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(57) Abstract: A document scanner (10) includes an input tray (30) for holding documents (20) prior to imaging; an output tray
(150) for holding documents after the documents exit the scanner; an output image capture device (140) for capturing images of
the output tray; an image processor for determining characteristics of the output tray or characteristic of the documents after the
documents exit the scanner; and scanner functions are modified based on the output tray characteristics or the document character-
istics.
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A DOCUMENT SCANNER
FIELD OF THE INVENTION

This invention relates to extracting properties of a document and
the exit area characteristics as the document exits the scanner. This information is
used to enable, disable, or improve features or functions of the scanner.

BACKGROUND OF THE INVENTION

A document scanner moves a document through a transport path
and creates an image of the document as it moves. The processor for the
document scanner has preset document characteristics and the operator must select
functions and features to accommodate the specific requirements for a particular
type of document. Alternately, the scanner may default to less efficient settings
that will process all documents since scanners are not typically programmed with
specific requirements on a document-by-document basis.

The preset characteristics include document characteristics such as
size, weight, texture; and specific application requirements such as resolution and
imaging mode, color, simplex, or duplex. In a document scanner, the documents
to be scanned may vary by size, weight, color content, physical condition, or other
characteristics, which may require different scanner features to be enabled or
operator actions to be employed, for the most optimal and efficient mode of
operation. Prior knowledge of these many different document attributes can
enable the proper selection of scanner features to improve the efficiency of the
scanning process or enable other features which may provide specific applications
required by a particular type, style, or size of document. Prior knowledge of the
documents physical condition can also prompt immediate action from the operator
to protect the document or scanner or allow other features within the scanner to
perform more reliably.

The exit area of the scanner is used for collecting the scanned
documents as they exit the transport. A document must also exit the scanner, once
it has been imaged, in an orderly fashion. By discerning document characteristics
in the exit arca as well as the exit area characteristics such as number of
documents, the exit area features which control stacking and tracking can be

managed.
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There is a need, therefore, for detection of document characteristics

after the document exits the transport path.
SUMMARY OF THE INVENTION

Briefly, according to one aspect of the present invention a
document scanner includes an input tray for holding documents prior to imaging;
an output tray for holding documents after the documents exit the scanner; an
output image capture device for capturing images of the output tray; an image
processor for determining characteristics of the output tray or characteristic of the
documents after the documents exit the scanner; and scanner functions are
modified based on the output tray characteristics or the document characteristics.

The invention and its objects and advantages will become more
apparent in the detailed description of the preferred embodiment presented below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-section view from the side of a document scanner
according to the present invention.

FIG. 2 is a perspective view of a scanner output tray.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be directed in particular to elements
forming part of, or in cooperation more directly with the apparatus in accordance
with the present invention. It is to be understood that elements not specifically
shown or described may take various forms well known to those skilled in the art.

FIG. 1 is a side cross-sectional view of a document scanner 10. As
shown in FIG. 1, documents 20 are first placed in the input tray 30 of the scanner.
The document is moved forward into the scanner by the feed roller 50 and
separation roller 60. The document continues through the document transport 70,
is imaged by the front and rear cameras 80 and 90 respectively, and then moves
out of the transport exit 130 into the output tray 150.

As the document 20 exits the transport 70 at the transport exit 130,
the document and the output tray 150 are imaged by the output imaging device
140. The images are sent to the image processor 100 to discern document 20 and

output tray 150 characteristics.
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One output tray characteristic is whether or not there are
documents 20 present in the output tray 150. If the output tray 150 is determined
to be empty the processor 110 will determine how many documents 20 can be
scanned before the output tray 150 becomes full. Also determining the output tray
150 level of documents 152 will be used by the processor 110 to stop scanning if
the output tray becomes full. This may happen if the operator continues to place
documents in the input tray 30 while scanning without removing documents from
the output tray 150.

Another important characteristic is the stacking of the documents
20 in the output tray 150. If the documents 20 are not laying flat, one on top of
another, the processor 110 will stop the scanning process and prevent additional
documents from stacking improperly. Improper stacking may be an indication of
the controlled output stacking 120 feature not be operating properly or being
inadvertently turned off. Based on the output tray 150 characteristics, proper
adjustment of the output tray side guides 160 or end stop 170 will be determined.
The scanning may be stopped for the operator to adjust the side guides or end
stop, or an auto adjust feature can be employed to make the correction while
scanning is continued.

