as illustrated in 
FIG. 2. The optical device 70 may be located at the 
termination of the light path 56 and serves to focus light 56 
onto the photoelectric device 72. 

[0038] The photosensor device 40 may be a contact image 
sensor-type device as shoWn schematically in FIGS. 2 and 
3. When the photosensor device 40 is a contact image 
sensor-type device, the optical device 70 may be a lens and 
the photoelectric device 72 may be at least one linear optical 
array. In a contact image sensor, the optical device 70 is 
typically a lens With a reduction ratio of 1:1. An example of 
the lens is the SELFOC lens manufactured by Nippon Sheet 
Glass Limited. SELFOC is a registered trademark of Nippon 
Sheet Glass Limited. The photoelectric device 72 may 
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comprise an array of linear optical arrays 145 in close 
proximity to the lens 70, FIG. 3. The linear optical arrays 
145 may contain at least one linear array of photodetectors 
146 mounted to the linear optical arrays 145. Due to siZe 
constraints, several linear optical arrays 145 may be aligned 
to form an elongated linear array of photodetectors 146 as 
illustrated in FIG. 3. The photodetectors 146 may be located 
so as to face the lens 70. 

[0039] As an alternative to the contact image sensor-type 
device described above, the photosensor device 40 may be 
a charged coupled device-type device. The charged coupled 
device 72 is generally a single semiconductor and is typi 
cally a smaller device than an array of linear optical arrays 
used in a contact image sensor. Use of a charged coupled 
device generally requires the image beam 56 to be focused 
onto the charged coupled device. In this case, the optical 
device 70 may comprise mirrors and other optical compo 
nents that fold the image beam 56 to create an extended focal 
length. The extended focal length alloWs the image beam 56 
to be focused onto the charged coupled device 72. 

[0040] The contact image sensor does not require the 
extended focal path of a charged coupled device, so an 
optical scanner using a contact image sensor may be more 
compact. HoWever, a contact image sensor does not reduce 
the image, so the linear optical arrays 145 and photodetec 
tors 146, FIG. 3, typically need to extend the length of a 
scan line. 

[0041] FIG. 4 depicts an embodiment of the scanning 
device 10 positioned on a video display 60 of a video 
monitor 150 in the process of scanning an object 54. The 
object 54 being scanned is depicted as a page of text. For the 
purpose of illustrating the use of the scanning device 10, the 
video display 60 is being used as the external light source. 
It is to be understood, hoWever, that other linear or planar 
light sources may be used in place of the video display 60. 

[0042] In order to perform a scan of the object 54, the 
scanning device 10 may be placed adjacent to the video 
display 60 of a video monitor 150. The area of the video 
display 60 to Which the scanning device 10 is adjacent must 
emit light during a scanning operation. Controlling the 
emission of light from a video display is Well knoWn in the 
art. The tWo fastening straps 41 and 42 may be used to fasten 
the scanning device 10 to the video monitor. 

[0043] During a scanning operation, the leading edge 132 
of the object 54 may be placed betWeen the strap 36 and the 
housing 20. The side of the object 54 that is to be scanned 
is placed facing the housing 20. The user then initiates a scan 
and pulls the object 54 in the scanning direction 130 betWeen 
the strap 36 and the housing 20. The entire area of the object 
54 Which is to be scanned must pass over the opening 26 in 
the housing 20, FIG. 1, so as to be illuminated. 

[0044] During the aforementioned scanning operation, the 
improved scanning device 10 collects light 64 from the 
video display 60 to illuminate the object 54, FIG. 1. The 
video display 60 emits light 64 in the form of a planar 
source. The lens 66 collects a Wide area of the light 64 and 
concentrates it to illuminate a narroW scan line portion 52 of 
the object 54. The spectrum of light 64 emitted by the video 
display 60 may be selected depending upon the scanning 
application. For monochrome scanning, a White or green 
light source may be emitted by the video display 60. For 
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polychrome scanning, the video display 60 may emit a full 
spectrum of light (e.g., red, green, and blue) either simul 
taneously or separately upon separate scans. 

[0045] Referring again to FIG. 1, light 64 from the video 
display 60 may pass through the transparent material 27 in 
the opening 25 in the bottom Wall 22 of the housing 20. The 
light 64 may then enter the lens 66. The lens 66 collects light 
64 from the video display 60 and concentrates the light 64 
onto the object 54 via the light path 65. Light path 65 
extends from the lens 66 through the transparent material 28 
in the opening 26 of the housing 20 and to the object 54. In 
this manner, the object 54 may be illuminated by the light 64 
emitted from the video display 60. 

