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METHOD AND APPARATUS FOR CREATING, INDEXING AND
" VIEWING ABSTRACTED DOCUMENTS

-

BACKGROUND OF THE INVENTION

Field of the Invention
. The present invention relates to a method
and apparatus for creating a collection of indexed '
document images whereby the document images may be
10 retrieved through the indek, and to a method and
apparatus for rapidly browsing through document
images by viewing abstract structural views of the
document images rather than the document.images
themselves.
15 _
Description of the Related Art
Recently, as increasingly larger storage
devices have becétme available, and it has become
possible to store documents not simply as ASCII text
20 but also as a full facsimile image of the document.
More specifically, it is now commonplace to convert
‘'a document into a computer-readable bit map image of
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the document-aﬁd'to store the bit map image of the
document. Accordingly, whereas ASCII text storage
permitted stofage and'display of only text portions
of documents, it is now pdséible'to store a document'
5 in compﬁter readable form and to display not only
the text but also pictures, l1ine art, graphs, tables
and other non-text objects in the document.
Likewise, it is also possible to store and display
documents such that text attributes, such as size,
10 font, position, etc., are preserved.

Despite these advances, however, it is
still difficult to retrieve the document images into
computer memory quickly, and then to browse quickly
through computer-displayed document images, for

15 example, in a situation where a computer ocperator
retrieves many document images and searches through
those document images to find a particular document.
These difficulties can pe attributed to at least two
1imitations. First, current limitations on

20 pandwidth of the computer systems limit of the speed
at which documents may be retrieved from storage
"and displayed. For example, at 300 dots-per-ihch
resolution, an ordinary 8% by 11 inch black and
white document requires approximately 8.4 million

25 pbits to store a full document image. Adding
halftone (grey levels) or color to the image, OX
increasing the resolution at which the image is
stored, can easily increase storage requirements to
many tens of millions of bits. The time requifed to

30 retrieve those bits from storage and to create and
display the resulting image is significant, even
with current high speed computing equipment. The
time is lengthened even further in situations where
the document image is retrieved from storage in a

35 first computer and electronically transmitted, for
example, by modem, to a second computer for display
on the second computer.
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Second; even when a full dqcument image is
dispiayed to an operator, there is ordinarily too
much information for an average operator to
comprehend quickly. Much of the information
displayed to the operator is not relevant to the
operator’s guery and much time is therefore wasted
in displaying the non-relevant information. And the
presence of such non-relevant information can slow
the operator in his attempt to locate and understand

.document information that is relevant to the query.

Moreover, simply retrieving appropriate
documents for presentation to an operator from a

. large collection of documents can prove difficult

because of the large amount of information that must
be searched. Conventional document retrieval
systems ordinarily rely on the creation of a text
index by which text documents may be retrieved.

With document images (as oppoéed to text documents),
it has been proposed to subject the document images

to optical character recognition processing ("OCR

processing”) and to index the resulting text.
Systems such as those proposed in U.S. Patent
5,109,439 to Froessl suggest that is ohly necessary
to OCR-process specific areas of the document to
simplify the indexing process, but it has
nevertheless heretofore proved difficult to create
an adequate index for retrieval of document images.

SUMMARY OF THE INVENTION

It is an object of the present invention
to address the foregoing difficulties.

In one aspect, the invention provides a
system for rapidly browsing through document images
by displaying not the full document image, but
rather only an abstract structural view of the

REPLACED
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5 in documents, and those objects are displayed for
presentation to the operator in an abstract
structured 1ayout'that is representative of the full
document image. The level of abstraction and how
the document is rendered on the display may be
10 defined by the operator. Thus, it is possible for
the operator to specify a high level of abstraction
where only labelled objects are displayed in the
appropriate layout; likewise, it is also possible
- for the operator to specify a lower level of
15 abstraction where the original document image for
only specific types of objects, such as for titles,
is displayed. It is also possible for the operator
to specify that text type objects should be
displayed as ASCII equipment characters rather than
20 the original image of the text. By displaying only
abstract structural views of document. images rather
than the full document image, and by. permitting the -
operating to specify the level of abstraction, it is
possible to retrieve and display document images
25 " qguickly and to present the information to the
operator in a quickly comprehendible format.
According to this aspect, the invention
provides a method and apparatus for storing document
images in which a document image is obtained, for
30 example, by scanning an original document, the
document image is processed to determine the
structure of the document, and the structure of the
document is stored together with the document image.
Preferably, the structure of the document is
35 determined by conventional block selection
techniques which utilize a rule-~based knowledge
system for identifying specific areas in a document
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be retrieved from storage and dlsplayed For exanple, at 300

resolution, an ordinary 8[err] by 11 inch black and white ‘document requires
approxinﬁtely 8.4 mllion bits to store full document inmage. Adding

hal ftone (grey Ieggdsko glgkikgn he ”%%%te se sto%hsh éﬁﬂﬁﬂg%QQXUtion

at which the inmage s stor can-e I'ncre s to
many tens of n1|Iﬁbn§60ﬁrBaSsSurhethBMEtheqmqqaman¢ mmaqaan§trmse bits

fromstorage and uRcengRkeadnded sPldheiliy watildd Mbjumas | Sutlddtild cant,

even with current -hi gh speed conputi’ng .equi pnent. ting is Iengthened
even further in stiesK §edeghdom techniques are descrlbed in co-

5 pending application Serial No. 07/073,012 filed
April 24, 1992 entitled."Method and Apparatus for
Character Recognition".

According to this aspect, the invention

further provides a method for displaying document

10 images in which, given an image of a document and
its corresponding structure, a representation of the .
structure of the document is displayed and selected
structural areas of the display are selectively
replaced with corresponding areas from the full

15 document image. The abstraction level at which the
structure is displayed may be designated, whereby
the structural representation may be displayed with
nixed areas of structure and full document image (or
ASCII text equivalent) in accordance with the

20 designated abstraction level. If desired, the

. display may be either a visual display or a verbal

display in which the structure and content of the
.document is enunciated through text-to-speech
techniques which convert the structural and

25 contextual information into spoken words for aural
communication.

In a further aspect of the invention, a
retrieval index by which images of documents may be
retrieved is created. According to this aspect a

30 document is scanned to form a document image, and
the document image is processed, for example, by
block selection techniques, to identify areas on the
document of a first type such as title areas, and
areas on the document of other types. The document

35 image in the first type areas are converted into
text, for example, by optical character recognition
("OCR") techniques. The converted text is indexed
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so as to form a retrieval index, and the document'
image is stored together with the indexed text such
" that the stored document index may be retrieved with
reference to the indexed text. Advantageously, the
5 invention creates a retrieval index only from first-
type areas of the document, such as from title areas
of the document or from the first paragraph of text
areas of the document.
This brief summary has been provided so
10 that the nature of the invention may be understood
quickly. A more complete understanding of the
invention can be obtained by reference to the
following detailed description of the preferred
embodiment thereof in connection with the attached
15 drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Figure 1 is a perspective view of the
' outward.appearaﬁce of an apparatus aécording to the
invention, and Figure 2 is a block diagram of the-
Figure 1 apparatus.
Figure 3 is a full diagram showing the
25 overall operation of the.Figure 1 apparatus.

Figure 4 is a full diagram showing
inputting and indexing documents according to the
invention.

Figure 5 is a view showing a

30 - representative input document.

Figure 6 is a view for explaining how
various blocks identified within original documents
are stored.

Figure 7 is a flow diagram for explaining

35 ~ document display_aceording to the invention.

Figures 8 to 10 are views showing

representative displays of an-abstracted document,
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much information for an average operator to conprehend qui ckl y. h
information displayed to the operator is not relevant to the op een Replac
query and nuch time is therefore wasted in displaying the non- re l“ “"
i nformati on. ‘And the presence of such non-reél evant -i nformation c

operator in-his attenpt to locate and ungerstand document i nformation that

is relevant to the query. Moreover, sinply retrieving appropriate
docunents for pre§ﬁn&ﬁ‘ibﬂnﬂ?uﬁas%eéﬁaomf59@ eléaéggnsahhictlon of -

docunents can prove difficulf because of the i.nf ormati on
that nust be sear EKRANSEBRVEAL FEASFLAECARBRE ?@tgh@vggsg§§F fE ordinarily
rely on the creatgggufibné.t ext index by which text docunents nmay be
retrieved. Wth docunent inmages (as opposed to text docunents) it has been
proposed to subject the docunent inages

5

DETAILED DESCRIPTION OF THE_PREFERRED EMBODIMENT

Figures 1 and 2 show an apparatus
according to the present invention.

10 As shown in these figures, reference
numeral 10 designates personal computing equipment
such as an IBM PC or PC-~compatible computer.
Computing equipment includes a CPU 11 such as an
80386 processor which executes stored program

15 instructions such as operator selected applications
programs that are stored in RAM 12 or specialized
functions such as start-up programs or BIOS which
are stored in ROM 14. Computing equipment 10
further includes a local area network interface 15

20 which provides interface to a local area network 16
whereby the computing equipment 10 can access files
such as document files on a remote file server or
send files for remote printing or have remote
machines access document images on equipment 10 or

25 otherwise interact with a local area network in
accordance with known techniques such as by file
exchange or by sending or receiving electronic mail.
| Computing equipment 10 further includes a
monitor 17 for displaying graphic images and a

30 keyboard/mouse 19 for allowing operator designation
of areas on monitor 17 and inputting information. '

Mass storage memory 20, such as a fixed
disk or a floppy disk drive, .is connected for access
by CPU 11. Mass storage 20 typically includes

35 stored program instruction sequences such as an
instruction sequence for scanning, indexing,
retrieving and displaying documents according to the
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instruction sequences for executing application
programs such as word processing application
programs, optical character récdgnition programs,
block selection applications prograﬁs, spreadsheet

application programs, and other information and data -
processing programs. Mass storage memory 20 further

includes document index tables which contain index
information by which documents may be retrieved as
well as bit map imageé of documents, document
structures, and ASCII text for text areas of the
documents. Other data may be stored on mass storage
memory 20 as desired by the operator.

A modem 21, a facsimile interface 22, and
a voice telephorie intérface 24 are provided so that
CPU can interface to-an ordinary telephone line 25.
Each of the modem 21, facsimile interface 22, and
voice telephone interface 24 are given access to the
telephone line 25 via a telephone line switch 26
which is activated under control by CPU 11 so as to
connect telephone line 25 to one of the modem 21,
the facsimile 22, or the voice telephone
interface 24, as appropriate to the data being sent
and received on the telephone line. Thus, CPU 11

‘can send and receive binary data such as ASCII text

files or document images files via modem 21 and it
can be controlled by a remote computer via modem 21,
it can send and receive facsimile messages via
facsimile interface 22, and it can interact on an
ordinary voice telephone line via voice telephone
interface 24. In this regard, voice telephone
interface 24 is provided with a DTMF decoder 24A soO
as to decode tones on the voice telephone line 25
which correspond to operator depressions of a
telephone keypad. In accordance with stored program
instruction sequences in mass storage memory 20, the

decoded tones are interpreted by CPU 11 into

%@ erla ced
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opefator commands, and those operator commands are
executed so as. to take predesignated actions in
accordance with operator depressions of the
telephone keypad.
5 A conventional text-to-speech convertor 27
.-is connector to the CPU 11. The text-to-speech
convertor 27 interprets text strings that are sent
to it and converts those text strings to audio
speech. information. The text-to-speech convertor 27
10 provides audio speech information either to a
speaker 27 for enunciation to a local computer
operator, or provides audio speech information to
the voice telephone interface 24 for enunciation
over ordinary voice telephone lines.
15 MIDI ("Musical Instrument Digital
Interface") synthesizer 30 is also connected to
CPU 11 and interprets MIDI music commands from
CPU 11 so as to convert those MIDI music commands to
audio wave forms. The audio wave forms are, in
20 turn, played out over speaker 28 or provided to
voice telephone interface 24 for play out over
ordinary voice telephone lines.
Scanner 31 operates to scan original
documents printed on a sheet of paper, and to
25 convert the information of those original documents
into a bit~by-bit computer readable representation
of that document. Scanner 31 may be a simple black
and white scanner, but more preferably scanner 31
includes at least half-tone (grey scale) processing
30 capabilities and/or color processing capabilities.
Printer 32 is provided to form images of
documents under the control of CPU 11. Printer 32
may be an'ordinary black and white printer, but,
more preferably, printer 32 includes half-tone
35 and/or color capabilities. .
' A CD ROM 34, such as an optical disk, is
connected for access by CPU 11. CD ROM 34 operates
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obj ects are displayed for presentation.to the operator in AR ggw} placed

| evel of abstraction and how t he docunent is rendered on the tiﬁ?
defined by the operator. Thus, it is possible for the operat

structured | ayout ‘that is representative of the full docunen
hi gh | evel of abstraction mhere only I"abd 1ed obj ects are dlsplayed I n the

appropriate Iayou I|ke %P | so OSSIb|e for the oagratorﬁ§
specify a | ower VeFuBP Fa Poff “RE 8 &fe M355g SRRF a8 BRBREY ge for
~only specific typaadobonhpénbsadﬂutﬂoaalfdmfbmﬂh&apnlsodcsphaygd S

al so possible for QﬁmQR%r ba 8 % %ph u&% P%é%e%ygﬂdpﬂb% h%nih°U|d be

dlsplayed as ASCI equl p arac ers ra the ori | mage o
the text. By d|sp$§ypﬁ§U§ﬁ|y It is also poss1b1e to prov1de a write-

5 once-read-many ("WORM") optical device or an
ordinary read/write optical device $o0 as to further
supplement the stdrage capabilities. 1In addition,
the local area network 16, CPU 11 can access
document indexes and document images and document

10 structure stored at remote file server locations,
and via modem 21, CPU 11 can access document indexes
and document images stored at centralized data base
locations over ordinary voice telephone lines.

- Figure 3 is a flow diagram showing overall

15 operation of the Figures 1 and 2 apparatus..  The
process steps shown in Figure-3 are executed by
CPU 11 in accordance with stored program instruction
sequences stored in mass storage 20 and executed out
of RAM 14. _

20 In step S301, CPU 11 displays a main
selection menu on monitor 17 and permits operator
selection of one of the menu items.- In step S302,
if the operator has selected to input documents,.
then flow advances to step S303 in which document

25 image prbcessing is executed, after which flow
returns to step S301. If the operator does not
select document input but instead selects to
retrieve documents (step S304) then flow advances to’
step S305 in;which document retrieval processing is

30 executed, after which flow retﬁfns to step s301. If
the operator does not select document retrieval but
instead selects to display documents (step S$306),
then slow advances to step 8307 in which document
display processing is executed, after which flow

35 returns to step S301. Each of these processes is
discussed in additional detail below.
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processes may be ekecuted at significantly different
times, in different order, and indeed may be
executed by different machines. For example, it is
possible for a first machine to input documents and
to store those documents for retrieval and display
by a different machine. Likewise, it is possible
for one machine to retrieve documents and transmit -
them to another machine, for example, via modem 21,
for display on that other machine.

Figure 4 is a detailed flow diagram
illustrating document input processing in accordance
with step S303 of Figure 3.

In step S401 CPU 11 causes scanner 31 to
scan an original document fed into scanner 31 so as
to convert the original document into a computer
readable bit map image of that document. The bit
map image may be temporarily stored in RAM 14 for
further processing. '

In step S402, CPU 11 derives structural
information concerning the layout of objects within
the document. More specifically, CPU 11 subjects
the bit map document image to block selection
techniques such as those described in co-pending
U.S. Application, Serial Number 07/873,012 so as to
decompose the document image into a general set of
objects. Using rule-based decisions, such block
selection techniques are able to identify related
regions or areas within the document, and are able
to determine the type of images within those
regions. For example, using the block selection
techniques described in the aforementioned U.S.
Application 07/873,012, CPU 11 processes the
scanned-in bit map image stored in RAM-14 to
identify related regions in the image. Then, CPU 11
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identifies the type of region, for example, whether

a region is a title region, a text region, a

paragraph region, a table region, a line art image

region such as a graph, a half-tone image region, a
5 color image region, etc.

Figure 5 illustrates regions identified on
a document image in accordance with processing
according to the process steps in Step 402. Figure
5 is a representative document image consisting of

10 page 40 from a magazine article. As shown in Figure
5, page 40 includes title regions such as regions
41, 42 and 47, as well as text regions such as
régions 43, 44 and 48. Likewise, page 40 includes
line art image regions 45, table regions 49 and

15 half-tone object regions 46. Other types of regions
are possible. In accordance with processing in Step
S402, CPU 11 identifies the related regions in the
document and determines the type of image in each of
the regions.  In Figure 5, each region has been

20 indicated diagrammatically with a circumscribing
rectangle.

Reverting to Figure 4, flow then advances '
to Step S403 in which CPU 11 identifies the
document type. More specifically, many documents

25 have relatively standard structures; for instance, a
business letter virtually always includes a
corporate letterhead region (which will be
identified in Step S402 as a line art image area), a
date and an addressee region (which will be

30 identified in Step S402 as separate but adjacent
text regions), salutation, body and closing regions
(which will be identified as text regions in Step
S402), and a signature (which will be identified as
a line art image region). CPU 11 stores templates

35 of these standard document types, and in Step S403 -
compares the structural information derived in Step
$402 with those stored templates. If a match is
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the structure of the docunent is displayed and sel ected str
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5 ' In Step S404, CPU 11 correlates related
regions within the document. More specifically,

there are often regions within a document that
should be considered together, such as the text
caption for a figure or the footnote for a text

10 block. For example, referring to Figure 5, text
region 48 is related to title 47, and table region
49 is related to title S0. Using rule-based
decision processes, CPU 11 correlates related
regions.

