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A printer is provided with a small scanner
located upstream along a paper path from a
printing device such as a print head. A form is
loaded into the printer and is advanced incre-
mentally along the paper path. A segment of the
form is scanned by the scanner. The scanned
segment is displayed on a user interface. A user
may provide information in selected blank
spaces of the displayed segment with a
keyboard. The user may then command the
printer to print, wherein the information is prin-
ted in the selected blank spaces of the segment
by the print head. The next segment of the form
is scanned and displayed to the user.

: screen of the user

Method and apparatus for filling in forms using printers.
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The present invention relates to methods and ap-
paratuses for filling in forms on a data processing
system.

One application of data processing systems is
word processing, wherein documents with text and
even graphics can be created, stored and modified
electronically. A printer is utilized to obtain a copy of
the document on paper.

One common requirement in office environments
is the filling in of forms. Before word processing with
data processing systems, forms were filled in using
typewriters. Because word processing offers so
many advantages over typewriters, it is desirable to
provide the capability of filling in forms using a word
processing system. However, the prior art methods of
filling in forms with word processing systems are too
expensive or too clumsy. Therefore, many offices
equipped with word processing systems continue to
use typewriters to fill in forms.

One prior art method of filling in forms involves
manually creating the form on the word processing
system. An operator duplicates or creates the form.
This is a time consuming process and becomes too
expensive if there are many different forms that need
to be implemented on the word processing system.
Furthermore, this method is not practical for one-of-
a-kind forms. These types of IBM forms are generated
by an outside or out of company source and are filled
in just once.

Another prior art method involves using a scan-
ner and special purpose software for creating an im-
age of the form on a display and for printing the form.
This method is expensive, requiring an expensive
scanner and expensive software. As a result, this
method is not in wide use.

Still another prior art method uses software driv-
ers, which allow a printer to be used in a typewriter
mode. The disadvantage of this method is that as a
user types, the user must both watch the monitor or
screen to see the results of the typing and also look
inside the printer to determine where the print head is
located to determine if the typing will occur where de-
sired. This method is very clumsy to utilize.

It is an object of the present invention to provide
a low cost method and apparatus for filling in forms
with a data processing system.

A method of the present invention scans a seg-
ment of a form and displays the scanned segment. In-
formation is accepted in selected locations on the
scanned segment. The accepted information is print-
ed in the selected locations on the scan segment. The
scanning, accepting and printing steps are repeated
for a new segment of the form.

An apparatus of the present invention includes
means for receiving from a scanner a scanned seg-
ment of the form and for displaying the scanned seg-
ment, means for accepting information in selected lo-
cations on the scanned segment and means for pro-
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viding to a printer the information in the selected lo-
cations on the scanned segment.

In another aspect of the present invention, there
is provided an apparatus for filling in forms that in-
cludes a user interface, a data processing system that
is connected to the user interface and a printer that is
connected with the data processing system. The prin-
ter includes means for printing on paper, a paper path
that is located adjacent to the means for printing and
a scanner that is located adjacent to the paper path
and upstream along the paper path from the means
for printing.

The present invention allows automatic interac-
tion between a user and a form which the user desires
tofill in. An incremental portion of the form is scanned
and displayed to the user. The user provides the de-
sired information in selected locations on the scanned
portion (which are typically blank spaces on the form).
The user then commands a printing operation, where-
in the form advances and the print head, which is lo-
cated downstream from the scanner, prints informa-
tion on the scanned portion. The next adjacent incre-
mental portion is scanned and displayed to the user,
wherein the process is repeated. The present inven-
tion provides a low cost method and apparatus for fill-
ing in forms as a full size scanner is not required.

Fig. 1 is a schematic diagram of a data process-
ing system on which the present invention can be
practiced.

Fig. 2 is a schematic diagram of a printer of the
present invention, in accordance with a preferred em-
bodiment.

Fig. 3 is a flow chart showing the method of the
present invention, in accordance with a preferred em-
bodiment.

In Fig. 1, there is shown a schematic diagram of
a data processing system 11, upon which the present
invention can be practiced. The data processing sys-
tem 11 includes plural individual computers 13 which
are connected together in a local area network (LAN)
15. Each computer 13 includes a user interface,
which has a display screen 17 and a keyboard 19.
Each computer 13 may also be connected to a stor-
age device 21. One or more of such storage devices
21 may be utilized, in accordance with the present in-
vention, to store applications or resource objects
which may be periodically accessed by any user with-
in the data processing system 11.