[0046] Light re?ected from the object 54 generates an 
image beam 56. The image beam 56 is a narroW scan line 
portion of the object 54. The image beam 56 may pass 
through the transparent material 28 in the opening 26 of the 
housing 20. The image beam 56 may then be focused onto 
the photosensor device 40. The photosensor device 40 
generates electrical data representing the scan line portion 
52 of the object 54. 

[0047] Referring to FIG. 2, the image beam 56 may enter 
the optical device 70, Where it is focused onto the photo 
electric device 72. The photoelectric device 72 generates a 
data signal representing light received by the photoelectric 
device 72. The data signal may be output from the photo 
electric device 72 via the data line 168 to the port 110. As 
the object 54 is moved across the scanning device 10, the 
photosensor device 40 may continue imaging scan line 
portions 52 of the object 54 until the entire object 54 has 
been scanned. 

[0048] The data generated by the photosensor device 40 
may be processed by various methods knoWn in the art. 
Processing the data generated by the photosensor device 40 
may be done by an external computer 160, FIG. 1. Process 
ing the image by the use of the external computer 160 
eliminates the need for a microprocessor, a data storage 
device, associated electronics, and their poWer supplies to be 
physically located Within the housing 20. The external 
computer 160 may further function as an interface betWeen 
the user and the scanning device 10. Using the external 
computer 160 as an interface eliminates the need for func 
tion buttons generally required for scanning devices to be 
located on the housing 20. The use of the external computer 
160 to process the image data further decreases the siZe, 
cost, Weight, and complexity of the scanning device 10. 

[0049] Referring to FIG. 1, the external computer 160 
may have a processor 162 and a data storage device 163 
located Within the external computer 160 and an input/ 
output port 164 attached to the external computer 160. The 
external computer 160 may also be electrically connected to 
a keyboard 170 and the video display 60 by a data line 169, 
FIG. 4. The processor 162 may be electrically connected to 
the port 164, the data storage device 163, the video display 
60, and the keyboard 170. The processor 162 must be 
capable of processing image data from a photosensor device 
40 as is Well knoWn in the art. The data storage device 163 
may be one of many data storage devices knoWn in the art. 
Examples of data storage devices 163 include random access 
memory devices and magnetic storage media. The port 164 
may be similar to the port 110 located on the housing 20 of 
the scanning device 10 as previously described. The port 110 
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on the scanning device 10 and the port 164 located on the 
external computer 160 may be electrically connected by a 
data line 166. The keyboard 170 may be any conventional 
keyboard that connects to a computer as is knoWn in the art. 

[0050] The data from the photosensor device 40 may be 
transmitted to the external computer 160 for processing, 
FIG. 1. The data may be transmitted via the data line 168, 
through the port 110, via the data line 166, through the port 
164 and to the processor 162. The processor 162 may be 
programmed to perform the image processing on the data 
transmitted from the photosensor device 40 as is Well knoWn 
in the art. The external computer 160 may also store 
unprocessed or processed data in the data storage device 163 
for use at a later time. 

[0051] In addition to processing image data, the external 
computer 160 may also control the scanning operation and 
provide poWer to the scanning device 10. Controlling the 
scanning operation may include interfacing With the user 
and controlling the external light source. Such user inter 
faces may be accomplished via the keyboard 170, Which 
may be electrically connected to the external computer 160. 
The external computer 160 may provide electric poWer to 
the scanning device 10 through the port 164 as though the 
scanning device 10 Was a peripheral device as is knoWn in 
the art. The electric poWer may be used by the electronic 
components Within the scanning device 10. Using the poWer 
from the external computer 160 further decreases the cost, 
siZe, Weight and complexity of the scanning device 10 by 
eliminating the need for a poWer source to be located Within 
the scanning device 10. 

[0052] Controlling the external light source may be 
accomplished by electrically connecting the video display 
60 to the external computer 160, FIG. 4, as is Well knoWn 
in the art. When the video display 60 is connected to the 
external computer 160, the user may control the spectrum of 
light emitted by the video display 60. SoftWare Within the 
external computer 160 and controlled by the user may 
determine the color of light emitted by the video display 60, 
and thus, the color of light used to illuminate the object 54. 

[0053] The spectrum of light 64 emitted by the video 
display 60 may be selected depending upon the scanning 
application. For monochrome scanning, a White or green 
light source may be emitted by the video display 60. For 
polychrome scanning, the video display 60 may emit a full 
spectrum of light (e.g., red, green, and blue) either simul 
taneously or separately upon separate scans. When the 
object is illuminated by separate colors on separate scans, 
the processor 162 may converge the images generated by 
each scan into a single scan. One type of softWare for 
converging the images is knoWn as stitching softWare and is 
Well knoWn in the art. 