Based on document information from an input imaging device 40
the number of documents entering the scanner is be compared to the number of
documents exiting the scanner. The document condition exiting the scanner will
also be compared to condition of documents entering the scanner to determine if
damage to the document, such as bent or torn corners 154, is occurring within the
document transport 70, as is shown in FIG. 2. The processor will then stop the
scanning process and alert the operator.

Using the information from the input imaging device 40 the
number of documents 20 entering the document scanner 10 can be compared to
the number of documents 20 exiting the scanner. If the number of documents 20
exiting the document scanner 10 does not match the number of documents 20
entering the document scanner 10 the operator will be alerted to the lost

document.
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In a C-shape document transport the document order can be tracked
using document content captured by the output imaging device 140 in conjunction
with the rear camera 90. In a straight through document transport, the document
order can be tracked using the document content captured by the output imaging

5  device in conjunction with the front camera 80.
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CLAIMS:
1. A document scanner comprising:

an input tray for holding documents prior to imaging;

an output tray for holding documents after the documents
exit the scanner;

an output image capture device for capturing images of the
output tray;

an image processor for determining characteristics of the
output tray or characteristic of the documents after the documents exit the scanner;
and

wherein scanner functions are modified based on said

output tray characteristics or said document characteristics.

2. A document scanner as in claim 1 comprising an input

image capture device for capturing images of documents in the input tray.

3. A document scanner as in claim 1 wherein images of

documents are captured as they exit the scanner.

4. A document scanner as in claim 1 wherein images of the

documents are captured after they exit the scanner.

5. A document scanner as in claim 1 wherein one

characteristic is whether or the output tray is empty.

6. A document scanner as in claim 1 wherein one

characteristic is a level of documents in the output tray.

7. A document scanner as in claim 1 wherein one

characteristic is whether the documents are improperly stacked.
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8. A document scanner as in claim 7 wherein an operator is

alerted if the documents are improperly stacked.

9. A document scanner as in claim 7 wherein the processor
5  determines if the documents are improperly stacked due to output tray side guides

or end stop.

10. A document scanner as in claim 1 wherein the processor
compares the input condition of the document to the output condition of the

10  document.



PCT/US2011/047362

WO 2012/024151

1/2

00}
\

L OId

\ois

0l




WO 2012/024151 PCT/US2011/047362

2/2

140




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/047362

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4N1/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4AN GO3G

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 9 110277 A (MITA INDUSTRIAL CO LTD) 1-10
28 April 1997 (1997-04-28)
abstract; figures 1,2,4
Y US 2003/076518 Al (MIYAKE HIROYUKI [JP] ET 1-10
AL) 24 April 2003 (2003-04-24)

abstract; figures 1,2,8,11
Y US 2005/047243 Al (HIN CHEE CHONG [MY]) 2
3 March 2005 (2005-03-03)
abstract; figure 1A
paragraph [0028]

Y US 2009/121424 Al (EGUCHI TATSUYA [JP]) 6-9

14 May 2009 (2009-05-14)
abstract; figures 2-15

paragraph [0059] - paragraph [0062]
paragraph [0020] - paragraph [0021]

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merr:ts, such combination being obvious to a person skilled
inthe art.

"&" document member of the same patent family

Date of the actual completion of the international search

14 October 2011

Date of mailing of the international search report

03/11/2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Brans, Tim

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2011/047362
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 9110277 A 28-04-1997  NONE
US 2003076518 Al 24-04-2003 JP 4055385 B2 05-03-2008
JP 2003123055 A 25-04-2003
US 2003076518 Al 24-04-2003
US 2005047243 Al 03-03-2005 DE 102004033145 Al 31-03-2005
JP 2005078645 A 24-03-2005
US 2005047243 Al 03-03-2005
US 2009121424 Al 14-05-2009  JP 4556987 B2 06-10-2010
JP 2009120320 A 04-06-2009
US 2009121424 Al 14-05-2009

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report