15 In Step S405, CPU 11 subjects designated
document regions to OCR processing in preparation:
for creating a retrieval index for the document.
More specifically, so as to be able to retrieve the
document image based on a word-based retrieval

20 system, CPU 11 creates a retrieval index from text
regions within the document. It is possible to
subject .all text regions identified in Step 5402 to
OCR processing and to form the index based on the
resulting text, -but more preferably CPU 11 offers

25 the operator a selectable level of indexes. More
specifically, CPU 11 offers the operator the option
of selecting the index level in accordance with the
following levels:

Level 1: Title Regions Only
30 Level 2: First Line Of Text Regions
Level 3: Text Captions Related To Graphics
Level 4: Full Text
If the operator selects Level 1 ("Titles
only"), then CPU 11 subjects only title regions to

35 WOCR processing. The resulting text from the title

' regions is provided for a retrieval index to allow
the document to be retrieved when words in the title
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t echni ques which convert .the structural and contextual infoﬁﬁ&%&?ﬁ%&ﬂxﬁhlmxd
spoken words for aural communication. - . . I'n a further
i nvention, a retrieval index by which inmages of docunents mtﬂﬁﬁﬂ“ﬁﬂ“emm‘
i's created. According to this aspect a docunment is scanned t

docunent inmage, and the docunent inage_i§4pjocessed, for exanple, by block
sel ection techniques, to identify areas 'on the docunent of a first type
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image in the first type areas are converted 1 nto text, for _exanpl e, by
optical charact er oPeEe¥RFt FBRCLLEER" ndeshdisyifds 2 THEF st difey Aext i s
indexed - Text Regions"), then CPU 11 subjects both title

regions as well as only the first line of each text

5 regions to OCR processing, and creates a retrieval
index based on the resulting text. If Index Level 3
is selected ("Text Captions Related To Graphics"),
then CPU 11 subjects the items in Levels 1 and 2 to
OCR processing as well as text regions related to

10 graphics as specified in the correlations obtained
in step S404. Finally, if the operator specifies
Index Level 4 (“Full Text"), then both title regions
and full text regions wherever located are subjected
to OCR processing and the resulting text provided to

15 form the retrieval index. It is possible to include
other indexing levels.

'In step S406, the ASCII text characters
obtained from OCR processing are indexed and the
document retrieval index is updated appropriately.

20 In addition to indexing the ASCII text words, a flag
is also indexed which indicates the type of object
from which the word was obtained, that is, title,
text, caption, etc. The flag may be used as part of
the retrieval process so as to retrieve documents

25 based on the occurrence of words in particular
regions of documents.

In Step S407, CPU 11 stores the structural
information that was derived in Step S402 and that
was correlated in Step S406. Figure 6 is a

30 representative view of how the structural
information is stored. As shown in Figure 6, for
each document the structural information includes a
document identifier 51 which is the same identifier
as that assigned to the full document image and by

35 which it is possible to retrieve the full document
image. In area 52, the document type derived in
Step S402 is stored. At 53, all of the structural

THIS SHEET HAS BEEN
REPLACED




with the indexed text such that the stored document I nae

W th reference to the indexed text. Advantageously, the

retrieval index only fromfirst- type areas of the docune

title areas of the docunment or fromthe grgt par agr aph of text areas of
t he docunent. This brief sunnaré'has been provided so

" information for the document, and its layout within

so as to forma retrieval index, and-the docunent imageée Isﬁ WC&%@LQM

the document, is stored. As shown at 53, for each
region identified in Step S402, CPU 11 stores a
regibn identifier, a region type, rectangular

5 coordinates that specify the position of the region
on the page (here the upper left corner ("“ULC")
coordinates and the lower right corner ("LRC")
coordinates), and all related regions identified in
Step S406. In Figure 6, region 1 corresponds to

10 region 41 in Figure 5 and, as shown in Figure 6,
includes a "“title" type, upper left hand coordinates
of <0,0>, lower right hand coordinates of <5,40>,
‘and no related regions. The remaining regions
illustrated in Figure 6 follow in like fashion.

15 Region attributes 54 may also be stored,
for example, font selection and size as illustrated
in Figure 6. Other attributes may also-be stored,
such as number of. text lines, number of paragraphs,
etc.

20 In Step S408, the document image is
-étored, preferably with OCR-processed document text.
The document text is stored in the event that a
quick display of ASCII text characters is desired
rather than the slower display of images of text

25 regions. Accordingly, at the end of Step S408, CPU'
11 has completed document input processing -and has
stored a text-searchable index for the document, a
full image for the document, the structure of the
document, and, if desired, OCR—processed text of

30 text regions of the document.

Reverting to Figure 3, if an operator
selects document retrieval (Step S304), then flow
advances to Step S305 for document retrieval
processing. Document retrieval processing used in

35 the preferred embodiment of the invention is a word-
based retrieval and search system based on an
operator-specified search gquery. Such a query may
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that the nature of the invention nay "be under st ood qui-ckly. A nor e conpl ete
under st andi ng of the invention can be obtai ned by reference toThléﬁleetHasBeenReplaced

foll owi ng detailed description of the preferred enbodi ment therm"ﬂﬂm "HIH"
!

connection with the attached draw ngs. BRI EF DESCR
e invention, and Figure 2 is a

DRAW NGS - Figure 1 is a perqp%filve view of the outwa
appearance of an apparatus according to

bl ock ‘di agram of EQQSBEQE%Ee& BEPAr §bdScal sequencel tBYECmAsES b2 f Ul
di agram showi ng t

found in each document (a "Boolean" search), or may
be Speleled by a natural language based query
systemn. The query may be made directly by a local

5 operator, or remotely by an operator with voice or
DTMF phone access, or from commands issued by a
remote computer via modem or LAN.

The operator may also specify that
documents are retrieved based on the occurrence of

i0 - words in particular document regions, such as title
regions or captions. Documents matching the query
are retrieved and are assigned scores based on the
degree that the document matches the query. Higher
scores may be assigned for occurrences of wdrds in

15 particular regions of documents, the score being
scaled the same as the above indexing level
selection. Thus, for example, a higher score may be
assigned for occurrences of words in title regions
than for occurrences of words in text regions. When

20 © plural documents are retrieved, they are displayed
in order of their score. '

When an operator selects document display -
processing (Step S306), then flow advances to Step
8307 for CPU 11 to execute document display

25 . processing. Figure 7 is a detail flow diagram
illustrating document display processing.

In Step S701, CPU 11 allows the operator
to set display options by which retrieved documents
will be displayed. Specifically, the operator

30 selects one of two modes by which retrieved
documents will be displayed: full document image
mode or browse mode. If the full document image
mode is selected, then full document images of
retrieved documents will be displayed. If the

35 browse mode is selected, then only an abstract
structural view of each document image is displayed,
thereby permitting an operator to browse rapidly
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overal I operation of" the Figure 1 apparatus ' ' ure

diragram show ng |nputt|ng and i ndexi ng docunent s accordln SBeen emqu
i nventi on. Figure 5 1s a view'showi ng a represent lHM‘I '
docunent .- Figure 6 is a view for explaining how

identified within original docunents are_stored. Figure 7 is a

f!om/diagranlfor expl ai ni ng docunent ai%BIéy according to the invention.
fodures 8 10 10 G dGi®a P WL L8 FSEUREALS. IR NS W ordile 20T ract ed
mode, three further parameters may be set by the
operator. First, the operator may select whether to
display ASCII text characters of OCR-processed text
5 regions or document images of text regions. Second,
the operator may select the abstraction level at
which the structural view is displayed. Nine
abstraction levels are possible in this embodiment
of the invention, though other arrangements are
10 possible: .
" Level 1: Structure Only

Level 2: Titles

Level 3: Retrieval Parameters

Level 4: First Line of Text
15 _ Level 5: Full Text

Level 6: Tables

Level 7: Line Art

Level 8: Half-tone

Level 9: Color :

20 Co : In accordance with the selected
abstraction level, CPU 11 will display structural
views of the document mixed with regions of full
document images. If abstraction Level 1 is
selected, then only structure is displayed. But if

25 abstraction Level 2 or above is selected, then
structural information is displayed mixed with
regions of full document images. For example, at
abstraction Level 2, structural information is
displayed mixed with images (or ASCII text, if

30 selected) of title regions of the document. The
needed image regions are obtained from the full
document image in accordance with the ULC and LRC
coordinates storedzwith the structure. If
abstraction Level 3 is selected, then structural

35. information is displayed mixed with images of titles
(or ASCII text, if selected) and the retrieval
parameters by which the document was retrieved. At
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-7--in mhlch Figures 9 and 10 are vi ews show ng expan5|on of selected

areas of the-abstracted docunent. DETAI LED DESCRI PTI ON &8 aSBe"“R S
PREFERRED EMBODI MENT - Figures 1 and 2 show an appam "I Il”"
- 18 -

abstraction Level 4, stiucturél information is
displayed mixed with images of title regions,
retrieval parameters, and the first line of text
images in each text bloqk. As before, if ASCII text

5 display is selected, then ASCII text is displayed

| rather than images of text. Higher abstraction

 levels cumulatively display more and more of the

full document image in accordance with the selected
abstraction level.

10 In addition to the abstraction level
parameter, in the browse mode the operator can also
select whether to allow image enhancement manually
or automatically. Specifically, in manual image
enhancenment, when the structure of a retrieved

15 document is displayed, the operator may target a
particular region of the document, for example with

- mouse 19, and reguest for CPU 11 to replace the
displayed region with the full document image. If
automatic enhancement is selected, then CPU 11

20 automatically replaces the structural information

" that it is displaying with full document images.
Automatic enhancement operates during guiescent
periods of CPU operation, that is, when the CPU has
sufficient processing time so as to enhance the

25 image. Enhancement progresses in the order of the

- abstraction levels given above. Thus, during
quiescent processing periods, CPU begins to replace,
first, title regions with full images of the title

"regions, second, retrieval parameter regions with

30 full images of the retrieval parameteré, third, the
first lines of the text regions with full images of
the first lines of text, etc.

After display options have been set in
Step S701, flow advances to Step S702 in which CPU

35 11 determines whether the full image mode has been

selected. If the full image mode has been selected,
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according to the: present inventi-on. ~ As shown in these.figufes,
reference nuneral 10 designates personal conputing equi pnent %@ﬁhasﬂfaﬁedn%iﬂaced

PC or PC-conpatibl e conputer. Conputing equi prent includes ja CFI mmm”mm

an 80386 processor which executes stored programinstructions s
operator selected applications prograns,that are stored in RAM 12 or
speci alized functions such as start-up prograns or Bl OS which are stored in

ROM 14.  Conput i Ngher Gl W Bt aridhdd!r{destpCEHOIESIR dIOTeh ALER m&\,%@ék
i nterface 15 which s interface to_a local ;area network 16 er eby

pr.ovi
the conputing eqiffprigift fA2gee Are | 48P as docunent files, on a
renote file server or send dn ltse fothéenmand prifntting orovse emodevhas

mechi nes access docliel) JURGES e BICRAvaARcEL €8 NSELpSE,0Rt gRaCt Vi th
5 which the structure of the document is displayed at
the selected abstraction. level. A representative
display of structural information is shown in Figure
8. 1In Figure 8, the operator has selected the
browse mode, and has selected ASCII text display at
10 abstraction Level 2, that is "Titles". Thus, as
shown in Figure 8, an abstracted structural view -of
the document is presented to the operator, with
ASCII text equivalents of title regions. The
remaining regions are simply labeled with the region
15 type, as specified in the region type area of Figure
6. Labelling may be by color coding of the region,
or, as shown in Figure 8, by applying a text label.
Each of the regions is circumscribed by a
rectangular shape whose coordinates are specified by
20 the "ULC" and "LRCY" coordinates of Figure 6. ASCII
text equivalents of title regions are displayed at
the corresponding ULC and LRC coordinates. Thus,
the operator is presented with an abstract
structural view of the document with a selectable
25 abstraction level. This permits the operator to
browse quickly through retrieved documents so as to
find particular documents of interest.
Flow then advances to step S705 in which
CPU 11 determines if the manual enhancement
30 parameter has been selected. If the manual
enhancement parameter has not been selected, then '
flow branches to step S706 in which CPU 11
automatically replaces structurally displayed
regions of the document with full images (or ASCII
35 text, if selected) of those regions during guiescent
operating times of the CPU. Thus, assuming that
sufficient quiescent operating time is available, if




accordance with known technlques such as by file exchange or by sending or
receiving electronic nmail-. Conputi ng equi prent  XfisSheet B8 Been Replaced -

for allow ng operator designation of areas on nonitor

i ncludes a nonitor 17 for displaying graphic inages-and a kﬁmmamm
) | _ 17 an
I nformati on. : - Mass storage nemyy 20, such as a fi

floppy disk drive, is connected for access by CPU 11.

Mass storage 20

typically includegngt ghedmaktag &aﬂhhe%e&&t lm%es RALERERS Seilcreagan

i nstruction sequence for scannin I ndexi n retrievin

and di spl ayi n
be preggnééd g

to the operator as the CPU replaces the structurally _

represented regions of that document.

At any time

5 during this process the operator may select for the
| next retrieved document to be displayed (Step S710)
whereupon flow returns to Step S702 so as to display

the next retrieved document.

If the. manual enhancement mode has been
10 selected, then flow advances to Step S707 in which
CPU 11 determines whether a document region has been
targeted by the operator. If no document region has
been targeted by the operator, then CPU 11 does
nothing, or more preferably, begins to replace
15 structural regions of the document with full
document images as shown at Step S708. Again, this
process may be interrupted at any time by operator
selection of the next document (Step S710).
on the other hand, if in Step S707 the
20 operator targets a document region for replacement,
then flow advances to Step S709 in which CPU 11
retrieves the corresponding document image form the

document image file and replaces the structurally
represented region of the displayed document with

25 the full document image. Thus, as shown in Figure
9, the operator has targeted area 54 which is a text

region. CPU 11 thereupon retrieves the document

image corresponding to the rectangular area

circumscribed by the ULC and LRC coordinates, or the
30 ASCII text equivalent if that option has been

selected, and replaces the area in Figure 8 with the

corresponding document image as shown in Figure 9.
Flow then returns to Step S707 to await further

designations by the operator.

35 In Figure 9, the ASCII text equivalent for
region 54 does not fit into the allotted area. 1In
this situation, CPU 11 only displays the amount of

19
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-8-- invention, as mell as ot her stored progran1|nstruct|on
executing application programs such as word processing appli (S:I§ gﬁeegﬁaSBeenRe laced
‘prograns, optical character recognition programs, block sel ect m Illl ”I”Ill
appl i catiions programs, spreadsheet application prograns, and o

information and data processing- programns,, Mass storage nenory 20 further

i ncl udes docunent index tables which contaln I ndex information by which
docunents may be relxé epfsk asi Vel #1085 ik, "RP 49098 S Plow ORMETES Srati@e uMENt

structures, and ASCII fext for. text ‘areas of the
to view all the text, CPU 11 permlts scrolllng

within the area. ‘ _ _ _
, As further shdwn in Figure 9, the'operator
5 has requested for the first line of text from reglon'
44 to be displayed, and the ASCII text equlvalent of
that text is displayed at 55. Of course, if 1mage
mode was selected, then the image of the first line
of text would have been displayed. |
10 In Step S709, if an operator targets a
document region which has a related region, such as
region 42 or 43, then not only does CPU 11 replace
the targeted region, but CPU 11 also replaces the
related region as well. Accordingly, if the
15 operator targets region 42, which is a title region,
CPU 11 replaces title region 42 with the full image
(or text) of region 42, and also replaces text
region 43 with the full image (or text) of text
region 43. By virtue of this feature, the operator
20 is provided with quick access to information that is
desired without requiring the operator to execute
additional keystrokes, etc.
Figure 10 shows a situation in which the
operator has selected for certain regiohs to be
25 displayed as images rather than as ASCII text. More
particularly, the operator has requested for full
images of regions 46 and 48, and those regions have
been provided as shown at 56 and 57, respectively.
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ordinary tel ephtne’li'ne ™5° Eich iof the nodem.21, facsimle i
and voice tel ephone interface 24 are giygn_access to the tel ephone line 25
via a tel ephone line swtch 26 which is activated under -control by CPU 11
so as to connect weA®ph$nerLAimep2bsio one of the nodem 21, the facsinile
22, or the voice telephone interface 24, as appropriate to the data being
sent and received on the tel ephone line. Thus, CPU 11 can send and receive.
bi nary data such as ASCI| téxt fAlmstihwddbeoneneatimges fFetrievad nodem 21

and it can be 'Coniﬁ&&gﬂ@e%ﬁem&egoaPuaSém_\{éﬁtgoﬂwﬁé,ria{-_r@aoeagnd and

docurments. Other data may be stored on mass storage nenory tha desi red b¥
t he operator. ”IIlIIL“IHLI“H“Hm 21, a facsinile interface 22 Tuineetlas den Replaced
‘tel ephone inte i ded so that CPU can interfaceJ : "l

1 :

receive facsimle ness g L
the method comprising the steps of:

processing the document image to identify
areas on the documenﬁ of a first type and areas on
the document of other types;

converting the document image in the first
type area into text;

indexing the text; and

storing the document image such that the
stored document image may be retrieved by reference
to the indexed text.

2. A method according to Claim 1, further
comprising the step of storing the identity of the
regions identified on the document.

3. A method according to Claim 2, further
comprising of the step of retrieving the stored
identities and displaying a representation of the
document in accordance with the stored identities.

4. A method according to Claim 3,
further comprising the step of progressive
replacement of identified regions in the
representation of the document with full images of
the document.

5. A method according to Claim 4,
wherein the progressive replacement is automatic.

6. A method according to Claim 4,
wherein the progressive replacement is manual in
accordance with operator designation.
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facsifmle inte

t he voice tel epho
t el ephone keypad.

I n mass storage nenory 20,

nd it can.interact on an ordrnary VQI e telephone
| fne via voice t interface 24. In this regard, voic
interface 24 i gnm DTMF decoder 24A so as to de

h, correspond to operator dep

Replaced |

i

In accordance with st oy£d programinstruction sequences

7. A method according to Claim 3,
wherein documents are displayed by score.

8. A method accofdihg to Claim 1,
further comprising the step of selectably
designating the first type of region for indexing.

9. A method according to Claim 8,
wherein the first type of region is selected from
the group consisting of title type regions and text
type regions.