The data processing system 11 may also include
a mainframe computer 25 that is connected to one of
the computers by a communication link 27. The main-
frame computer 25 may also be coupled to a storage
device 29 which may serve as a remote storage for
the computers.

Each computer may also be connected to a prin-
ter 23. The printer 23 can be of any type, such as las-
er, thermal or ink jet. The printer thus may use con-
ventional and commercially available art for its print-
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ing operations.

Referring to Fig. 2, some of the components of
the printer 23 are shown. The printer has a path 31 for
directing paper 33 past a print head 35. A support sur-
face 37 is located on the opposite side of the path 31
from the print head 35. Therefore, a piece of paper 33
traversing the paper path 31 is interposed between
the support surface 37 and the print head 35. The pa-
per moves in the direction shown by the arrow. After
the paper exits past the print head 35, it proceeds to
a drum or roller 39. The drum 39 is used to advance
the paper 33 along the paper path 31. In Fig. 2, the
relative sizes of the components are schematically
drawn. The printer has other components as well,
such as a tray or slot for feeding in paper, rollers 40
for assisting the drum 39 in moving the paper along
the paper path, and a tray or slot for receiving paper
that exits the printer.

Ascanner 41 is located adjacent to the print head
35. The scanner 41 is positioned upstream on the pa-
per path 31 from the print head 35. Thus, as the paper
is fed through the printer, it passes by the scanner 41
before itencounters the print head 35. The scanner 41
is located on the same side of the paper 33 as the print
head 35. Thus, the paper 33 is interposed between
the support surface 37 and the scanner 41.

The scanner 41 can be an optical character read-
er and may be of the high resolution type to read fine
print. The scanner is sized to read a few lines (for ex-
ample, 1-5 lines) of a form at a time. The scanner may
be of the type that reads the desired number of lines
at the same time, or else of the type that reads a row
or rows of pixels, advances the form or paper to read
next row or rows of pixels, and so on. As an example,
the scanner 41 could have the following specifica-
tions: 400 dots per inch (dpi), 8 bit gray scale, 24 bit
color scale recognition, single pass color scanning
mechanism and automatic exposure. The scanner 41
need not have color recognition capability nor 400 dpi
resolution, as most forms do not have color or fine
print.

The print head 35 and scanner 41 are connected
to control electronics in the printer 23. The control
electronics are connected to one of the computers 13.

The method of the present invention, in accor-
dance with a preferred embodiment, will now be de-
scribed referring to Figs. 2 and 3. In the flow chart of
Fig. 3, the following graphical conventions are ob-
served: a rectangle for either a process or function, a
diamond for a decision and a circle for a connector in
exiting to or entering from another part of the flow
chart. These conventions are well understood by pro-
grammers skilled in the art of data processing and
user interfaces and the flow charts are sufficient to
enable a programmer skilled in the art to write code
in any suitable computer programming language,
such as BASIC, PASCAL or C for a computer such as
the IBM Personal System / 2 (PS/2) family of comput-
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ers which support these languages.

The method can be embodied in a software driver
for one or more of the computers 13 in Fig. 1. A user
loads a form 33 into the printer 23, with the ink side
of the form oriented so as to face the print head 35 and
the scanner 41. Atypical form that can be filled in with
the present invention is the declaration and power of
attorney for patent application filed with this patent
application. This form contains printed matter such as
required statements for the inventors, as well as blank
spaces for information such as the names and ad-
dresses of the inventors. The blank spaces are under-
lined. The form is loaded into the printer so that the
top of the form is fed in first, with the bottom of the
form fed in last. Thus, the lines on the form are orient-
ed transversely to the direction of travel of the form.

The operator starts the method, step 51, by exe-
cuting the software driver. The form 33 is advanced
inside of the printer to the scanner 41, where a seg-
ment of the form, such as a few lines, are scanned,
step 53. Rollers inside of the printer, along with drum
39 are used to advance the form.