[0054] The external computer 160 may further interface 
With the user via the video display 60. The video display 60 
may have a section used as a menu screen 155, FIG. 4. The 
menu screen 155 may display information that is required to 
operate the scanning device 10. This information may 
include prompts to start the scanning operation, text of 
scanned data, and error messages. Generating the menu 
screen 155 and any text contained Within the menu screen 
155 may be done by softWare located in the external 
computer 160. The menu screen 155 may be located far 
enough from the area on the video display 60 used by the 



US 2001/0046333 A1 

scanning device 10 so that the scanning device 10 Will not 
collect extraneous light from the information being dis 
played on the menu screen 155. 

[0055] An alternative embodiment of the scanning device 
10 processes image data from the photosensor device 40 
internal to the scanning device 10. Rather than processing 
data by a microprocessor 162 located in the external com 
puter 160, a microprocessor, not shoWn, may be internal to 
the housing 20. Adata storage device, not shoWn, associated 
With the microprocessor may also be internal to the housing 
20. In this embodiment, data may be processed and stored 
internally, and doWnloaded at a later time. 

[0056] Processing the data internal to the housing 20 may 
require user interface function buttons to be physically 
located on the housing 20. These function buttons may 
include a scan button, not shoWn, and an on-off sWitch, not 
shoWn. The scan button may be used to cause the scanning 
device 10 to commence a scanning operation. The on-off 
sWitch may serve to poWer the scanning device 10 on and off 
in a conventional manner. 

[0057] There are several embodiments of the scanning 
device 10 that may apply to the housing 20. The housing 20 
may be shaped to conform to the shape of the external light 
source used by the scanning device 10. The housing 20 may, 
for example, be shaped so that it may be placed adjacent to 
a video display 60. Therefore, the bottom Wall 22 of the 
housing 20 facing the video display 60 may be shaped as the 
inverse of the video display 60, thus alloWing the video 
display 60 and the housing 20 to abut one another. Speci? 
cally, the bottom Wall 22 of the housing 20 that faces the 
video display 60 may be curved to match a cathode ray tube 
as is used in many video displays. The housing 20 may then 
comprise a concave bottom surface 22 With a radius equal to 
the convex radius of a cathode ray tube used by a video 
display. 
[0058] FIG. 5 depicts an alternative embodiment of the 
housing 20 in Which a roller assembly 35 is used in place of 
the strap 36. The roller 30 may be rotatably mounted on an 
axle portion 32 and fastened to the housing 20 by a fastener 
34. The roller 30 may be placed perpendicular to the 
scanning direction 130. The roller 30 may also be located 
above the top opening 26 in the housing 20 so that the object 
54 may be illuminated at the location of the roller 30. The 
roller 30 may have a length of, e.g., 9 inches and an outside 
diameter of, e.g., 0.5 inches, Which alloWs a standard piece 
of 8.5 by 11 inch paper to be scanned in one pass. Roller 30 
may be constructed having a metal core covered by an 
elastomeric coating. 

[0059] The roller 30 may be connected to a drive motor, 
not shoWn, Which turns the roller 30 and thus moves the 
object 54 over the scanning device 10 While a scan is being 
performed. A transducer, not shoWn, may be connected to 
the motor or the roller. The transducer may send a signal 
indicative of the speed of the roller 30 to the external 
computer 160. In this manner, the external computer 160 
may determine the speed at Which the object 54 is passing 
over the scanning device 10 in order to correlate data from 
the photosensor device 40 to the proper location on the 
scanned object 54. The external computer 160 may further 
control the activation and the speed of the motor. 

[0060] A further embodiment of the housing 20 does not 
include a lens 66. Light 64 emitted by the video display 60 
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may pass through the transparent material 27 in the opening 
25 and into the housing 20. The light may then pass through 
the transparent material 28 in the opening 26 to illuminate 
the object 54. The image beam 56 may then be processed as 
previous described. In this embodiment, there are no devices 
located betWeen the external light source and the object 54 
that optically alter the light emitted from the external light 
source. 

[0061] While an illustrative and presently preferred 
embodiment of the invention has been described in detail 
herein, it is to be understood that the inventive concepts may 
be otherWise variously embodied and employed and that the 
appended claims are intended to be construed to include 
such variations except insofar as limited by the prior art. 