10. Apparatus for creating a retrieval
index by which images of documents may be retrieved,
said apparatus comprising:

a scanner for scanning an original
document and for outputting a bit map document
image;

a first memory region for storing a
document image and a retrieval index;

a second memory region fcr storing process
steps; and

a processor for executing the process
steps stored in said second memory;

wherein said second memory includes
process steps to (a) receive the bit map image
scanned by said scanner, (b) process.the bit map
image to identify areas in the document of a first
type and areas in the document of other types,

(c) convert of the document image in the first type
region into text, (d) index the text and update the
index stored in said first memory with the indexed
text, and (e) store the document image in said first
memory such that the stored document image may be
retrieved by reference to the indexed text.

-the decoded tones are interpreted by CPU 11 into

. REPLACED
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~-9-  operator

connector to

t ake predesi gnat ed accordance wi t h oper at dﬂl18§ ?HPQBFQB%PI he
t el ephone key ﬁ“l“mn onvent i onal text-to- spee 7 IS

e'operator commands are executed so as to

e *t ext - t 0o- speech convert or

ext

str.ings that are sent to it and cohvert g4t hose text strlngs to audlo speech

I nformati on. The text-to-speech convertor

27 provides audi o speech

information either to a spebker RppdratesuactatdingttoaClaiml 18pnputer
operator, or prOVhﬂééefHdéglépQSSQné3$8£SP§ PR3 & ?ége%%BéQQ?tSESBQOEE

interface 24 for

enuncl at1 on over nary- vol ce

store the identity of the regions identified in the

bit map document in the bit map image in said first

memory.

12. Apparatus according to Claim 11,

further comprising a display, and wherein said

second memory includes process steps to display a

representations of retrieved documents on said

display in accordance with the identity of the

document regions.

13. Apparatus according to Claim 12,

wherein said second memory includes process steps to

progressively replace regions in the displayed

document representation with corresponding regions

from the full document image.

14. Apparatus according to Claim 13,

wherein the progressive replacement is automatic.

15. Apparatus according to Claim 14,

further including a designation means, and wherein

the replacement is manual in accordance with

designation by said designation means.

16. A method according to Claim 12,

wherein documents are displayed by score.

17. Apparatus according to Claim 10,
wherein the first type is selectably designatable.

18. Apparatus according to Claim 17,
wherein the selectable designations over the first

type are selected from the group consisting of title

type regions and text type regions.
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are, in turn, played out over speaker 28 or.provided to voice

interface 24 for play out over ordinary,¥oice telephone |ines.

Scanner 31 operates to scan original docunents printed on a sheet of paper,
and to convert the information of ddske¥ | $tH gl OreIH Scord©¥ifing
bit-by-bit conputqH%readable representation of t%at docunent . Scanner 31
may be a S|nple LERE Wi te scanner, but nore preferably scanner 31

i ncl udes at |east half- ton&&mxﬁn@ml@bcmmm nfoxm P lddcumerst and/ or
col or processing C%ﬁ?bl|ltles Printer 32 is provided to form

| mages of

" M D ("Msical Interface") synthesizer 30y also B
connected to CP Bﬁl s MDI nusic commands- from easRarpgced
. convert those M to audi o wave forns. The au

processing the document image to determine
the structure of the document; and

storing the structure of the document in
cérrespondence with the document image.

20. A methoed according to Claim 19,
further comprising the step of indexing selectable
types of document structure.

21. A method according to Claim 19,
further comprising the step of identifying a
document type based on the determination of the
document structure, and storing of the identified
document type.

22. A method for displaying documents
comprising the steps of:

providing an image of a document and a
corresponding structure for the document;

displaying a representation of the
structure of the document;

replacing selected regions of the
displayed document representation with corresponding
document regions.

23. A method according to Claim 22,
further comprising the step of designating an
abstraction level for displaying the representation
of the document, and wherein in said displaying step
the representation is displayed with mixed areas of
structure and document regions in accordance with
the designated abstraction level.
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docunents under t . {. Printer 32 may be an'aFarﬁaFY*BTack*———~
~and white printer n' ably printer 32 includes HhisfShéePBR Beey
and/ or col or capaul “"lmmlmﬂn A CD ROM 34, such as -an op
I s..connected for acceSs by 'CPY 1 ROM 34 operates - . ’, ” I l,”"
-10-
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24. A method according to Claim 22,

wherein in said providing step a plurality of

document images and corresponding document

structures are provided, and further cqmprising-the

step of retrieving one of the plurality of document

images and corresponding. document structures for

display.

25. A method according to Claim 24,
whereln the documents are displayed by score.

26. A method according to Claim 24,
wherein in said displaying step, a document
structure is displayed mixed with retrieval
parameters.

27. A method according to Claim 22,
further comprising the step of labelling the
structural regions in the displayed representation
of the document.

28. A method according to Claim 22,
wherein said displaying step is a verbal enunciation
of the document structure and/or content through
text-to-speech conversion.

29. A method according to Claim 22,
- further comprising the step of identifying document
type based on the document structure.

30. A method according to Claim 22,
further comprising the step of identifying related
regions in the document, and wherein in .said
replacing step, when a selected region of the
displayed document representation is replaced,
related regions are also replaced.
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t o suppl enent the,s%erage‘Tﬁ"ﬁﬁggfgtorage menory 20 and cgnt inﬁ diﬁi agl
i'nformati on concergi mutmmd xes and docunent- i mag SPigET
structure. It Ise\mg‘m ptovide a wite- once-reﬂ m )
~optical device or'"an ordinérysread/wwite-Optical devi ce so

suppl enent the storage capabilities. Ln_ﬁdgition, the | ocal area network
16, CPU 11 can access docunent indexes ahd docunent i nmages and docunent

structure stored at renpte :HI e Sefd8io o§§&jnoc§1§n af@dé/i@lrﬂmg?m 21, CPU 11
at” cen

can access docunent indexes and docune‘% | rages store talized data

base | ocations ovEleXfin nkt ysaid ceer e eter neiext type docypente 3 i's a
f1 ow di agr am SO digh ShTaatd. EP1ddIy Obn Likadd s £Sadoditthe PORROAS LS.
s

The process steps own in Fjgure 3 are executed b U1l in cordance
mﬁthpstored proSﬁ%ﬁn??ﬁﬁr%ﬁHié%ﬁe“ts {n accordanceyﬁf%k a manugf .

selection.

32. Apparatus for displaying a document
comprising:

means for providing an image of a document
and a corresponding structure for the document;

' - means for displaying a representation of

the structure of the document;

means for replacing selected regions of
the displayed document representation with
corresponding document regions.

33. An apparatus according to Claim 32,
further comprising designating means for designating
an abstraction level for displaying the
representation of the document, wherein said
representation is displayed with mixed areas of
structure and document regions in accordance with
the designated abstraction level.

34. An apparatus according to Claim 32,
wherein a plurality of document images and
corresponding document structures are provided, and
further comprising retrieving means for retrieving
one of the plurality of document images and
corresponding document structures for disﬁlay.

35. An apparatus according to Claim 34,
wherein the documents are displayed by score.

36. An apparatus according to Claim 34,
wherein said displaying means displays a document
structure mixed with retrieval parameters.
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sequences stored in mass storage 20 and executed out of RAN-H4—0o

i n whi ch docunent

j t 17 and

S5

i mage processing i s executed, after

In step S301, i main "Sel ection nmenu on o
_permits operat rl kﬂﬁ ﬂ Ll%e of the menu itens. In ' n Reglacede
operator .has sel O rdocunents, then flow advé : 'ﬂ m303

T ns to

step S301. If the operator does not sel"eé® docunent | nput but instea

selects to retrieve docunent§7(stgg_§

i n whi ch docunent

xecu

BT Lot g S8

retrieval prbceSS|n§

returns to step S36urthertaemppésingr labedlioy perost forcdabel lingr theal

but instead sel ect gt}-Gc8heR) A¥edQ6HIERhS tha! BRspIAGka HapResbpatdbances to
step S307 in which docunent display processing I's éxecuted, after which

fl ow

of the document,

38. An apparatus according to Claim 32,
wherein said displaying means is a verbal
enunciation of the document structure and/or content
through text-to-speech conversion. |

39. An apparatus according to Claim 32,
further comprising identifying means for identifying
the document type based on the document structure.

40. An apparatus according to Claim 32,
further comprising identifying means for identifying
related regions in the document, and wherein when
said replacing means replaces a selected region of
the displayed document representation, related
regions are also replaced.

41. An apparatus according to Claim 32,
wherein text type document regions are replaced with
images of document regions or text equivalents in
accordance with a manual selection.

42. A document display apparatus
comprising:

a display;

a first memory region from which an image
of a document and corresponding structure for the
document may be retrieveqd;

a second memory region for storing
processing steps;

a processor for executing the process
steps stored in said second memory;
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returns to st s ‘di scussed | At SheetiHagBarh Replaced
detail bel ow. Il!iiﬂ"llﬂlllﬂ"ﬂjﬂﬂll LAl t hough the flow proceSS| n TH um ﬂH’ﬁI
in Figure 3 ap ed serially and sequentially, "
understood that the processes nay be executed at S|gn|f|cantly ere
- 29 -

wherein said second memory includes
process steps to (a) display on said display a
representation of the structure of a retrieved
document, and (b) replace selected regions of the
displayed'document representation with the -
corresponding document regions.

43. Apparatus according to Claim 42,
further comprising input means for inputting
operator designations, and wherein said second
memory includes process steps to permit designation
of an abstraction level at which document
representations are displayed, wherein document
representations are displayed with mixed areas of
structure and document in accordance with the
designated abstraction level.

44. Apparatus accordinglto Claim 42,
wherein said first memory includes plural document
images and plural corresponding structures, and
wherein said second memory includes process steps to
retrieve one of the plurality of stored document
images and corresponding document structures for
display.

45. An apparatus according to Claim 44,
wherein the documents are displayed by score.

46. Apparétus according to Claim 44,
wherein document structure is displayed mixed with
retrieval parameters.

47. Apparatus according to Claim 42,
wherein said processor labels the displayed document
representation in accordance with the structure
stored in said first memory. '
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Ctimes, in d|fferéﬁr’BFHET—_Eﬁa—Tndeed my be execut ed byqﬂk%ﬁﬁﬂﬁﬂBmqummﬂi
machi nes. 'For I““IME‘“OSSI ble for a first machine
" document s “m 1I ocurents for retrieval and-d \m
di fferent nach#ne 5 kdwi §e, *it is possible for one nachin |eve
docunents and transnit themto anot her ggchlne for exanple, via nodem 2.,

for display on that other machine. Figure 4 is a detailed flow
diagramillustrating docungy i Sasé&g:dﬁx q_ccpr(glfé%@ y\ét h step S303
of Figure 3. In step 1 causes scanner 31 to’ scan an

ori gi nal documntwh%#mtﬁﬁ%‘%aﬁme%%cﬁqu@%@% dPBRRgi nal

document into a catFutdtird epdadtcoridnd@ vt o ai-tdadpssniment . The bit

map i mage may be tenporayily stored in RAM 14 for further processi ng.
conversion.

49. Apparatus according to Claim 42,
wherein said processor identifies document type
based on the stored document structure.

50. Apparatus according to Claim 42,
wherein the stored document structure correlates -
related regions in the document, and wherein when
said processor replaces a selected region of the
displayed document representation with corresponding
regions of document image, said processor also
replaces related regions.

51. An apparatus according to Claim 42,
wherein text type document regions are replaced with
images of document regions or text equivalents in
accordance with a manual selection.
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~In step S402, CPU 11 derives structural i nf or mat i on . conty st aimﬁnk&y‘%
of -objects mﬁthln the docunent. More specifically, CPU 1 t -
map- docunent image to bl ock sel ection.techni ques such as ”ﬂﬂ ggﬁMEd in.
+ co-pending ‘U S. Application, Serial Nunber 07/873,012 so as
“the docunent image into a general set -of3ijobjects. Using rul e-based
deci sions, such bl ock sel ection techniques are able to identify related
regions or abPeas within the do@ABSIRA BURE ermi ne the type of
i mges within those regions. For exanple, using the bl ock sel ection

t echni ques described in the aforementioned U.S. Application 07/873,012, 'CPU
11 processes the scanned- i nMgFhodapninagpasasued fPr RERE NGt doryBents v

rel ated regions i inhf8s| ™eee. cFBERingPY tétrieval index by which the
document images may be retrieved, and for displaying

10 the retrieved document images. When a document
image is obtained, the document imége is subjected
to rule-based block selection techniques whereby
individual regions within the document region are
identified, and the types of regions are also

15 identified, such as title-type regions, text-type
regions, line art-type regions, halftone-type
regions and color image-type regions. The
identification is used to create structural
information and both the document image and the

20 structural information is stored. A word-based
retrieval index is created based on title-type

. regions and/or text-type regions, the retrieval
index being used in conjunction with a search query
so as to be able to retrieve documents which match

25 the search query. The retrieved documents are
displayed in either a full image mode or a rapid
browsing mode. In the rapid browsing mode, the full
image of the document is not displayed, but rather
only an abstract structural view of the document

30 image based on the stored structural information.
The level of abstraction may be specified by the
operator in connection with the identified
structural regions of the document, whéreby, for
example, only a structural view is displayed, or

35 only title-type regions are displayed mixed with
remaining structure. .

B-2898
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-12- identifies the type of region, for exanple, whether a region is a
title region, a text region, a paragraph region, a table region, a line art
i mage region such as a graph, a half-tone inmage region, a color inage
reglon etc.

Figure 5 illustrates regl ons i dentified on a docunent
i mage in accordance W th processing _
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according to the process steps in Step-402. Figure 5 is a representative
docunent i nmage consisting of page 40 froma nmagazine article.. As shown, in
Figure 5, page 40 includes title regions such as regions 41, 42 and 47, as
wel | as text regions such as regions 43, 44 and 48. Likew se, -page .40
includes line art image r?glons 5~ 45, 'Féﬁré"€§T6ﬁ§'19“ana“ﬁéTf'tone bbject

|

regions 46. Other types ofi regions are posd ccqgr dance vl fh!
processing in Step S402., |CPU 11 identifie Ebncr t éﬁq% S 5; the
docurrent and det erm’zert e type of image iince (g tPe g :%r I Fi gure
5, each. reg-n-ﬂn has b¢ewii ndi cat ed di agr amgt t% am% Lngcrﬂbi ng
rect angl e. enting to Figure 4, E/\tg qﬁmg ') St'ep_ S403
in which Clﬁ)ll |dwﬁi ile§ the document ty eE e;§pe§|if cglgy,grar’y .
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have rel atively standard -structures; for instance, a.business letter
virtually always includes a corporate |etterhead region (which wll be
identified in Step S402 as a line art image area), a date and an addressee
region (which will be |dent|f|ed in Step S402 as separate but adjacent text

regio El aIu ati and closmg reg| ons. (V\/mch will be identified as
text I3 g @S{zggh ) ett—a—stgnature{wr Wi be rdentiirgd as a
line art I mage , iHhiv 11 stores tenplates of these standard ddcunent
types, and in Step 3 conpares the structural informat} fa@g?ved in Step
S402 W %Dtémse st tenplates. If a match is —
INPUT ' EXECUTE
' DOCUMENTS YES INPUT >
' PROCESSING
S35
'5304 EXECUTE
YES. 5 RETRIEVAL )#
PROCESSING
A~ S207
5206 EXECUTE )
DOCUMENTS YES DISPLAY
? PROCESSING
FIGURE 3
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found between the stored-tenplate and the structural i.nformation derived in
-Step $402, then CPU 11 assigns the associ ated docunent type to the docunent

i mage stored.in RAM 14.
regions within the docunent.

wi thin a docunment t hat
caption for a figure or
referring to Figure 5,

1 Lol 1 daov.aod + oot o
pITUUT U U LUITST UCTCU—t OgtTTITCT

FIGURE 4

~ In Step S404, CPU 11 correl ates related
More specifically, there are often regions
' such as the text:

't he footnoteSEAN a text bl ock: Eﬁd(kkanple,
[ ext J
OBTAIN STRUCTURAL :
INFORMATION T SHO?Z
IDENTIEY DOCUMENT TYPE _ [.3¢t]03
W
CORRELATE RELATED REGIONS SU0Y
OCR-PROCESS DESIGNATED ]
DOCUMENT AREAS VSHDS
INDEX OCR-PROCESSED REGIONS
AND UPDATE INDEX SHO0b
STORE STRUCTURAL |
INFORMATION 340
\
STORE DOCUMENT IMAGE AND
DOCUMENT TEXT L3408
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regiaon 48 is related 'to title 47, and table region 49 is related to title
'50. Using rul e-based deci sion processes, CPU 11 correl ates rel at-ed regions.
In Step S405, CPU 11 subjects designated docunent regions to OCR processing
in preparation for creating a retrieval index for the docunment. Mre

? etr Feval—system €U 11 cr eat es afl" %@:ﬁﬁw

Feggj}ﬁ | g e p ol is possible t0 suRiiGhihtodthbon ik NEGIID
i dertti flj @i processing and to form t hethackgroykaaes  n
the reduils ef erably CPU 11 off erApritaAdo%3 Yelume No. 44 §

sel ect gbl'e TvEL pecitically, CPU 11 offers the opergtor
thelﬁp& ﬂ@@@WMﬁevm TTTaCcTor u%m Tt ne ﬁl

0
| Rewarding Coexistence |

[Souce: Foume, 72901 1

| Rywsaboro Kakn, Chairman of the Board of Canon, |
401’ l[nc.inhismomtin(uviewhadlhefoﬂowingu)sayabouuhcl
cocporate world, The wordd is divided into four types of

foompanis: {
l ' 1) Purely capitalistic enterprises that exploit i
their workers foc profit. .
| (2)  Those where management and labor wock] .

closely together to maximize peofits, but don’t pay enough
_amnﬁontothecommity : l

JSA \1 3) A company that both trics to make moncy,
|buulsoseekstofulfini(scorpmmespmsibﬂiﬁuwmciety.
‘bminumallscalewaytoapmﬁmlxoomuyorugiou.
@ A highly evolved type of company that
|contributes positively to world | i A
l is aspiring (o be the fourth type of company. | o R o
This is 2 company that is socially respoasible and practices - {Canon's Corporate Culture to Blend
qu/-._‘lgoodoorpomzaumshlpathomeandomandmatanl Best of U.S. & Japan /\)LH'
be referred 10 as a true global corporation. Wehaveabasic' _e_s_?___ 2 > p_‘_. p——r—r
lphilosophytoadﬁevcamuumllymwa:dingmiswnccamong @moa::e. 813691 - —I
employees, shareholders, customers and the communities in |
which we do business. l Mr. Hideharu Takemoto, Presideat of Canon ULS.A.