Next, in step 55, the scanned segment is sent to
the computer 13 to which the printer 23 is attached.
The computer 13 displays the image of the scanned
segment of the form 33 on the display screen 17, step
57

In step 59, the user selects a blank space on the
form 33 by positioning the cursor therein. Then, using
the keyboard 19 the user types the information de-
sired in the selected blank space. The user may then
select another blank space in the segment that is dis-
played and type in information. The information may
be edited by deleting, modifying, moving, etc.

After the segment being displayed is filled in, the
user then presses a predesignated key or keys (such
as RETURN) on the keyboard 19, step 61, to com-
mand the printer to print the information in the dis-
played segment of the form 33. In step 63, the printer
23 prints the information in the selected places chos-
en by the user in step 59. Specifically, the printer ad-
vances the form until the firstline of the scanned seg-
ment is adjacent to the print head 35. The printer
prints the information in the selected blank spaces on
the first line. When printing operations on the firstline
have been completed, the form is advanced to print
the next lines, step 65. Thus, the printer prints the in-
formation in the scanned segment of the form.

Some printers print rows of pixels instead of a full
line of text. For these printers, the print head, which
may move horizontally across the form page, prints a
first row of pixels, advances the form to present a sec-
ond row of pixels to the print head, prints the second
row of pixels, advances the form to present a third row
of pixels to the print head, and so on until the segment
of the form that is displayed on the screen has been
filled in with the information provided by the user.

In step 67, the method determines if there is more



5 EP 0 621 559 A2 6

of the form to be scanned. If YES, then in step 69, the
form is advanced along the paper path and the scan-
ner 41 scans the nextline or lines in the next adjacent
segment. The image of the scanned segment is stor-
ed. In step 71, the stored image is displayed on the
screen 17 to the user. The method returns to step 59,
wherein the user types in information into selected
areas on the displayed segment of the form.

The steps of printing information on a previously
scanned segment and scanning the next adjacent
segment may occur sequentially or simultaneously,
depending on the spacing between the scanner 41 in
the print head 35.

Returning to step 67, if the result is NO, there is
no more paper to be scanned, then the method ends.

The present invention makes filling in forms sim-
ple. The user need only place the formin the input tray
or slot of the printer and execute the software driver
program. The form is automatically advanced, a seg-
ment at a time, through the printer. Each segment is
scanned and displayed on the screen, so that the user
can fill in the blank areas. After each segmentis filled
in on the display with information to the satisfaction
of the user, the printer prints the information on the
form in the desired locations and scans and displays
the next segment to repeat the process.

The number of lines in a segment may be select-
ed by the user. For example, the user may select that
five lines of the form are to be scanned in the seg-
ment. Alternatively, the user can specify the segment
size using linear measurements such as inches or
centimeters. For example, the user may specify that
each segment contain two inches of the form.

The screen 17 may display more than one seg-
ment at a time. For example, if each segment con-
tains three lines, then every time a new segment is
scanned, the display on the screen scrolls upwardly.
Thus, the upper portion of the screen contains seg-
ments that have already been printed on the form,
while the lower portion of the screen contains the
"working" segment which is receptive to typed infor-
mation and which has not yet been printed on the
form.

With the present invention, an expensive scanner
that must scan a whole form at once is not required.
Instead, a smaller and less expensive scanner is util-
ized and made a part of the printer. In addition, the
need for a conventional typewriter is eliminated.

Color on forms can be used to provide error de-
tection. For example, certain blank areas on a form
may be designated for numerical inputs. These par-
ticular blank areas can be colored, such as light blue.
If the user mistakenly types in alphabetic information
in the light blue areas, which are reserved for num-
bers, the method warns the user that an incorrect in-
put has been detected before this information is print-
ed onto the form. This allows the user to correct the
information that is in the blank space.
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The color input detection scheme can be imple-
mented as follows: After step 59, where the user
types in information at the selected place, the method
determines if there is color present on the scanned
segment of the form. If NO, there is no color, then the
method proceeds directly to step 61. However, if
YES, there is color, then the method determines if the
user has typed in the correct type of information into
the selected color coded space. This is performed by
accessing a stored table that lists the allowed type or
types of information for each color. Then, the type of
information required for the detected color is deter-
mined from the table. The type of information that was
input by the user is then compared to the required
type of information. If there is a match, that is the user
input the correct type of information, then the method
proceeds to step 61. If there is a mismatch, then a
warning is displayed to the user that the type of infor-
mation input is incorrect and the method returns to
step 59 to allow additional inputs. A color scanner is
of course required to detect the colors on the form.