What is claimed is: 
1. Aphotoelectric imaging device for producing machine 

readable data representative of an imaged object, said pho 
toelectric imaging device comprising: 

a) a housing; 

b) at least one photosensor device located Within said 
housing; 

c) a ?rst light path extending Within said housing, said 
?rst light path located betWeen a ?rst portion of said 
object and said at least one photosensor device; and 

d) a second light path extending Within said housing, said 
second light path located betWeen a point external to 
said housing and said ?rst portion of said object. 

2. The apparatus of claim 1 Wherein said housing com 
prises at least a ?rst side and a second side, and Wherein at 
least a portion of said second light path extends Within said 
housing from said ?rst side to said second side. 

3. The apparatus of claim 2 Wherein said ?rst side of said 
housing comprises a surface that is approximately the 
inverse shape of a video display. 

4. The apparatus of claim 2 Wherein said ?rst side of said 
housing comprises a concave surface. 

5. The apparatus of claim 1 further comprising a strap 
attached to said housing, Wherein said strap is spaced from 
said housing and proximately located at said ?rst portion of 
said object. 

6. The apparatus of claim 1 further comprising a roller, 
rotatably attached to said housing Wherein said roller is 
spaced from said housing and proximately located at said 
?rst portion of said object. 

7. The apparatus of claim 6 further comprising a motor 
operatively connected to said roller. 

8. The apparatus of claim 6 further comprising a trans 
ducer operatively connected to said roller. 

9. The apparatus of claim 1 Wherein said photosensor 
device comprises a contact image sensor having at least one 
linear array of photodetectors. 

10. The apparatus of claim 1 further comprising a pro 
cessor Wherein said processor is external to said housing and 
Wherein said processor is electrically connected to said 
photosensor device. 

11. The apparatus of claim 10 Wherein said processor is 
located Within a computer Which is external to said housing. 

12. The apparatus of claim 1 further comprising a light 
source, Wherein said light source is external to said housing 
and is located in said second light path. 
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13. The apparatus of claim 12 wherein said light source is 
a video display. 

14. The apparatus of claim 13 Wherein said video display 
is electrically connected to a processor. 

15. The apparatus of claim 13 Wherein said video display 
comprises a menu screen. 

16. The apparatus of claim 1 further comprising an optical 
device located in said second light path. 

17. A photoelectric imaging system for producing 
machine-readable data representative of an imaged object, 
said photoelectric imaging system comprising: 

(a) a housing; 

(b) a light source located external to said housing; 

(c) at least one photosensor device located Within said 
housing; 

(d) a ?rst light path extending Within said housing, said 
?rst light path located betWeen a ?rst portion of said 
object and said at least one photosensor device; and 

(e) a second light path extending Within said housing, said 
second light path located betWeen said light source and 
said ?rst portion of said object. 

18. The system of claim 17 Wherein said light source is a 
video display. 

19. The apparatus of claim 17 Wherein said housing 
comprises at least at ?rst side and a second side, Wherein 
said second light path extends from said external light 
source through said housing ?rst side, through said housing 
second side and to said ?rst portion of said object. 

20. The apparatus of claim 17 Wherein said ?rst side of 
said housing comprises as surface that is approximately the 
inverse shape of a video display. 

21. A method of scanning an object With a photoelectric 
imaging device, Wherein said photoelectric imaging device 
is located Within a housing, said method of scanning com 
prising: 
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(a) illuminating said object With light emitted from a light 
source located external to said housing, Wherein said 
light source generates a ?rst light beam and a portion of 
said ?rst light beam passes through said housing; 

(b) maintaining relative movement betWeen said object 
and said photoelectric imaging device; 

(c) re?ecting light illuminating said object onto at least 
one photosensor device located Within said housing. 

22. The method of claim 21 further comprising causing 
relative movement betWeen said object and said photoelec 
tric imaging device numerous times and changing the color 
of light emitted by said light source each time said object is 
moved relative to said photoelectric imaging device. 

23. The method of claim 21 Wherein said light source is 
a video display. 

24. The method of claim 21 Wherein said housing com 
prises at least a ?rst side, said housing ?rst side adapted to 
receive light from said light source and Wherein said method 
further comprises placing said housing ?rst side adjacent to 
a video display. 

25. The method of claim 21 further comprising concen 
trating light from said light source onto said object. 

26. The method of claim 21 further comprising adjusting 
said light source to provide a desired light color. 

27. The method of claim 21 further comprising generating 
a plurality of color spectral components With said light 
source. 

28. The method of claim 21 further comprising processing 
data from said photosensor device. 

29. The method of claim 28 Wherein said processing is 
performed by a processor located external to said housing. 

30. The method of claim 28 Wherein said processor is 
operatively connected to said light source. 

* * * * * 