7 = \'=” was recently interviewed by Fortune Magazine and bad the [
-! Color Ink Jet Printer Sales lfollowing {o say about Canon in North America. H

Source: BIS Strategic Decisions 1
meilhousands:%unl(s) “ ‘ Mr. Takemoto wantstocreate ancw Canoncorporate | \'48
lwlmm.”mcbcslofAmicandeapmmeudmmustbe l

st0 blended to produce aricher corporate alchemy-—anew ideal.”
40 / Canon wants tocreatemore jobs for Americans in the
S = / | 19905 and 1o make them an gl part of te Canon family. |
200 Mr. Takemoto is further committed to cultivating local talent
100 /-/ and moving local execudives up through the ranks of Canon’s
o} ¢ t ' + 4 Lhighest coporateechelons. __ __ _. __ __
) 01 0 3 > ‘95

-Jet Printer Market Share, .
Canon Develops World's First I;: i:riegom[;:zri;“ef;miﬂn . oci:e /\—j SO

Ferroelectric Liquid Crystal Display

Selected Ink-Jet Printers | March Apeil May June

[Source: WallScestJourma t0AL, | [[ewesowenee | PR | PR TR 1R
Canon Press Release, 10/1/91 u-r |
l l Palatet <1% 2% <% «a%x | M \4q
| In a news conference yesterday, Hiroshi Tanaka, 2 DesiJet 500 o% | W= 3e% | 2%
|Canon senior managing director said (hat the company has| DeskWeiter % | 293% | 304w | 14I%
succeeded in developing the world's first ferroclectric liquid I Canen
laysml (FLC) display screen. The screen will be test marketed ° BJI10E <1% | 34% { 43% | 79%
[nexuspeing in Canon's EZPS Japanese '3_"_8“8_‘49?3?;5@_"5":-.! Bisoase aw (e | e (AT
FIGURE 5
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foll-om ng |l evels:

- Line OF Text Regions -
Level 4: Full Text
Only”),

Level 1:-
- Level 3: .

Title Regi ons Only -

Level 2:
Text Captions Rel ated To- G aphics
_ | f -the operator selects Level
then CPU 11 subj.ects only title regions to OCR processing. The

eXt TTomitine t1tre regrons s provided 1 or §=?§frﬁé¢ai=lﬁﬁﬁ?=qr

t he docunent to be retri UMENT IQENTSFIER the title

First

1 ("Titles

57 'DOCUMENT TYPE “
(1. REGION | REGION uLC LRC RELATED REGION 1|
IDENTIFIER | TYPE REGIONS | ATTRIBUTES
1 TITLE <0, 0> <5, 40> 4’-4]
2 TITLE <6, 5> <10, 45> 3 ROMAN 15 Pﬂl«qz
3 TEXT | <12,0> | <35,50> 2 ROMAN 8 97%5
4 TEXT <36,0> | <45, 50> ROMAN 8 PT ;“,q‘_}
5% { 5 LINE <46,0> | <60, 50>
ART
6 HALF- | <6, 55> | <40, 100>
TONE
‘l 7 TITLE | <42, 60> | <50, 100> 8 ROMAN 15 PT «“vLH'
\ 8 TEXT | <52, 65> | <55, 100> ROMAN 8 PT {I_qg
: sy
FIGURE 6
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-14 - match a speC|f|ed search query. Likew se, if the Operator specifies
| ndex ‘Level 2 ("First Line of Text Regions"),. then CPU 11 subjects both
title regions as well as only the first Iine of each text regions to OCR
processing, and creates a retrlevai i ndex based on the resultlng text. If
S\ el ec ed Text Captions Rel ated To Graphics"), then CPU
11{subj Itens | 1 and 2 to OCR processing as well as text

| )hICS as specified in the correlations obtained in

i f the operator specifies Index Level 4 ("Full Text"),

| e regions and full text regions Vv
processing and the resulting tiext NnexavDORTUMENT
|  setection  [+>HO

step S404 Finally,
t hen both ti
subjected to

5707 -
FULL IMAGES - YES DISPLAY FULL IMAGES |
SELECTED OF RETRIEVED o STOR
? DOCUMENTS
DISPLAY DOCUMENT
STRUCTURE AT | STF0Y
SELECTED
ABSTRACTION LEVEL
MANUAL NO FILL IN DOCUMENT —
ENHANCEMENT IMAGETEXT AT [~ S706
? A0S PRESCRIBED RATE
YES
: “izZ
rd N
< DOCUMENT AREA~_ NO FILL IN DOCUMENT
TARGETED BY USER { - IMAGE/TEXT AT
? S3I0% PRESCRIBED RATE
L3730,
YES 6
FILL IN TARGETED
AREA OF DOCUMENT ”Sz}oq
IMAGE/TEXT
FIGURE 7
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formthe retrieval index. It i's possible to include other indexing |evels.
. In step S406, the ASClII. text characters obtai'ned from OCR processing are
. indexed. and the docunment retrieval index is updated appropriately. In
;addition to indexing the ASCII text words, a flag is al so i ndexed whi.ch

i ndi cates the type of object from which the word was obt ai ned, that is,
title, text, captlon etc The flag nay be used as part of the retr|eval

process sQ—a&—to—tatri-avo—docuapnt-c—basad—on—i-h. e O3 C ds in
particul arlf r egi ons of docunents Step—s49¥- GImL4&1 ores the
structuralfjinformation that was derived in Step S402 .and t hat .
correl atedl i nea®ep S406. Figure 6 is a repreﬂentatlve vi ew of @9. t he
st ruct ur alj i-FFerrFatFoR—Fs=storet—As=shown— A i Al
Canon Wants Mutually Rewarding
Coexistence
. 1
{ i
| i
i |
{ {
| TEXT |
: : HALF_—'I‘ONE IMAGE
l | '
| { -
. I
i |
L e e e e e e e e e A
1
{ i
l i
: : Canon's Corporate Culture to Blend
i TEXT { Best of U.S. & Japan
{ { P =" === i
L e e 4 {
! i
! {
: TEXT i
l t
LINE ART : :
. | '
e e e g
Ink-Jet Printer Market Share
Cancon Develops ibrld‘-s First
Ferroelectric Liquid Crystal Display
""" "7 """ 1
| i
| | TABLE
| TEXT |
| l
I |
. :
FIGURE 8
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PEALN

- each docunent the structural information includes a ddécunent identifier 51
which is the same i dent !’fi'er as that assigned to the full document | mage

'and by '—!"———-‘.‘—!'ess‘—e-—:——e——e———;'-—--—!-——E'E'!-'.'"'5'"—"":'5'—i—e-—— .
52, the ocurrent type derived in Step S402 is stcrr—ed.——#&—-SB:——al—i——-ef—-t—hq.
structurdl” - ' - 15 |- TEXT : .I
CANON '
Canon WA-nt.s Mutually Rewarding
Coexistence . _ __ __ __ _ __ —————
T 7
| | |
i1 B F
l |
| TEXT {
}. { HALF-TONE IMAGE
| (
{ {
l |
i { ..
e e _J
Canon is aspiring to be the fourth |
}:ype of company. ' it
5 ﬁ N 1 ‘ Canon‘s Corporate Culture to Blend
5 *f TEXT } Best of U.S. & Japan
[ { Bource: Fortune, sz26r91 i
.

Mr. Hideharu Takemoto, President of
.S.A. was recently interviewed by Fortune Magazi
had the following to say about Canon in No
rica.
hoe Mr. Takemoto wants to create a new Ca
orporate culture, “The best of American
apanese cultures must be blended to produce
LINE ART [richer corporate alchenmy—a new ideal.”
Ee, Canon wants to create more jobs fo.

icans in the 1990s and to make them an integra

Ink-Jet Printer Market Share L"S l
) Canon Develops World's First

Ferrcelectric Liquid Crystal Display

- 7 77— B

| |

[ | TABLE

{ {

{ |

_J

FIGURE 9

THIS SHEET HAS BEEN
REPLACED




- stores are

“informition for the document, and its |ayout within the document, is

;- stored. As shown at 53,

for each region identified in Step S402, CPU 11.
a region type, rect angul ar coordi nates that

speci f Jfrehe po Simae =T g BT—o S=crs == pper—er—cogner
("ULC"){i coordinates and the | ower right cornerr{«"—l—.—Re'—)——coordi-nat-esj—,-‘ #nd
all rellated regions identified in step S406. In; Figure 6geegi on 1
corresﬁl ndsatoy region 41 in Figure 5 and, i ncludgls a
"title"|| type—uppe 2 pe—coordi-nates—of <O == rmere = e = o
coor di Nt &3P husEy 111 AL 10" €1 aled T - |
|11 ust ript @dxdsBerek gUr € ollowin Iike flashion. - butt es
54 may lallso be Stored, for exanpl &, fant] sel ecti ongg* c as illustyaked
in Fi gqfe{ 6. Other attributes may al sc: stored, fE
{ l
| P .
| TEXT | Sl
{ A
| I
| (
i {
i I
l |
S A
1
| {
| |
} ! Canon's Corporate Culture to Blend
l TEXT i Best of U.S. & Japan
{ | Gources Poctune,826m1 1
e A . *
l M. Hideharu Takemoto, President of Canon U.S.A
jvas receady interviewed by Fortune Magazine and had the|
following to say about Canon in Nocth America. 'JS}
Mr.'l‘ahemotowan(stomanew&noneorporaq
uue."rhebeuofAmuimdeapan&wlnmmuslbi
lended to produce a richer corporate alchemy-—anew ideal.
LINE ART (hnonwantstoaeatemorejobsforAmcﬂcansinth
1£990s and to make them an integral part of the Canon family)
Mr. Takemoto is further committed to cultivating focal taleng
jnd moving local executives up through the ranks of Canon'y|
Eghestcotpomewhelons 1
Ink-Jet Printer Market Share
Canon Develops World‘'s First
Ferroelectric Liquid Crystal Display
1
[ [
l ' TABLE
‘ TEXT l
[ I
[ i
e .J
FIGURE 10
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- . . el

such a;iﬁﬂﬁﬁéi:ﬁf:EEZE:[zﬁgs, nunber of paragraphs,’ etc. In Step |
S408, the docunent inmage s stored, preferably with OCR-progessed—deethert——
text. The docunent text is storad in the event that a qui ck |REPDAGEMENT SHEET
ASCI | text characters is desiried rather than the sl ower di sgql gyot—TmWagesS
of text regions. Accordingly, at the .end of Step S408, CPU 31 }h 3? Lﬁ§ d
document input processing and has stored¢ & text-searchabl e ifnde ?or th
docurnent, a full image for the docunent, the structure of tHe dncunan&——-———
and, if deS|red OCR- processed text of text regi ons of the docunent.
Reverting to Figure 3, jf an operator selects docunent retrilevat—tStep—"
S304), then flow advances to Step S305 for docunent retrieval processing.
Docunent retrieval processing used in '

METEOD AND APPARATUS FOR CREATING, INDEXING AND
VIEWING ABSTRACTED DOCUMENTS

The present invention relates to a method
and apparatus for creating a collection of indexed
document images whereby the document images may be
retrieved through the index, and to a method and
apparatus for rapidly browsing through document
images by viewing abstract structural views of the
document images rather than the document.images
thenselves.

Recently, as increasingly larger storage
devices have become available, and it has become
possible to store documents not simply as ASCII text
but also as a full facsimile image of the document.
More specifically, it is now commonplace to convert
a2 document into a computer-readable bit map image of



———

. . : _
~the preferred enbodi nrent of the invention is a wrd- based RERE&QENE%MUSHEET

- search system based on an operator-specified search query. pu a q

- 16 - Dbe specified by a |ogical sequence that nust be foupd
docunent (a "Bool ean" search), or may be specified by a natlr

based query

| D PIAN 187

Al 1 angua

-2 -

the document and to store the bit map imaée of the
document. Accordingly, whereas ASCII text storage
permitted storage and display of only text portions
of documents, it is now possible to store a document
in computer readable form and to display not only
the text but also pictures, line art, graphs, tables
and other non-text objects in the document.
Likewise, it is also possible to store and display
documents such that text attributes, such as size,
font, position, etc., are preserved.

Despite these advances, however, it is
stiil difficult to retrieve the document images into
computer memory quickly, and then to browse quickly
through computer-displayed document images, for
example, in a situation where a computer operator
retrieves many document images and searches through
those document images to find a particular document.
These difficulties can be attributed to at least two
limitations. PFirst, current limitations on
bandwidth of the computer systems limit of the speed
at which documents may be retrieved from storage
and displayed. For example, at 300 dots-per-inch
resolution, an ordinary 8% by 11 inch black and
white document requires approximately 8.4 million
bits to store a full document image. Adding
halftone (grey levels) or color to the image, or
increasing the resolution at which the image is
stored, can easily increase storage requirements to
many tens of millions of bits. The time requifed to
retrieve those bits from storage and to create and
display the resulting image is significant, even
with current high speed computihg equipment. The
time is lengthened even further in situations where
the document image is retrieved from storage in a
first computer and electronically transmitted, for
example, by modem, to a second computer for display
on the second computer. "
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system

an opE?EFBF‘WTrh‘VGFee_QL DTMF phone access, or from comandg | ssued by a.
renote conputer via nmodem or LAN. ' The operator nay| aj so BOAN B/
t hat .docunents are retrieved based on the occurrence of wordpg J n particul ar
docunent regions, such as title regionsgyor captions. Docunment '

the query are

be made directly by a |l ocal operator, REPIWAGGWBNT SHEET.

retrieved and are assi gned scores based on thd degfee t hat

t he docunent matches the gsecyndl ghen snenecs paylbdoessegtedniagie 1s

occurrences of

rds.in particul ar LQns 0 ore being
scal ed the sanewghs?%%yﬁgoé %ﬁd§§?%§g?§oeFRéﬁge§§r§%5i?ﬁE§§Y?3%“%xanp|e, a
hi gher score naymbehaésforeation fcruancAverage apedstion totle regions than

for occurrences Qémgi@éﬂé?&“q&%kl{r.egiﬁﬂéh Ykepna! ¥hebra@ei@Its are
retrieved, they are disp d

_ displayedagg the operator is not relevant to the
operator’s query and much time is therefore wasted
in displaying the non-relevant information; And the
presence of such non~-relevant inforﬁation can slow
the operator in his attempt to locate and understand
document information that is fele?ant to the query.

_ _ Moreover, simply retrieving appropriate
documents for presentation to an operator from a
large collection of documents can prove difficult
because of the large amount of information that must
be searched. Conventional document retrieval
systems ordinarily rely on the creation of a text
index by which text documents may be retrieved.

With document images (as opposéd to text documents),
it has been proposed to subject the document images
to optical character recognition processing ("OCR
processing“) and to index the resulting text.
Systems such as those proposed in U.S. Patent
5,109,439 to Froessl suggest that is only necessary
to OCR-procesS specific areas of the document to
simplify the indexing process, but it has
nevertheless heretofore proved difficult to create
an adequate index for retrieval of document images.

It is an object of the present invention
to address the foregoing difficulties.

In one aspect, the invention provides a
system for rapidly browsing through document iﬁages
by displaying not the full document image, but
rather only an abstract structural view of the
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in order of their score— - When an operator selects unenr

di spl ay processing (Step 830%) then flow advances to Step >307éa

t'o execute docunent display. processing. Figure 7 is a detaill fl d]agram
i | lustrating docunent display processing. I n Step ]SOl —CRJ-1d
allows the operator to set display options by which retrieved docunents
wi Il be displayed. Specifically, the operator selects one of—twoTodes—by—

whi ch retrleved
br owse npde.
docunent |nages

g' ﬁ&ﬁ?ﬂ% Midd. bavste ndpeets i¢al Ly dogusepuctomgs m)de or
' orey ew.aev%é’r?%%% HR96, Pefudgs SpBelT0a pBRES

node is sel ect edgydtieds ont i ke ap‘Stgat‘t._s‘tt%ﬂelq? al “hew eft&aclfbaddiment
image is displayed. I hereby; RETIE tohiEces OREEALLE bPARRILESy” Hehuile

in documents, and those objects are displayed for

- presentation to the operator in an abstract

structured layout that is representative of the full
document image. The level of.abstraction-aﬁd how
the document is rendered on the display may be
defined by the operator. Thus, it is possible for
the operator to specify a high level of abstraction
where only labelled objects are displayed in the
appropriate layout; likewise, it is also possible
for the operator to specify a lower level of
abstraction where the original document image for
only specific types of objects, such as for titles,
is displayed. It is also possible for the operator
to specify that text type obiects should be

displayed as ASCII equipment characters rather than

the original image of the text. By displaying only
abstract structural views of document images rather
than the full document image, and by permitting the
operating to specify the level of abstraction, it is
péssible to retrieve and display document images
quickly and to present the information to the
operator in a quickly comprehendible format.
-According to this aspect, the invention
provides a method and apparatus for storing document
images in which a document image is obtained, for
example, by scanning an original document, the-
document image is processed to determine the
structure of the document, and the structure of the
document is stored together with the document image.
Preferably, the structure of the document is
determined by conventional block selection
techniques which utilize a rule-based knowledge
system for identifying specific areas in a document
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- 17 through all retrieveddocunents. In the browse node, thr
~ par anet er s~fray be—set—by-tHe-pperator. First, the operator npy|selec .
- whether to display ASCII text! characters of OCR- pr ocessed t ekt r?ﬁ?&%@'ﬁ?’
docunent inmages of text regions. Second, the operator nmay sejebi_ihe

abstraction | evel at ‘ -5 -

and for determining the content of the image within
those areas such that the document image is
decomposed into a general set of objects. Suitable
block selection techniques are described in co-
pending application Serial No. 07/073,012 filed
April 24, 1992 entitled *“Method and Apparatus for
character Recognition'.