Tabbing that corresponds to the layout of the dis-
played form segment can be utilized to make use sim-
pler. The blank spaces on a displayed segment may
be spaced widely apart. In step 59, the method de-
tects the location of the blank spaces on the screen
17. Use of the tab key moves the typing cursor se-
quentially among the blank spaces on the screen,
causing the typing cursor to skip over the nonblank
spaces. The direction or arrow keys can also be util-
ized to move the typing cursor among the blank
spaces in the desired direction.

After the form has been printed, the scanned im-
age of the form, in its entirety, can be stored for future
use. Thus, the form can be reproduced, with its blank
spaces. In addition, the form, asfilled in with the user
supplied information can be stored. Copies of the fil-
led in form can be made on the printer. The informa-
tion on the filled out form can be edited and the edited
form can be reproduced on the printer.

Claims

1. A method of filling in a form with a data process-
ing system and a printer, comprising the steps of:
a) scanning a segment of said form and dis-
playing said scanned segment;
b) accepting information in selected locations
on said scanned segment; and
¢) printing said information in said selected lo-
cations on said scanned segment and repeat-
ing steps a)-c) until said form has been com-
pleted.

2. The method of Claim 1 wherein said step of scan-
ning a segment of said form further comprises the
step of scanning one or more lines of said form.
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The method of Claim 1 or 2 wherein said step of
accepting information in selected locations on
said scanned segment further comprises the step
of allowing a user to type in said information in
said locations selected by said user.

The method of Claim 1 or 3, further comprising
the step of locating a scanner upstream along a
paper path from a means for printing on paper be-
fore the step of scanning a segment of said form
and displaying said scanned segment.

The method of Claim 4, wherein said step of re-
peating said steps of scanning a segment of said
form and displaying said scanned segment, ac-
cepting information in selected locations on said
scanned segment and printing said information in
said selected locations on said scanned segment
further comprises the step of advancing said form
along said paper path so as to locate said scan-
ned segment adjacent to said means for printing
and a next segment which is adjacent to said
scanned segment adjacent to said scanner.

The method of Claim 1, wherein:
a) said step of scanning a segment of said
form further comprises the step of scanning
one or more lines of said form;
b) said step of accepting information in select-
ed locations on said scanned segment further
comprises the step of allowing a user to type
in said information in said locations selected
by said user;
¢) locating a scanner upstream along a paper
path from a means for printing on paper be-
fore the step of scanning a segment of said
form and displaying said scanned segment;
and
d) said step of repeating said steps of scan-
ning a segment of said form and displaying
said scanned segment, accepting information
in selected locations on said scanned seg-
ment and printing said information in said se-
lected locations on said scanned segment fur-
ther comprises the step of advancing said
form along said paper path so as to locate said
scanned segment adjacent to said means for
printing and a next segment which is adjacent
to said scanned segment adjacent to said
scanner.

7. Anapparatus for filling in a form with a data proc-

essing system, comprising:
a) means for receiving from a scanner a scan-
ner segment of said form and for displaying
said scanned segment;
b) means for accepting information in select-
ed locations on said scanned segment;
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10.

1.

12.

¢) means for providing to a printer said infor-
mation in said selected locations on said
scanned segment.

The apparatus of Claim 7 wherein said means for
receiving from a scanner a scanned segment of
said form further comprises means for scanning
one or more lines of said form.

The apparatus of Claim 7 or 8 wherein said
means for accepting information in selected loca-
tions on said scanned segment further comprises
means for allowing a user to type in said informa-
tion in said locations selected by said user.

The apparatus of any of the claims 7 or 9 wherein
said means for accepting information in selected
locations on said scanned segment further com-
prises means for allowing a user to type in said
information in said locations selected by said
user.

An apparatus for filling in a form, comprising:

a) a user interface;

b) a data processing system connected to said
user interface;

¢) a printer connected to said data processing
system, said printer further comprising means
for printing on paper, a paper path located ad-
jacent to said means for printing and a scan-
ner located adjacent to said paper path and
upstream along said paper path from said
means for printing.

The apparatus of Claim 11 further comprising
means for moving said form by said means for
printing and said scanner.
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