According to this aspect, the invention
.further provides a method for displaying document
images in which, given an image of a document and
its corresponding structure, a representation of the
structure of the document is displayed and selected
structural areas of the display are selectively
replaced with corresponding areas from the full
'document'image. The abstraction level at which the
structure is displayed may be designated, whereby
the structural representation may be'diéplayed with
mixed areas of structure and full document image (or
ASCII text equivaient) in accordance with the
designated abstraction level. If desired, the
display may be either a visual display or a verbal
display in which the structure and content of the
document is enunciatéd through text-to-speech
techniques which convert the structural and
contextual information into spoken words for aural
communication. ' o

In a further aspect of the invention, a
retrieval index by which images.of documents may be
retrieved is created. According to this aspect a
document is scanned to form a document image, and
the document image is processed, for example, by
block selection techniques, to identify areas on the
document of a first type such as title areas, and
areas on the document of other types. The document
image in the first type areas are converted into
text, for example, by optical character recognition
("OCR") techniques. The converted text is indexed
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whi ch fﬁE‘STTTﬁﬁTﬁ%ﬂ*ﬂﬁﬂﬁNﬁ s displayed. Nine abstraction le REELA&E@WEVT‘SHEET
p055|bleﬂrﬁ—Tﬁr§7§ﬁﬁﬂﬁﬂnﬂﬂ of the invention, though other &rfangenents are
possi bl'e: Level 1: Structure Only Level 2: Titles Lgy? Aﬁ?
Retrieval Paraneters - Level 4: First Line of Text Leye H Text
Level 6: Tabl.es Level 7: Line Art = g level 8. Half-ton Lov-et

Col or In accordance with the sel ected abstractionjlevel, CPU 11

wi 'l display structur% £ 0f iréerﬂeoaﬂenﬁdakxednw the' @SETRERETTUT
docunent i nmages e%ractlon Level (1 is
image is stored together with the indexed text such

that the stored document index may be retrieved with
reference to the indexed text. Advantageously, the
invention creates a retrieval index only from first-
type areas of the document, such as from title areas
of the document or from the first paragraph of text
areas of the document.

This brief summary has been provided so
that the nature of the invention may be understood
quickly. A more complete understanding of the
invention can be obtained by reference to the
following detailed description of the preferred
embodiment thereof in connection with the attacheq
drawvings. ' |

BRIEF DESC ON O HE DRAWINGS

Figure 1 is a perspective view of the
outward appearaﬁce of an apparatus according to the
invention, and Figure 2 is a block diagram of the
Figure 1 apparatus.

Figure 3 is a full dlagram showing the
overall operation of the Figure 1 apparatus.

"Figure 4 is a full diagram showing
inputting and indexing documents according to the
invention. '

Figure 5 is a view showing a
representative input document.

Figure 6 is a view for explaining how
various blocks identified within original documents -
are stored.

Figure 7 is a flow diagram for explaining
document display according to the invention.

Figures 8 to 10 are views showing
representative displays of an.abstracted document,
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sel ect ed... ure is displayed. But if abstract
above is selected, then structural information is displayed Ti<eigw

regi ons of full docunent ihages. For exanple, at abstractioh Jéw Ledd
structural information is displayed mxed with images (or ASPI{ text. Lf
sel ected) of title regions' of the docuwmgnt-. The needed i nage}regions are
obtained fromthe full docunent image in accordance with the
coor di nat es st or gy witiilcH h‘ELgames:t&Jramd 170 clrsst n&cﬁv&srsttsmieig 3 is selected,

then structural inf tel] 3%¥¥%$ titles (or
ASCI T text, if _séﬁ %[l{gc?)d éeilretér?%/ga\% ar ane %rds the docunent

was retrieved. Atdocument.

LED DESCRIPTION OF T F M

Figurés 1 and 2 show an apparatus
according to the present invention.

As shown in these figures, reference
numeral 10 designates personal compﬁting equipment
such as an IBM PC or PC-compatible computer.
computing equipment includes a CPU 11 such as an
80386 processor which executes stored program
instructions such as operator selected applications
programs that are stored in RAM 12 or specialized
functions such as start-up programs or BIOS which
are stored in ROM 14. Computing equipment 10
further includes a local area network interface 15
which provides interface to a local area network 16
whereby the computing equipment 10 can access files
such as document files on a remote file server or
send files for remote printing or have remote
machines access document images on equipment 10 or
otherwise interact with a local area network in
accordance with known techniques such as by file
exchange or by sending or receiving electronic mail.

Computing eguipment 10 further includes a
monitor 17 for displaying graphic images and a
keyboard/mouse 19 for allowing operator designation
of areas on monitor 17 and inputting information.

Mass storage memory 20, such as a fixed
disk or a floppy disk drive, is connected for access
by CPU 11. Mass storage 20 typically includes
Stored program instruction sequences such as an
instruction sequence for scanning, indexing,
Tetrieving and displayihg documents according to the



i rages of title regions, retrijeval paraneters, and the firs qine‘of t ext
i mages i'n each text block. As -pefore, if ASCII text displayfiyq EWahkdos/
then ASCI| text is displayed rather than inages of text. Higher
abstraction levels cunul atively display gore and nore of th #
I mge in accordance with the selected abstraction |evel.

=

jnvention, as well as other stored progran
_instruction sequances for executing application
programs such as word processing application
programs, optical character recognition programs,
block selection applications programs, spreadsheet
application programs, and other information and data
pfocessing programs. Mass storage memory 20 further
includes document index tables which contain index
information by which documents may be retrieved as
well as bit map images of documents, document
structures, and ASCII text for text areas of the
‘documents. Other data héy be stored on mass storage
memory 20 as desired by the operator.

A modem 21, a facsimile interface 22, and
a voice telephone interface 24 are provided so that
CPU can interface to an ordinary telephone line 25.
Each of the modem 21, facsimile interface 22, and
voice telephone interface 24 are given access to the
telephone line 25 via a telephone line switch 26
which is activated under control by CPU 11 so as to
connect telephone line 25 to one of the modem 21,
the facsimile 22, or the voice telephone
interface 24, as appropriate to the data being sent
and received on the telephone line. Thus, CPU 11
can send and receive binary data such as ASCII text
files or document images files via modem 21 and it
can be controlled by a remote computer via modem 21,
it can send and receive facsimile messages via |
facsimile interface 22, and it can interact on an
ordinary voice telephone line via voice telephone
interface 24. 1In this regard, voice telephone
interface 24 is provided with a DTMF decoder 24A so
as to decode tones on the voice telephone line 25
which correspohd to operator depressions of a
telephone keypad. In accordance with stored program
inétruction sequences in mass storage memory 20, the
decoded tones are interpreted by CPU 11 into



In addition te-the abstraction level paraneter, in the brows RﬁBEACBAaﬁq|S EET_
operator can al so select whether .to all ow i nage enhancenent nual 'y or
automatically. Specifically, in manual inmage enhancement, whgn it 7 JAN 1997
“structure of a retrieved docunent is displayed, the operator jngy target a
“particular region of the docunent, for exanple with nouse 19,] amd—request
“for CPU 11 to repl ace the displayed rég?oh with the full docunent i nmage.

| f aut omat h t CPU 11 ticall TaC
Lhe Struct ural | APGFRRDF GFOPRATAPY  AOdaFBRFRy PRECALER FOTFSABEAGR | mages.

Aut omat i ¢ enhancggectte@esat as UgrtageqpredesmgnpﬁedoastabHSPUnoperation
that is, when the gg}hgﬂéesggghcbﬁg}aegg g@kggﬁg i 2% afel 0 enhance the

i mage. Enhancenefffpr ogr esses in the or straction |evels given
above. Thus, durtﬁgephone keypad.

A conventional text-to-speech. convertor 27
is connector to the CPU 11. The text—to-speech
convertor 27 interprets text strings that are sent
to it and converts those text strings to audio
speech information. The'text-to-speech convertor 27
provides audio speech information either to a
speaker 27 for enunciation to a local computer
operator, or provides audio speech information to
the voice telephone interface 24 for enunciation
over ordinary voice telephone lines.

MIDI ("Musical Instrument Digital
Interface") synthesizer 30 is also connected to
CPU 11 and interprets MIDI music commands from
CPU 11 so as to convert those MIDI music commands to
‘audio wave forms. The audio wave forms are, in
turn, played out over speaker 28 or provided. to
voice telephone interface 24 for play out over
ordinary voice telephoné_lines.

Scanner 31 operates to scan original
documents printed on a sheet of paper, and to
cqnvert the information of those original documents
into a bit-by-bit computer readable representation
of that document. Scanner 31 may be a simple black
and white scanner, but more preferably scanner 31
includes at least half-tone (grey scale) processing -
capabllltles and/or color processzng capablllties.

Printer 32 is provided to form images of
documents under the control of CPU 1l1. Printer 32
may be an ordinary black and white printer, but,
more preferably, printer 32 includes half-tone
and/or color capabilities.

. A CD ROM 34, such as an optical disk, is
Connected for access by CPU 11. CD ROM 34 operates



S

RF?LACE‘V ENT SHEET |

gui escent processing periods, CPU begins to replace, first, +e—regrons
with full images of the title regions, second, retrieval parpng

with full imges of the retrieval paraneters, third, the firkt I&%s’m%@ie
text regions with full images of the first alines of text, e Ci

After display options have -been set r%énep S701, flow advanges to Step
S702 in which CPU 11 determ nes whethet” the full image-node has—been

Sel ected If the ebUklph TBAGATPLReN3T AR SH Gy storage memory 20

and contains additional information concerning

document indexes and document images and document
structure. It is also possible to provide a write-
once-read-many (“WORMY) opgical device or an
ordinary read/write optical device so as to further
supplement the storage capabilities. 1In addition,
the local area network- 16, CPU 11 can access
document indexes and document images and document
structure stored at remote file server locationms,
and via modem 21, CPU 11 can access document indexes .
and document images stored at centralized data base
locations over ordinary voice telephone lines.
_ Figure 3 is a flow diagram showing overall
operation of the Figqures 1 and 2 apparatus. The
process steps shown in Figure 3 are executed by
CPU 11 in accordance with stored program instruction
sequences stored in mass storage 20 and executed out
of RAM 14. o

In step S301, CPU 11 displays a main
selection menu on monitor 17 and permits opefator
selection of one of the menu items. In step S$302,
if the operator has selected to input documents,
then flow advances to step S303 in which document
image processing is executed, after which flow
returns to step S301. If the operator does not
select document input but instead selects to
retrieve documents (step S304) then flow advances to
step S305 in which document retrieval processiqg is
executed, after which flow returns to. step S301. If
the operator does not select document retrieval but
instead selects to display documents (step S306),
then slow advances to step S307 in which document
display processing is executed, after which flow
returns to step S301. Each of these processes is
discussed in additional detail below.
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- 19 - then flow branches to Step S703 in which full im '@mﬁgﬁ}@ﬁmmﬁm.
I mges are displayed. On the other hand, if the b
5L FIAN 9]

‘been sel ected, then flow advances to Step S704 in which t
t he docunent is displayed at the sel ected abstraction |eve .
representative display of structural_iynfarmation is shown |
Figure 8, the operator has selected the browse node, and s sel ected ASCI

text display at abstracti @eh@ugh 2het Falow Hrod Sq il 1T
Figure 8, an abstracted s?ructu?al vi ew of ?hg ogﬁhéhf'is presented to the

operator, with ASCFiguse: 3e@8PFAFEN{LS be EXedtedyiserdalpy and
sequentially, it is to be understood that the

processes may be executed at significantly different
times, in different order, and indeed may be
executed by different machines. For example, it is
possible for a first machine to input documents and
to store those documents for retrieval and display

" by a different machine. Likewise,.it is possible |
for one machine to retrieve documents and transmit
themlto'another machine, for example,'via moden 21,
for display on that other machine.

‘Figure 4 is a detailed flow diagram
illustrating document input processing in accordance
with step S303 of Figure 3.

In step S401 CPU 11 causes scanner 31 to
scan an original document fed into scanner 31 so as
to convert the original document into a computer
readable bit map image of that document. The bit
map image may be temporarily stored in RAM 14 for
further processing.

In step S402, CPU 11 derives structural
information concerning the layout of objects within
the document. More specifically, CPU 11 subjects
the bit map document image to block .selection
techniques such as those described in co-pending
U.S. Application, Serial Number 07/873,012 so as to
decompose the document image into a general set of
Objects._ Using rule-based decisions, such block
selection techniques are able to identify related
regions or areas within the document, and are able
to determine the type of images within those .
regions. For example, using the block selection
techniques described in the aforementioned U.S.
Application 07/873,012, CPU 1l processes the
Scanned-in bit map image stored in RAM=-14 to
identify related regions in the image. Then, CPU 11
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Labeled with the region type, gFPL&QEQ \ﬂhSﬁEET

renalnlng reglons are—STApHy—he
Labelllng may be by col of ,odlng of the

the region type area of Flgur7“
region, or, as shown in Figure 8, by applying a text |abel| Fa@h7 JAN T/

regions is circunscribed by a réctangular shape whose coor§li hates are
specified by the "ULC' and "LRC' coofrdinates of Figure 6. j§ASCIT Text
equi-val ent's of title regions are displayed at the correspobdlna ULC and LRC |

coor di nat es. qﬁenkhqlegetabomype pfexeq&m&aMﬁdreﬁkaﬁpléaOWhétmdetura
view of the docunment wth _a Sgl L%lglstraﬁ._t | evel T{i s permts the
ocune

operator to broﬂs€eﬂﬂ @kﬁf ?hr&Ug retrle rﬁ%}%ﬁ) to find
particul ar docupagiagraphi megiomn, a table reqdaiw tahéehinelvarteimagest ep S705

in which CPU 11 de&g&ﬂgggﬁ lafs LheimyRUala HANANAIFI i Rey&BL§ioRasabeen
selected. T thcolor image region, etc.

Figure S illustrates regions identified on
a ddcument image in accordance with processing
aécording to the process steps in Step 402. Figure
5 is a representative document image consisting of
page 40 from a magazine article. 'As shown in Figure
5, page 40 includes title regions such as régions
41, 42 and 47, as well as text regions such as
regions 43, 44 and 48. Likewise, page 40 includes
line art image regions 45, table reéions 49 and
half-tone object regions 46. Other types of regions
are possible. In accordance with processing in Step
$402, CPU 11 identifies the related-regions in the
document and determines the type of image in each ot
the regions. In Figqure S, each region has been.
indicated diagrammatically with a circumscribing
rectangle. '

Reverting to Figure 4, flow then advances
to Step S403 in which CPU 11 identifies the
document type. More specifically, many documents
have relatively standard structures; for instance, a
business letter virtually always includes a
corporate letterhead region (which will be
ideqtified in Step S402 as a line art image area), a
date and an addressee region (which will be
identified in Step S402 as separate but adjacent
text regions), salutation, body and closing regions .

- (which will be identified as text regions in Step
$402), and a signature (which will be identified as
2 line art image region). CPU 11 stores templates
of these standard document types, and in Step S403
Compares the structural information derived in Step
S402 with those stored templates. If a match is
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S706 in which CPU 11 automati.cally replaces. structurally
of the docunent with full inmages (or ASCII text, if select
regi ons during qui escent operating tinmes of the CPU Thus,
suefficient quiescent operating tine Tslaailable, if hﬁ
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t been selected, then flow brgn

found between the stored template and the structural

" ijnformation derived in Step S402, then CPU 11

assigns the associated document type to the document
image stored in RAM 14.

In Step S404, CPU 11 correlates related
regions within the document. More specifically,
there are often regions within a document that
should be considered together, such as the text
caption for a figure or the footnote for a text
block. For example, referring to Figure 5, text
region 48 is related to title 47, and table region
49 is related to title 50. Using rule-based
decision processes, CPU 11 correlates related
regions. '

In Step S40S5, CPU 11 suhjects designated
document regions to OCR processing in preparation
for creating a retrieval index for the document.
More specifically, so as to be able to retrieve the
document image based on a word-based retrieval
system, CPU 11 creates a retrieval index from text
regions within the document. It is possible to

- subject . all text regions identified in Step S402 to

OCR processing and to form the index based on the
resulting text, but more preferably CPU 11 offers
the operator a selectable level of indexes. More
specifically, CPU 11 offers the operator the option
of selecting the index level in accordance with the
following levels:

Level 1: fitle Regions Only

Level 2: First Line Of Text Regions

Level 3: Text Captions Related To Graphics

Level 4: Full Text

If the_dperator selects Level 1 ("Titles

Only"), then CPU 11 subjects only title regions to

" OCR processing. The resulting text from the title

Tegions is provided for a retrieval index to allow
the document to be retrieved when words in the title



t he aut omattTT entrancenment node has been sel ected, then the BWELAgg"
wi || eventually be presented to the operator as the CPU regl dces ‘t he
structurally represented regions of that docunment. At anyitlnéZHbWﬁN@%Whl
process the operator may _select for the next retrieved docgngint to be
di spl ayed (Step S710) whereupon flow- glaurns to Step S702 o
the next retrieved docunent. : | f the-manual enhand

been sel ect.ed, tggﬂcﬁlamspduaﬁmed seaBchpgteédy. |ankewhs@PU1Ilﬁm§eNThnes
whether a docurent reglg %gééﬁPEEQ FABAS! edell BNQPIELA! flind fon0 docurent

regi on has been ?B?g erator, oes nothlng, or nore
preferably, begi nextoReghrREL) stk enuFRy #égﬁ&ﬁ@eGFstHQ tho&dtd® with ful

docunent images gsgsbR¥Nasdt welePasS’/BR1y ARl Firkh 1ine of each text
regions to OCR processing, and creates a retrieval
index based on the resulting text. If Index Level 3
is selected ("Text Captions Related To Graphics"),
then CPU 11 subjects the items in Levels 1 and 2 to
OCR processing as well as text regions related to
graphics as specified in the correlations obtained
in step S404. Finally, if the operator specifies
Index Level 4 (“Full Text"), then both title regions
and full text regions wherever located are subjected
to OCR processing and the resulting text provided to
form the retrieval index. It is possible to include
other indexing levels.

In step S406, the ASCII text characters
obtained from OCR processiné are indexed and the
document retrieval index is updated appropriately.
In addition to indexing the ASCII text words, a flag
is also indexed which-indicates'the type of object
from which the word was obtained, that is, title,
text, captioh, etc. The flag may be used as part of
the retrieval précess so as to retrieve documents
based on the occurrence of words in particular
regions of documents. . |

In Step S407, CPU 11 stores the structural
‘information that was derived in Step S402 and that
was correlated in Step S406. Figure 6 is a
representative view of how the structural
information is stored. As shown in Figure 6, for
each document the structural information includes a
document identifier 51 which is the same identifier
as that assigned to the full document image and by
which it is possible to retrieve the full document
image. In area 52, the document type derived in
Step 5402 is stored. At 53, all of the structural
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process—+ay—be—rnterrupted at any tinme by operator selectiof g =

docunent (Step S710). - On the other hand, if in St
operator targets a docunent region for replacenent, then fl
Step S709 in which CPU 11 retrieves the correspondi ng docu

the document image file and replaces fde-structurally repre ented reglon of

t he displayed docunent with the full docunent inage. Thus, shrovwTim
Figure 9, the apécmmtlkms fioar Fdreedamumenyl, Wndhits hayeat wighin. CPU 11

t hereupon retrigeesy urggﬂtsgd%%eccq\rg SIXoTe]sTol g Ts) é?‘n igcg?&?ngul ar

area circunscribed by the ULC and oordi nat es, ext
equi val ent if mRELBhidantidieshdn SherSaP?2 :arFéPlFebl- |keresedarea in

Figure 8 W th tliow riefdrdid iy dgcw@ritad B a&-é&\?&ﬁbﬁﬂafl gure 9. Flow

then returns to St%&ﬁgggéiéﬂa\Mggécf¥§ é%e position of the region
on the page (here the upper left corner ("ULC")
coordinates and the lower right corner ("LRC")
coordinates), and all related regions identified in
Step S406. In Figure 6, region 1 corresponds to
region 41 in Figure 5 and, as shown in Figure 6,
includes a “title" type, upper left hand coordinates
of <0,0>, lower right hand coordinates of <S5,40>,
and no related regions. The remaining regions
illustrated in Figure 6 follow in like fashion.

Region attributes 5S4 may also'be stored,

. for example, font selection and size as illustrated
in Figure 6. Other attributes may also be stored,
such as number of text lines, number of paragraphs,
etc. | _ |

In Step S408, the document image is
stored, preferébly with OCR-processed document text.

The document text is stored in the event that a
quick display of ASCII text characters is desired
rather than the slower display of images of text
regions. Accordingly, at the end of Step S408, CPU
11 has completed document input procéssihg and has
stored a text-searchable index for the document, a
full image for the document, the structure of the
doéument, arid, if desired, OCR-processed text of
text regions of the document.

Reverting to Figure 3, if an operator
Selects document retrieval (Step S$304), then flow
advances to Step S305 for document retrieval

'processing. Document retrieval processing used in
the preferred embodiment of the invention is a word-

~ based retrieval and search system based on an
Operator-specified search query. Such a query may



R

desi gnat refis—by—the—operator. I n Figufe 9, the AJEEL ST : 1

equi valent for region S4 does not fit into the allotted ar iﬁﬁiéiﬁﬁﬁﬁﬁﬁ‘gﬁggT

situation, CPU 11 only displays the amount of _

- 21 - text that will fit; but, so as to allow the operatqr § 27 JANWS/
- ' - 16 - : i

i
&
i -

pe specified by a logical sequence that mudt be
found in each document (a "Boolean" search), or may
pe specified by a natural language based query
system. The query may be made directly by a local
‘operator, or remotely by an operator with voice or
pTMF phone access, or from commands issued by a
remote computer via modem or LAN. "

The operator may also specify that
documents are retrieved based:on the occurrence of

words in particular document regions, such as title
regions or captions. Documents matching the query
are retrieved and are assigned scores based on the
degree that the document matches the query. Higher
scores may be assigned for occurrences of words in
particular regions of documents, the score being
scaled the same as the above indexing level
selection. Thus, for example, a higher score may be
assignéd for occurrences of words in title regions
than for occurrences of words in text regions. When
plural documents are retrieved, they are displayed
in order of their score.

When an operator selects document display
processing (Step S$306), then flow advances to Step

8307 for CPU 11 to execute document display
processing. Figuré 7 is a detail flow diagram
illustrating document display processing. .

' In Step S701, CPU 11 allows the operator
to set display options by which retrieved documents
will be displayed. Specifically, the 6perator
selects one of two modes by which retrieved
documents will be displayed: full document image
mode or browse mode. If the full documeni image
Rode is selected, then full document images of
retrieved documents will be displayed. If the
browse mode is selected, then only an abstract
Structura) view of each document image is displéyed,
thereby permitting an operator to browse rapidly
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to view all the text, CPU 11 permts scrolling within the Jarje
further shown in Figure 9, the operator has requested for jtHe
“text fromregion 44 to be displayed, and the ASCI | text equi
text is .displayed at' 55. O course, if inmage node was sel dct
i mge of the first line of text woul d-lewe-been displ ayed.
Step S709, if an operator targets a docunent region which has a refratres
regi on, such as¢hegugh d2loret¥ieviedn dogtumarits.dodd Ce birowgs ace t he

targeted region byl CRHrll #LsRneePiAsahddilsd Al Hh st Aty ange! |

Accordingly, if erator targets region ch is a title region,
CPU 11 repl aces bperatpEgi oFiXstyi the I‘Pé’q’-'ti'Pq MRk Soreteithether e'g? on 42,
and al so replacealgglgyrgscqm £3xt Characddtld JfMMEIR<{mfodesddd ofekext

regions or document images of text regions. Second,
the operator may select the abstraction level at
which the structural view is displayed. Nine
abstraction 1éve1s are possible in this embodiment
of the invention, though other arrangements are
possible: '

Level 1: Structure Only

Level 2: Titles

Level 3: Retrieval Parameters

Level 4: First Line of Text

Level S: Full Text

Level 6: Tables

Level 7: Line Art

Level 8: Half-tone

Level 9: Color

In accordance with the selected

abstraction level, CPU 11 will display structural
views of the document mixed with regions of full
document images. If abstraction Level 1 is
selected, then only structure is displayed. But if
abstraction Level 2 or above is selected, then
structural information is displayed mixed with
regions of full document images. For example, at
abstraction Level 2, structural information is
displayedlmixed with images (or ASCII text, if
selected) of title regioné of the document. The
nNeeded image regions are obtained from the full
‘document image in accordance with the ULC and LRC
coordinates stored with the structure. If
abstraction Level 3 is selected, then structural
information is displayed mixed with images of titles
(or ASCII text, if selected) and the retrieval
Parameters by which the document was retrieved. At
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region 437 By viTtue of tihis feature, the operator is provid gﬁ* &gww
access to i'nformation that is desired without requiring the gpgrator to
execut e addi tional keystrokes, etc. Figure 10 sho 2 T kit 1097
in which the operator has:selected for certain regions to bejfdfspl ayed as !
i mages rather than as ASClI ‘text. More particulariy, the opefator has ==
requested for full inmages of regions 46 and 48, and those regions have been

~provided as shown at £ 28c0n SLeve ESRECELYGE ural ififormation is

lsplayed mixed with images of title regions,
retrieval parameters,. and the first line of text
images in each text block. Aas before, if ASCII text
display is selected, then ASCII text is displayed -
rather than images of text. HKigher abstraction
ljevels cumulatively display more and more of the
full document image in accordance with the selected
abstraction level.

3 b s gt

In addition to the abstraction level
parameter, in the browse mode the operator can also
select whether to allow image enhancement manually"
or autématically. Specifically, in manual image
enhancement, when the structure of a retrieved
document is displayed, thé operator may target a
particular region of the document, for example with
mouse 19, and regquest for CPU 11 to replace the
displayed region with the full document image. If
automatic enhancement is selected, then CPU 11
automatically replaces the structural information
that it is displaying with full document images.
Automatic enhancement operates during quiéscent
periods of CPU operation, that is, when the CPU has
sufficient processing time so as to enhance the
image. Enhancement pfogresses in the order of the
abstraction levels given above. Thus, during |
quiescent processing periods, CPU begihs to replace,
first, title regions with full images of the title
regions, second, retrieval parameter regions with
full images of the retrieval parameters, third, the
first lines of the text regions with full images of
the first lines of text, etc.

After display options have been set in
Step sS701, flow advances to Step S702 in which CPU

11 determines whether the full image-mode has been

Selected. 3¢ the full image mode has been selected,



K

- ' - DAL LN L Wikt |
CLAI M SHEE$——==:::==:::=4::?\nethod for creating a retrievhl{index mﬁlc
.an image of an arbitrarily formatted document nay be retri =v=d27|dé

conprising the steps of: : processing the inmage offthe arbitrari

" formatted docunent to |dent|fy text regions on the docunen] and non-text
regi ons on the docunent, said processleig-step including, for_each text

regi on on the _ ,
¢hen flow branches to Step S703 in which full images
of the full images are displayed. .

On the other hand, if the browse mode has
peen selected, then flow advances to Step S704 in
| which the structure of the document is displayed at
the selected abstraction level. A representative
display of structural information is shown in Figure
g. In Figure 8, the opgraéor has selected the
browse mode, and has selected ASCII text display at
abstraction Level 2, that is upitles". Thus, as
shown in Figure's, an abstracted structural view -of
the document is presented to the operator, with
ASCII text equivalents of title regions. The
remaining regions-are simply labeled with the region
tYpe, as specified in the region type area of Figure
6. Labelling may be by color coding of the region,
or, as shown in Figure 8, by applying a text label.
Each of the regions is circumscribed by a
rectangular shape whose coordinates are specified by
the "ULC" and "LRC" coordinates of Figure 6. ASCII
text equivalents of title regions are displayed at
the corresponding ULC and LRC coordinates. Thus,
the operator is ﬁresented with an abstract
structural view of the document with a selectable
abstraction level. This permits the operator to
browse qulckly through retrieved documents so as to
find particular documents of interest.
Flow then advances to step S705 in which
CPU 11 determines if the manual enhancement
pParameter has been selected. If the manual
enhancement parameter has not been selected, then
flow branches to step $706 in which CPU 11
aUtOmaticaliy replaces. structurally displayed
regions of the document with full Lmages {or ASCII
text, if selected) of those regions during quiescent
oPerating times of the CPU. Thus, assuming that
sntficxent quiescent operating time is avaxlable, it
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r.ul e- based deci sions automatically applied to the inage of th
without regard to a predetermned format for the document, {he peppaN mpe
bei ng one of ptural different predefined region types enconpassed by the
rul es; - converting t he i mage gf, the docunent in tekt™r

t ext; I.ndexi ng the convertedgoext So as to permtiretrieval by

reference to theconygedage | EXnnancement pbRKhILOR SuyAEREHCATTY

det erm ned reglon types so as to permt reference td one of
the determ ned rieifpdnthepedll sdgcument Wlllsﬁﬁﬁnﬁga h¥ Psaptesentied

document such thgé the &perseodosyNeRt tPBISePRYCEE ERES se&aetmea&qyerence
to whether text in a text?guer¥h°$ ears in the indexed text by

reference to wheXHRFeIAREeL e et ekhafgpgument. At any’ tlme
during this process the operator may select for the

next retrieved document to be displayed (Step S710)
whereupon flow returns to Step S702 so as to display
the next retrieved document.

If the. manual enhancement mode has been
selected) then flow advances to Step S707 in which
CPU 11 determines whether a document region has been
targeted by the operator. If no document region has
been targeted by the operator, then CPU 11 does
nothing, or more preferably, begins to replace
structural regions of the document with full
document images as shown at Step S708. Again, this
process may be interrupted at any time by operator
selection df the next document (Step S710).

On the other hand, if in Step S707 the
operator targets a document region for replacement,
then flow advances to Step S$709 in which CPU 11
retrieves the corresponding document image form the
document image file and repléces the structurally
represented region of the displaYed document with
the full document image. Thus, as shown in Figure
9, the operator has targeted area 54 which is a text
region. CPU 11 thereupon retrieves the document
image corresponding to the rectangular area
circumscribed by the ULC and LRC coordinates, or the
ASCII text equivalent if that option has been
selected, and replaces the area in Figure 8 with the
corresponding document image as shown in Figqure 9.
Flow then returns to Step S707 to await further
designations by the operator.

In Figure 9, the ASCII text equivalent for
region 5S4 does not fit into_ the allotted area. In
this situation, CPU 11 only displays the amount of
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appears i n -one—of—the—+ndexed—+ egi on types. 2. "Almdt ho .
according to daim1l, further conprising the step of determjni ng?§4%i"6’f¥
‘type for both text regions and naon-text regions on the docurert.

23 _

—21-

text that will fit; but, so as to allow the operator
to view all the text, CPU 11 permits scrolling
within the area. , _

As fufther shown in Figure 9, the operator
has requested for the first line of text from region
44 to be displayed, and the ASCII text equivalent of
that text is displayed at 55. Of course, if image
mode was selected,'then the ;mage of the first line
of text would have been displayed. )

| In Step S709, if aﬁ operator targets a
document region which has a related region, such as
region 42 or 43, then not only does CPU 11 replace
the targeted region, but CPU 11 also replaces the
related region as well. Aaccordingly, if the
operator targets region 42, which is a title region,
CPU 11 replaces title region 42 with the full image
(or text) of region 42, and also replaces text
region 43 with the full image (or text) of text
region 43. By virtue of this feature, the operator
is provided with quick access to information that is
desired without requiring the operator to execute
additional keystrokes, etc.

Figure 10 shows a situation in which the
operator has selected for certain regions to be
displayed as images rather than as ASCII text. More
particuiarly, the operator has requested for full
images of regions 46 and 48, and those regions have
been provided as shown at 56 and 57, respectively.
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3. A nethod accord| ﬁ&dCIaIWIZ furtﬂi of the jst

retri eV| d. di spl ayi ng ﬂ iwu&g ﬂ of tgh ko1
vihi ch reg ument are idents ' nce i hdzﬁejmtm"
correspon : 4. A nethod accordl,g? o.Claim3,

further conpr|5|ng the step of progressive replacenent of régions wthin
the abstracted view of the docunment-w2h-corresponding full 4%
regi ons of the docunent. 5. A nethod according to Cl aim4,

wher ei n progr ewsiaTe ISe OIAIMBONIIS:S aut omatic and proceeds in an

1.
index by which images of documents may be retrieved,

A method for creating a retrieval

the method comprising the steps of: _

processing the document image to identify
areas on the document of a first type and areas on
the document of other types, _

converting the document image in the first
type area into text; |

indexing the text; and

storing the document image such that the
stored document image may be retfieved by reference
to the indexed text. '

2.
comprising the step of storing the identity of the
regions identified on the document.

A method according to Claim 1, further

3. further
comprising of the step of retrieving the stored

A method according to Claim 2,

identities and displaying a representation of the
document in accordance with the stored identities.

4.
further comprising the step of progressive

A method according to Claim 3,

replacement of identified regions in the
representation of the document with full images of
the document.

S. A method
wherein the progressive

6. A method
wherein the progressive

according to Claim 4,
replacement is automatic.

according to Claim 4,
replacement is manual in

accordance with operator designation.

THIS SHEET HAS BEEN
REPLACED
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or'der deterri-ped_hy pr mumw‘"rmmmme lural different BEBIQI&@EMENTrSHEE’E
typqg,.sSIleet as "n to daim4, wher@rn progressrivg
rep MEE i n*ac€oridarce swi th oper at or desi gfa |(§;7 JAN 1997
t ng to Claim3, wherein said step of fgefri®eving assigps
scor eved docunent in accordance with the}ld N
retrleval paraneters and wherein the“re#rreved docunentg§ are displayed in
an order deternined by the score. 8. A netho '
1, further 7. A method according to Claim 3,

wherein documents are displayed by score.

8. A method according to Claim 1,
further comprising the step of selectably
designating the first type of region for indexing.

9. A method according to Claim 8,
wherein the first type of region is selected from
the group consisting of title type regions and text
type regions.

10. Apparatus for cfeating a retrieval
index by which images of documents may be retrieved,
sa1d apparatus comprising:

a scanner for scanning an original
document and for outputting a bit map document
image; ' _

' a first memory region for storing a
document image and a retrieval index;
a second memory region for storing process
-steps; and

'a processor for executing the process
steps stored in said second memory;

wherein said second memory includes
process steps to (a) receive the 'bit map image
scanned by said scanner, (b) process the bit map
image to identify areas in the document of a first
type and areas in the document of other types,
(¢} convert of the document image in the first type
region into text, (d) index the text and update the
index stored in said first memory with the indexed
text, and (e) store the document image in said first
memory such that the stored document image may be
retrieved by reference to the indexed text.

REPLACED

THIS SHEET HAS BEEU
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r.egi on I ndexed, and tihgis N ts

t ext . regﬂm ﬂ! Mﬁance with the desi gnated i ndex | evel. tf? W :
A net ho Claim8, wherein the region types f¢r

are selected froma group of - 24 -

11. Apparatus according to Claim 10,
wherein said second memory includes process steps to
étore the identity of the regions identified in the -
bit map document in the bit map image in said first
memory .

12. Apparatus according to Claim 11,
further comprising a display, and wherein said
second memory includes process steps to display a
representations of retrieved documents on said
display in accordance with the ldentxty of the
document regions.

13. Apparatus according to Claim 12,
wherein said second memory includes process steps to
progressively replace regions in the displayed
.document representation with corresponding regions
from the full document image.

14. Apparatus according to Claim 13,
wherein the progressive replacement is automatic.

15.-'Apparatus according to Claim 14,
" further including a designation means, and wherein
the replacement is manual in accordance with
designation by said designation means.

16. A method according to Claim 12,
wherein documents .are displayed by score.

17. Apparatus according to Claim 10,
wherein the first type is selectably designatable. .

18. Apparatus according to Claim 17,
wherein the selectable designations over the first’
type are selected from the group consisting of title
type regions and text type regions.

THIS SHEET HAS BEEN
REPLACED .
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an i mage ily formatted do
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ar bi tir ar ocunent and for outputting a bit
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r

mal 1 ext

Q%Rgg 197 ch

Ssal

iginal— |

docunent i mage

corresponding to the original arbitrér?ﬁy‘fornatted docunents a
first nmenory region fOrfﬁfgimmka.docunent |nqge and a retrieval _i ndex;

document stor
the steps of: )

e method compr151ng

scanning a document to form a document

image;

processing the document image to determine

~the structure of the document; and

storing the structure of the document in

correspondence with the document image.

- 20. A method according to Claim 19,
further comprising the step of indexing selectable

types ‘of document structure.

21. A method according to Claim 19,

further comprising the step of identifying a

document type based on the determination of the
document structure, and storing of the ldentlfled

document type.

22. - A method for dlsplaylng documents

comprising the steps of:

providing an image of a document and a

corresponding structure for the document;

displaying a representation of the

structure of the document;

replacing selected regions of the

displayed document representation with corresponding

document regions.

23. A method according to Claim 22,
further comprising the step of designating an

abstraction level for displaying the representation

of the document, and wherein in said displaying step
the representation is displayed with mixed areas of
structure and document regions in accordance with

the designated abstraction level.

THIS SHEET HAS BEEN
REPLACED
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a second nenory region for storing process steps; and REPLAGEHE@EESHEET

- for exec steps stored in said second nenogy ' 3
wher ei n H“'“Pummllﬁnmmﬂy includes process steps to (a) re¢cei WUMW

map docunent© i ragd séanhed by said scanner, (b) process th¢ bitf map

docunent inmage t

o identify text regions in the docunent anj YOr—t-ext

regions in the docunment, said proces§iﬁ§ step including, for each text
region on the docunent, the. stega Eutonatlcally deternlnlgg a regromtype

using rul e-based deci si ons24uat o

PAyaGERFALATL 5Ot Rdailmage of the text

regi on wthout rggereinoin $a$dtpbuv®&1h§esteptarpguealu&ytb@ docunent and

e e o] r_the document,. the region type
bei ng one of pId&%ﬁhﬁéﬁgeigé %rg éf%ﬁgé %@3?%&“? gggugﬁegnpassed by the
rul es, (c) convestryegturesuarat pravidedn andt fucghen cotmprising the

W t hout regard t

step of retrieving one of the plurality of document
images and corresponding document structures for
display.

25. A method according to Claim 24,
wherein the documents.are displayed by score.

26. A method according to Claim 24,
wherein in said displaying step, a document
structure is displayed mixed with retrieval
parameters. | '

27. A method according to Claim 22,
further comprising the step of labelling the
structural régions in the displayed representation
of the document.

28. A method according to Claim 22,
wherein said displaying step is a verbal enunciation
of the document structure and/or content through
tekt—to-speech conversion.

29. A method according to Claim 22,
further comprising the step of 1dent1fy1ng document
type based on the document structure.

_ 30. A method according to Claim 22,
further comprising the step of identifying related
regions in the document,'and wherein in said
replacing step, when a selected region of the
displayed document représentation is replaced,
related regions are also replaced.

~This Sheet Has Been Repl

Wy e
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text, (d) index the convgzrted @ﬂfﬁm ?@jﬁ it retrieva reference
o ;L‘WFIMEIIL‘IMW & by rof ;‘3‘}-' he. pr edet pr rﬁ%%\sfgﬁzs

-types (F) 8t ofe the: ‘docunent inmage in said first
-27-

31. A method according to Claim 22,
wherein in said reéplacing step, text type document-
regions are replaced with images of document regions
or text equivalents in accordance with a manual
selection. |

32. Apparatus for displaying a document
comprising: | '

means for providing an image of a document
and a corresponding structufe'for the document;

‘means for displaying a representation of
the structure of the document;

means for replacing selected regions of
the displayed document representation with
corresponding document regions.

33. An'apparatus according to Claim 32,
further comprising designating means for designating
an abstraction level for displaying the '
representation of the document, wherein said
representation is displayed with mixed areas of
structure and document regions in accordance with
the designated abstraction level.

' 34. An apparatus according to Claim 32,
wherein a plurality of document images and
corresponding document structures are provided, and
further comprising retrieving means for retrieving
one of the plurality of document images and
correspoending document structures for display.

35. An apparatus according to Claim 34,
wherein the documents are displayed by score.

36. An apparatus according to Claim 34,
wherein said displaying means displays a document
structure mixed with retrieval parameters.

THIS SHEET HAS BEEN 4
REPLACED
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NI = e

I ndexed r &gl 6n ¥ypes.* us accordlng to Gl aim10
wherein said_second nenDry reglon i ncludes process steps to deternrme—a——
regi on type for both text regi ons ane 2®n-text regions in the bit map
docunent . 12. Apparatus according to Caim 11, further
conprising a display inter¥ace AmmRPRiRaYSH W@%Mndon@h%iuy #2gi on

i ncl udes processtaRsr (omgit i4 A% Pabelling means for labelling the
structural regions in the displayed representation

oflthe docunent.

38. An apparatus according to Claim 32,
wherein said displaying means is a verbal |
enunciation of the document structure and/or content
through text-to-speech conversion.

_ 39. An apparatus according to Claim 32,
further comprising identifying means for identifying
the document type based on the document structure.

40. An appafatus according to Claim 32,
further comprising identifying means for identifying
related regions in the document, and wherein when
said repiacing means replaces a selected region of
the displayed document representation, related
regions are also replaced.

41. An apparatus according to Claim 32,
vherein text type document regions are replaced with
images of document regions or text equivalents in
accordance with a manual selection.

42. A document display apparatus
comprising:

a display;

a first memory region from which an image
of a document and corresponding structure for the
document may be retrieved;

a second memory region for storing
prdcessing steps; _

a processor for executing the process
steps stored in said second memofy;

THIS SHEET HAS BEEN
REPLACED




gocuranm?n abstp'?llsﬁ jﬁﬁ"‘?la Girieved d
i spla ch regio nt are ide
- accord mm‘ mﬁ“‘mm}nd. ng reg 13.

accord| €l a*m®2,” wherein said second nenory includes
-progre55|ve!x_replace regions wwthin the abstracted view of ! rgf.rieved
documents with correspondi ng regions f§g am the document image. -
14. Apparatus according to Oaim 13, wherein progressive replacement—ts—"
automati c and proceeds |@hQQeq&dehiaeg@@@hae@émpq@ﬂﬂndlqdegmmg t he plural
di fferent predefined region E%P

process steps (3) display on said display a

representation of the structure of a retrieved
document, and (b) replace. selected regions of the
displayed document representation with the
corresponding document regions.

43. Apparatus according to Claim 42,
further comprising input means for inputting
operator designations, and wherein said second
ﬁemory includes process steps to permit designation
of an abstraction level at which document
representations are displayed, wherein document
representations are displayed with mixed areas of
structure and document in accordance with the
designated abstraction level.

44. Apparatus according to Claim 42,
wherein said first memory includes plural document
images and plural corresponding struétures, and
wherein said second memory includes process steps to
retrieve one of the plurality of storéd document
images and corresponding document structures for
display- '

45. An apparatus according to Claim 44,
wherein the documents are displayed by score.

46. Apparatus according to Claim 44,
wherein document structure is displayed mixed with
retrieval parameters.

47. Apparatus according to Claim 42,
wherein said processor labels the displayed document
representation in accordance with the structure
stored in said first memory.

THIS SHEET HAS BEEN
REPLACED
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48. Apparatus according to Claim 42,
wherein said processor enunciates the document
structure in accordance with text-to-speech
conversion. |

49. Apparatus' according to -Claim 42,
wherein said processor identifies document type
pased on the stored document structure.

S0. Apparatus according to Claim 42,
whgrein the stored document structure correlates
related regions in the document, and wherein when
said processor replaces a selected region of the
displayed document representation with corresponding
regions of document image, said processor also
replaces related regions.

S1. An apparatus according to Claim 42,
wherein text type document regions are repiaced with
‘images of document regions or text equivalen{:s in
accordance with a_manual selection.

52. A'data storage medium or signal conveying the
information content of a plurality of documents, and
further conveying indexing infdrmation. including
information 'idéntifying structural elements for each
doc;ument and thé contents of at least some of those
elements, such that the.general structure of a document
can be retrieved for display without retrieving the

complete information content of the document.

THIS SHEET HAS BEEN
REPLACED
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"16. A nethod according to Caim1l2, wherein retrieved docune S
assigned a .score in accordance with the degree of match to ret

paranmeters, and wherein the retrieved docunents are displaye
determ ned by the score. 17. Apparatus accordin X m 1
wherein the process steps include steps to designate an inde | evel I C
specifies which region types shoul d be3ilndexed, -and wher i n $ai-d-pracess

step to convert converts text reglmm§TRnGmcordance wi th the designated
i ndex | evel. METHOD AND APPARATUS FOR CREATING, INDEXING AND
VIEWING ABSTRACTED DOCUMENTS

_ Method and apparatus for storing document
images, for creating a retrieval index by which the
document images may be retrieved, and for displaying
the retrieved document images. When a document
image is obtained, the document image is subjected
‘to rule-based block selection techniques whereby
individual regions within the document region are
identified, and the types of regions are also
identified, such as title-type regions, text-type
regions, line art-type regions, halftone-type
regions and color image-type regions. The
identification is used to create structural
information and both the document image and the
structural information is stored. A word-based
retrieval index is created based on title-type
regions and/or text-type regions, the retrieval
index being used in conjunction with a search query
so as to be able to retrieve documents which match
the search query. The retrieved documents are
displayed in either a full image mode or a rapid
browsing mode. In the rapld brows1ng mode, the full
image of the document is not displayed, but rather
only an abstract structural view of the document
image based on the stored structural information. .
The level of abstraction may be specified by the
operator' in connection with the identified
structural regions of the document, whereby, for
example, only a structural view is diSplayed or
only title-type regions are dxsplayed mixed w1th

remaining structure.
: —
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18. Apparatus according to Claim 17, wherein the region typesiféfrﬂf*‘ﬁf”'SHEEf'
regions are selected froma group of predefined region types

title regions and main text regions. : 19. A docu

met hod conprising the steps of: scanni ng ‘a docunent}| tjo
docunent inage; © processing the docunent image to det i
structure of the docunent; and - 1storing the structure of the

docunent in correspondence wi th the docunent inmage.
met hod according to Caim 19, further
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27 storing of the identified docunment type. 18
di spl ayi ng docunents conprising the steps of: pr q

t he conposition information including region type informatijo
up to plural regions of the docunent; , di spl ayi ng |an__abstracted.
vi ew of the docunent using the conpositi @n-i nformation; 1
replacing, within the abstracted viewitself, at |east on region of the
abstracted viewwth a ' -

S301
{
DISPLAY MAIN
" MENU
sa02 ssgs .
INPUT YES I‘ EXECUTE INPUT
DOCU,,MENTS : PROCESSING
s304 S305 |
RETRIEVE YES : EXECUTE
DOCUMENTS > RETRIEVAL
? PROCESSING
S306 - S307
DISPLAY ' I >
YES - EXECUTE DISPLAY
N
oocutn’ns T8 » T PROCESSING -

FIG.3



correspondi ng i mage of the docunent, so that conposition inf tA
| mage information are m xedly di spl ayed. 23. A net lEiSHEET
to Claim22, further conprising the step of designating an gbgtraction

| evel based on the conposition information for displaying tfe|a@?biN

vi ew of the dacunent, and wherein in said displ aying step thelabstracte

view is displayed w t h-m xed regions of -canmposi tion infor lon an

docunent inmage in accordance with the desi gnated abstracti '
24. A nmethod according to G aim 22, wherein in said providing step a e
plurality of docunent images and correspondi ng docunent conposition '

I nformation are provided, and further conprising the step of retrieving
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l

IDENTIFY DOCUMENT TYPE 1—-— S403
I

l - CORRELATE RELATED REGIONS — S404
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DOCUMENT TEXT — S408

FIG.4



one of the plurality of docunment images and correspondi ng
conposition information for display. 25. A netpo
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2! Canon Wants Mutually
—te,
i Rewarding Coexistence

b oo o om e cnn o

I" urce: Fartune, 7/29/91

Ryuzaburo Kaku, Chairmaa of the Board of -
iCanon, Inc. in his recent interview had the following to

|l tsay about the cocporate world. The world is divided into
Efaur types of companies:

i (1) Purely capitalistic enterprises that exploit
{tbeir workers for profit

! (2) Those where management and labor work
Telosely together to maximize profits, but don't pay enough
ganention to the comumunity

i (3) A compaay that both tries to make money
{but also secks to fulfill its corpocate responsibilities to -
Isociety, but in a small scale way to a particular couatry ot

) .
(o

(4) A highly evolved type of company that
contributes positivelyg:lo world prosperity. Y

Canoa is aspiring to be the fourth type of com-

'pmy. This is 2 company that is socially respousible and

iand that can be refecred to as a true global corporation.

J good carporate citizenship 2t home and Canon sniqg?g.tse' (éu}t:;:n to Blend

g

We have 2 basic philosophy to achieve 2 mumally reward- Source: Fortuge, 3/26/91
ing coexistence among employees, shareholders, cus-

Mr. Hideharu Takemoto, Presideat of Cancn
itomers and the communities in whick we do business. 1U.S.A. was receatly interviewed by Fortune Magazine 3

> jand bad the following to say about Canon in North _+-
Colac luk Jut Prixter Sales i 1Amedca.
Searens 8LS Srntegle Drcslaas . Mr. Takemoto wants to create 2 new Canon
(bemanda oot 1corporate culture, "The best of American and Japanese
500 cultures must be bleaded to produce 2 richer corporate
alchemy-2 new ideal.” .
3 0 Canon wants to create more jobs for -
o Americans ig the 1990s and to make them an integral
e part of the Canon family. Mz, Takemoto is further
200 committed to cultivating local talent and moving local
executives up through the ranks of Canon's highest cor-
100 porate echelons.
0 XL
9 9 2 v U —— o
AL b Tak-Jet Printer Market Share] -50
Canon Develops World's First | Soures Compuler Rl Novaalo O
Ferroelectric Liquid Crystal Display : vors | aoca | 3y | Tome
Stylreriiar 175% | 267% | 45w | 313%
Source: Wl Street Journal, 10/2/91, e I
Canon Press Release, 10/1/91 ‘ wr o - 1T
Palatfet <% % <% %
Desklet 500 o% | 9% | 6% | U
[n 2 news conference yesterday, Hitoshi Tanaks, 2 *
Canon senior managing director said that the company has suc- Dok kol Rl Mool Ronucdd
lczeded in developing the world's first ferroelectric liquid crystat Cosen
(FLC) display screen. The screen will be test marketed next ' BJleE A% | J4% | 43% | Te%
spring in Canon's EZPS Japanese language DTP system. 3 A10y334 % | A% | <% | a%
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28 the retrieved docunents are displayed in an order d PMGEMEW SHEE
score. 26. A method according to claim 24, efein 1o sara—
« di spl aying step, the abstracted view is displayed m xed W thFUWNe'IQQ'i'
par.amet ers. . 27. A nethod according to claimgg2{ further
conprising the step of |abelling regions of the abstractpd-virew++ :
accordance w th the conposition inforaaéien for the regipns. 28.
A nmet hod according to Caim22, wherein ’
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said displaying step is a verbal enunciation of the documnW.
t hrough text-to-speech conversion of ‘the conposition infor i ACEMENT SHEET _
29. A method according to Caim22, further conprising the|step of -
i dentifying document type based on the conposition informayi¢n.p 7 JAN 1997
30. A nethod _according to Caim22, further conprising the sﬂ ep of

identifying related regions in the docungnt,- and wherein ih $
step, when a region within the abstracted view is replaced, related regions

“within the abstracted view are also repl aced. e
- SET DISPLAY - :
' S701
I. ~ OPTIONS l'\ . 8510

NEXT DOCUMENT
SELECTION .

$703
Vd

DISPLAY FULL IMAGES OF
™ RETRIEVED DOCUMENTS

DISPLAY DOCUMENT
STRUCTURE AT S704
SELECTED -
ABSTRACTION LEVEL

S

$706
S705 |
MANUAL NO FILL IN DOCUMENT
ENHANCEMENT > IMAGE/TEXT AT
? : PRESCRIBED RATE
s7/os
Aa%%‘?r‘i“éégea FILL IN DOCUMENT
- BY USER IMAGE/TEXT AT
? PRESCRIBED RATE

FILL IN TARGETED
~——] AREA OF DOCUMENT S709
IMAGE/TEXT -

FIG.7



- | REPLACEMENT SHEF
31. A nethod according to Claim?22, wherein in said replacin SHEET

regi ons on the docunent are replaced with text inages of the dﬁc-}u[mwwaz
*With text equivalents in accordance with nanual sel ection. 2.
Apparatus for displaying a docunent conpri sing: TebhRs—foL

provi ding an i mage of a docunent - '

- 8 =-

ﬁ e — ‘ — —:_]
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29 and correspondi ng conposition information for the docu
conposition information including region type information f
plural regions of the docunent; means for display
abstracted view of the docunent using the composition infor
means for replacing, wthin the abstracted viewitself, at

of the abstrdacted view with a corresponadéng i nrage of the ddcunent,
conposition information and image i nformati on are m xedly drsplayed.

L
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TEXT E

o ———

 CANON

CANON WANTS MUTUALLY REWARDING
COEXISTENCE
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' N BEST OF U. S. & JAPAN
554 TEXT

oy~

:

t

Mr, Hidehary Takemto, President of |

H‘ musa.mmy&muu !
Magezine following to say i
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Caren wats % cosate more a kbs foo)
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33. An apparatus according to Caim32, further conprising de MW
neans for designating an abstraction |evel based on the conpogi*t QTSEEET
‘informati on for displaying the abstracted view of the docuneni,{wherern '
said abstracted view is displayed with mxed regions of conpofifi@ry JaAN 1997
I nformati on apd docunent inmage in accordance with the design d -
abstraction |evel. 34. An appar at us accordi ng to [CarmMm32- : ]
wherein a plurality of docunent inmages and correspondi ng docynpent
conposition information are provided, and further conprising retrieving
means for retrieving one of the plurality of docunent inages and
correspondi o ROt Q ] e ch

CANON WANTS MUTUALLY REWARDING
COEXISTENCE
re H
TEXT
-
]
1
1
TEXT
[ o <
1} Source: Foruae, 82691 !
1
. 3
.M. Hidehary Takemoto, President of Canoa |
{U.S.A. was recently intecviewed by Fortune Magazine |
1aad had the following o say about Canon in North __ilL 57
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carparate MG KX s hest of Amecican and I ga.uawn
a
cul must be ) uce a ticher carporate
alchemy-2 new Mw prod . sarpoat
Canoun wants to create mote jobs for -
LINE ART " {Americans in the 1990¢-and to make them an integral
part of the Canon family. Mr. Takemoto is further
comuaitted to cultivating local taleat and moving local |
executives up through the ranks ofCanon's highest cor- 1
iporate echelons. !
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35, Anapparatus according to Caim.34, wherein the retrieved docunents are
aSS|gned a éEBFE‘Tﬁ‘éCCUTdaﬁee—MAth the degree of match to refrieval '

e ore e ofNAMAMBITI " 55 ot "2 P ACENERICSAERT|
34

wher ei n' séi d¢ dilsplmyisng=mmeans di spl2¥s the abstracted yi ew ni xed
22 DEC 2000

CLAIM SHEET

'l., A method for creating a retrieval
index by which an image of an arbitrarily formatted
document may be retrieved, the method comprising the steps
of:

processing the image of the arbitrarily
formatted document to identify text regions on the
document and non-text regions on the document, said
processing step including, for each text region on the
document, the step of automatically determining a regiomn
type using rule-based decisions automatically applied to
the image of the text region without regard to a
predetermined format for the document, the region type
being one of plural different predefined region types
encompassed by the rules;

' converting the image of the document in text

regions into text;

indexing the converted text so as to permit
retrieval by reference to the converted text;

indexing the automatically determined region
types so as to permit retrieval by reference to one of the
determined region types; and ’ i

storing the image of the document siuch that the
stored document image may be retrieved by reference to
whether text in a text query appears in the indexed text
and by reference to whether the text in the text query
appears in one of the indexed region types.

2. . A method according to Claim 1, further
comprising the step of determining a region type for both
text regions and non-text regions on the document.




3? mngh retrieval paraneters. 37. An apparatus _according fo .
claim 32— further conprising | abelling means for |abelling ymsgn ‘“'ggﬁ'hﬁgﬁﬁg
abstract emllllleml" I“"enmm“ﬁnce with the conposition informatg% i b
reglons n apparatus according to Cla|n132"
di spl ayi ngt méans i 8 asverbal enunciation of the document st{uft @@
text-to- speech conversion of the conpo®dtion information. 1§ :

3. A method according to Claim 2, further
comprising of the step of retrieving a document and
displaying an abstracted view of the document in which
regions of the document are identified in accordance with

the corresponding region types.

4. A method according to Claim 3, further
comprising the step of progressive replacement of regions
within the abstracted view of the document with
corresponding full images of the regions of the document.

5. A method according to Claim 4, wherein
progressive replacement is automatic and proceeds in an
order determined by priority among the plural different

predefined region types.

6. A method according to Claim ¢, wherein
progressive replacement is manual in accordance with

operator designation.

7. A wmethod according to Claim 3, wherein said
step of retrieving assigns a score to each retrieved
document in dccordance with the degree of match to
retrieval parameters and wherein the retrieved documents'
are displayed in an order determined by the score.

8. A method according to Claim 1, further
comprising the step of designating an index level which
specifies which region types should be indexed, and
wherein said converting step converts text regions in
accordance with the designated index level.

5. A method according to Claim 8, wherein the

region types for text regions are selected from a group of



tus further conprising

neans for |dent|f nt type based on the conp
i nformati on. ‘u“ m apparatus according to d ‘
conprising ide or identifying related regi

| WRIZTDECL 2680

Q

% 32, further
s
rig

stk

docunent, and mhereln when sald repl aci ng nmeans repl aces d ggion in the

abstracted view, related regions wthidthe abstracted vigy are arso i
repl aced, 41. An apparatus according to claim32..wherein the

‘d

regions on the docunment are replaced with text inages of the document or
with text ecpredefimeds negisocsyoescehigh Hineludeusiitie| segions and

main text regiomns.

10. Apparatus for creating a retrieval index by -
which an image of an arbitrarily formatted document may be
retrieved, said apparatus comprising:

a scanner for scanning an original arbitrarily
formatted document and for outputting a bit map document
image corresponding to the original arbitrarily formatted
document ;

a first memory region for storing a document
image and a retrieval index;

a second memory region for storing process
steps; and

a processor for executing the process steps
stored in said second memory;

wherein said second memory includes process
steps to (a) receive the bit map document image scanned by
said scanner, (b) process the bit map document image to
identify text regions in the document and non-text regions
in the document, said processing step including, for each
text region on the document, the step of automatically

. determining a region type using rule-based decisions

- automatically applied to the image of the text region
without regard to a position of the text region in the
document and without regard to a predetermined- format for
the document, the region type being one of plural
different predefined region types encompassed by the
rules, (c) convert the document image in text region into
text, (d) index the converted text so as to permit
retrieval by reference to the converted text, (e) index
the automatically determined region types so as to permit
retrieval by reference to one of the predetermined region
types, and (f) store the document image in said first



42. A’docunent display ap arat us conpri sing: a {3
a first ' rom whi ch an i mage of a document gffy

1

conposi ti op i ' ‘ r the docunment nmay be retrieve
second mbﬁ‘\‘““‘%ﬂ““ﬂ“l‘\tori ng process steps; and :
* [ L L s * 4
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memory region such that the stored document image may be
retrieved by reference to whether text in a text query

appears in the indexed text and by reference to whether
the text in the text query appears on one of the indexed

region types.

11. Apparatus according to Claim 10, wherein
said second memory region includes process steps to
determine a region type for both text regions and non-text

regions in the bit map document.

12. Apparatus according to Claim 11, further
comprising a display interface, and wherein said second
memory region includes process steps to retrieve a
document and to transmit an abstracted view of retrieved
documents to said display interface in which regioms of
the document are identified in accordance with
corresponding region types.

13. Apparatus according to Claim 12, wherein
said second memory includes process steps to progressively
replace regions within the abstracted view of retrieved
documents with corresponding regions from the document
image.

14. Apparatus accordihg to Claim 13, wherein
progressive replacement is automatic and proceeds in an
order determined by priority among the plural different
predefined region types.

15. Apparatus according to Claim 14, further
including a designation means,  and wherein replacement is
manual in accordance with designation by said desigmation
means.




31. N —a processor—fer—executing the process steps Sﬂﬁ;*‘y

wherein said second nenory r

second nmenory regio \ : 5
process stepé mmrl“ m'H!UOn sai d display an abstracted vijey of a -
retrieved do i nce-wi th the conposition informtilo@2 B &l

replace, within the abstracted view itself, a selected regiof

abstracted view with a correspondi ng docuggnt | mge, so that}jconpostrtron
e

-

information and inmage information are mixédly displayed.

16. A method'according to Claim 12, wherein
retrieved documents are assigned a score in accordance
with the degree of match to retrleval parameters, and
wherein the retrieved documents are displayed in an ordex

determined by the score.

17. Apparatus according té Claim 10, wherein
the process steps include steps to designate an index
level which specifies which region types should be
indexed, and wherein said process step to convert converts
text regions in accordance with the designated index

level.

18. Apparatus according to.C1aim 17, wherein the
region types for text regions are selected from a group of
predefined region types which include title regions and
main text regions.

19. A document storage method comprising the
steps of:

scanning a document to form a document image;

processing the document image to determine the
structure of the document; and -
storing the structure of the document in

correspondence with the document image.

20. A method according to Claim 19, further
comprising the . step of indexing selectable types of
document structure.

21. A method according to Claim 19, further
comprising the step of identifying a document type based
on the determination of the document structure, and



43, Apparatus according to Claima42, further conprising inpuf
I nputting QQELa%GF’d€§T§ﬁa?T6ﬁg, and wherein said second nenf
i ncl udes pro
whi ch t he aﬂi@
conpositionl

TS
_ m‘/“mrmt desi gnati on of an abstractijpn e
gé\ mu\ W di'spl ayed, wherein mixed region |

Ibf R ~ T
mat | ®n &nd" document i mage are di spl ayed in?ad:‘?ggﬁgg'ﬁr%h

the designated abstraction |evel. 27 44. Appar at us hCcEs+dRg=E=o-
Cl aim42, wherein said first nenory region includes plural dpgunment inmages

oy

=

and plural correspondi ng conposition information, and wherei

NENDry re@terihgChedEse PianAIT isdefsctmentettyipmie one of the pl
stored docunent inmages and correspondi ng docunment conposition
for display. :
22. A method for displaying documents

comprising the steps of:

providing an image of a document and a
corresponding composition information for the document,
the composition information including region type
information for each of up to plﬁral regions of the

document;

Sar g -secomnd
urality of
i nformati on

displaying an abstracted view of the document

using the composition information;

replacing, within the abstracted view itself, at

least on region of the abstracted view with a

corresponding image of the document, so that composition

information and image information are mixedly displayed.

23. A method according to Claim 22, further

comprising the step of designating an abstraction level

based on the composition information for displaying the

abstracted view of the document, and wherein in said
displaying step the abstracted view is displayed with
mixed regions of composition information and document

image in aécordance with the designated abstraction level.

24. A method according to Claim 22, wherein
said providing step a plurality of document images and
corresponding document composition information are

in

provided, and further comprising the step of retrieving

one of the plurality of document images and corresponding

document composition information for display.

25. A method according to Claim 24, wherein

the

retrieved document are assigned a score in accordance with

the degree of match to retrieval parameters, and wherein




45, An apparatus according to Caim44, wherein the retrleveo docunents are.

83{ 2?? ﬁrezmlmmimﬂmml retri evegzdocument s are displ aye'
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the retrieved documents are displayed in an order B —

determined by the score.

26. A method according to claim 24, wherein in
said displaying step, the abstracted view is displayed
mixed with retrieval parameters.

27. A method according to claim 22, further
comprising the step of labelling regions of the abstracted
view in accordance with the composition information for
the regions.

28. A method according to Claim 22, wherein
said displaying step is a verbal enunciation of the
document structure through text-to-speech conversion of

the composition information.

29. A method according to Claim 22, further
comprising the step of identifying document type based on
the composition information.

30. A method according to Claim 22, further
comprising the step of identifying related regiong in the
document, and wherein in said replacing step, when a
region within the abstracted view is replaced, related

regions within the abstracted view are also replaced.

31. 2 method accérding to Claim 22, wherein in
said replacing step, text regions on the document are
replaced with text images of the document or with text
equivalents in accordance with manual selection.

32. Apparatus for displaying a document
comprising:

means for providing an image of a document



L. l.c

46. Apbaratus according to Cl aim44, wherein the abst r act ed
di spl ayed m xed with retrieval par anet ers. 47.

ACEMENT SHEET

accordl rmmm‘mnlm“lﬂﬂ(IHEerel n said processor |abels the di ayed
abstract ance with conposition information )ridrﬁfg;msm
first nenory ré 48. Apparatus accordi ng tof G 2,
wherein said processor enunci ates the dogerent conposition Jn v

accordance with text-to-speech conversion

and corresponding composition information for the
document, the composition information including region
type information for each of up to plural regions of the
document;

means for displaying an abstracted view of the
document using the composition information; and

means for replacing, within the abstracted view
iﬁself, at least one region of the abstracted view with a
corresponding image of the document, so that composition
information and image information are mixedly displayed.

33. An apparatus according to Claim 32, further
comprising designating means for designating an
abstraction level based on the composition information for
displaying the abstracted view of the document, wherein
said abstracted view is displayed with mixed regions of
composition information and document image in accordance
with the designated abstraction level.

34. BAn apparatus according to Claim 32, wherein
a plurality of document images and corresponding document
composition information are provided, and further
cdmprising retrieving means for retrieving one of the
plurality of document images and corresponding document
composition information for display.

35. BAn apparatus according to Claim 34, wherein
the retrieved documents are assigned a score in accordance
with the degree of match to retrieval parameters, and
wherein the retrieved documents are displayed in an order
determined by the score.

'~ 36. An apparatus according to Claim 34, wherein
said displaying means displays the abstracted view mixed



of 4 he conp05|t|on I nformation. 49. Apparatus ad

REBEACRMENT SHEET

claim42, wh ﬂ"ﬁor identifies docunment type HgS¢

stored COW°£““IH“‘W"‘MM“ 50. Apparatus adeqrding to
Claim 42, whereifi the tonposition information correl ates rellat e 2 OFCo 20600
W t hin the docunent, and wherein when said processor replacg¢s}a region of

the abstracted V|em/mﬁth correspondi ng regpons of docunent
processor also replaces related regi ons w

ge,Sard
hin the abstracted view.

51. An apparatus according to Caim42, wherein

with retrieval parameters.

37. An apparatus according to claim 32, further
comprising labelling means for labelling regions of the
abstracted view in accordance with the composition

information for the regions.

38. An apparatus according to Claim 32, wherein
said displaying means is a verbal enunciation of the
document ‘structure through text-to-speech conversion of
the composition information.

39. An apparatus according to claim 32, further
compriging identifying means for identifying the document
type based on the composition information.

40. An apparatus according to Claim 32, further
comprising identifying means for identifying related
regions within the document, and wherein when said
replacing means replaces a region in the abstracted view,
related regions within the abstracted view are also

replaced.

41. An apparatus according to claim 32, wherein
the regions on the document are replaced with text images
of the document or with text equivalents in accordance

with a manual selection.

42. A document display apparatus comprising:

a display;

a first memory region from whlch an image of a
document and corresponding composition information for the
document may be retrieved; |

a second memory region for storing process steps;

and



t ext régi ons on the docunent are replaced with text inmages of the document... ..

or with t : n accordance with a manual sel ecti¥ED ACTAANT SHEE
2. A datmﬂmﬂuu;muﬂmm“lor si gnal conveying the informati OWMWE?ET SCHEEF
plurality &f Bochimghts’® dnd further conveying indexing inforfa}ion 2600
i ncluding information identifying structural elements for eaghl 22DEC _
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a processor for executing the process steps
stored in said second memory region, |

wherein said second memory region includes
process steps to (a) display on said display an abstracted
view of a retrieved document in accordance with the
composition information, and (b) replace, within the
abstracted view itself, a selected region of the
abstracted view with a corresponding document image, so
that composition information and image information are
mixedly displayed.

P 43, Apparatus according to Claim 42, further
compfising input means for inputting operator
designations, and wherein said second memory region
includes process steps to permit designation of an
abstraction level at which the abstracted view is
displayed, wherein mixed regions of composition
information and document image are displayed in accordance

with the designated abstraction level.

44. Apparatus according to Claim 42, wherein
said first memory region includes plural document images
and plural corresponding composition information, and
wherein saild second memory region includes process steps
to retrieve one of the plurality of stored document images
and corresponding document composition information for
digplay.

45. An apparatus according to Claim 44, wherein
the retrieved documents are assigned a score in accordance
with the degree of match to retrieval parameters, and
wherein the retrieved documents are displayed in an order

determined by the score.



33. docunent d the contents of at |east some of those el enents. such
t hat the general str of a docunent can be retrieved, fo R.i.h&*»ﬁr
w t hout retrl /”/”ﬂililﬁ/'rl eteTnformation content of the d@cyrEatds
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46. Apparatus according to Claim 44, wherein
the abstracted view is displayed mixed with retrieval

parameters.

47. BApparatus according to Claim 42, wherein
said processor labels the displayed abstracted view in
accordance with composition information stored in said

Eirst memory region.

48. Apparatus according to Claim 42, wherein
sald processor enunciates the document composition
information in accordance with text-to-speech conversion
of the composition information.

49. Apparatus according to claim 42, wherein
said processor identifies document type based on the
stored composition information.

50. Apparatus accoxrding to Claim 42, wherein
the composition information correlates related regions
within the document, and wherein when said processor
replaces a region of the abstracted view with
corresponding regions of document image, said processor
also replaces related regions within the abstracted view.

51. An apparatus according to Claim 42, wherein
text regions on the document are replaced with text ihages
of the document or with text equivalents in accordance
with a manual selectionm.

52. A data storage medium or signal conveying
the information content of a plurality of documents, and
further conveying indexing information including
information identifying stxructural elements for each
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document and the contents of at least some of those
elements, such that the general structure of a document
can be retrieved for display without retrieving the

complete information content of the document.
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ABSTRACT
METHOD AND APPARATUS FOR CREATING, INDEXING AND
VIEWING ABSTRACTED DOCUMENTS

‘Method and apparatus for storing document’

images, for creating a retrieval index by which the
document images may be retrieved, and for displaying
the retrieved document images. When a document
image is obtained, the document image is subjeéted
‘to rule-based block selection techniques whereby
individual regioné within the document region are
jdentified, and the types of regions are also
identified, such as title—type regions, text-type
regions, line art-type regions, halftone-type
regions and color image-type regions. The
identification is used to create structural
information and both the document image and the
structural information is stored. A word-based
retrieval index is created based on title-type
regions and/or text-type regions, the retrieval
index being used in conjunction with a search query
so as to be able to retrieve documents which match
the search query. The retrieved documents are
displayed in either a full image mode or a rapid
browsing mode. In the rapid Browsing_mode, the full
image of the document is not displayed, but rather
only an abstract structural view of the document
image based on the stored structural information.
The level of abstraction may be specified by the
operator: in connection with the identified
structural regions of the document, whéreby, for
example, 6n1y a structural view is displayed, or
only title-type regions are displayed mixed with
remaining structure.

FIGURE 2.



