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(57) ABSTRACT 
A device, system and method of outputting information is 
disclosed to compare at least tWo documents, namely, at 
least a ?rst document and a second document, to facilitate 
visual mapping and comparison of these documents. These 
documents comprise document subsections and the subsec 
tions comprise document subsection headers associated 
thereWith. At least one of the ?rst document subsection 
headers is juxtaposed relative to an output of second docu 
ment subsection headers mapping thereto, to visually 
emphasize a header mapping. This header mapping is estab 
lished by: mapping the ?rst document subsections relative to 
the second document subsections based on identifying sub 
stantial similarities therebetWeen, to establish a subsection 
mapping therebetWeen; and, in relation to the subsection 
mapping and the association between the document subsec 
tions and the subsection headers, further mapping the ?rst 
document subsection headers relative to the second docu 
ment subsection headers. Several closely-related devices, 
systems and methods for outputting information to compare 
at least tWo documents, establishing a mapping to compare 
at least tWo documents, and highlighting similar text seg 
ments, are also disclosed. 
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CHAIR 

After standingupforalongtime, peopleneedtositdown Beds enabletlmmtoliedown, bmnotsit 
easily with suwort. Carpets provide a comfortable place to sit in a cross legged or other position, but don't 
allow a halfway position between sitting and standing. \ 

101 

It is therefore an object of the invention to provide a ckvice for a person to sit in an intermediate 
position between standing, and lying down or sitting on a rug. 

103 

SWAIOS 
An elevated horizontal rectangular platform is supported by four vertical elongate legs, and provides a 

seat upon which a user can rest his or her posterior. A vertical rectangular member rising upwardly from the 
horizontal rectangular platform provides a back rest to provide support against which the user can rest his or 

her back. 107 

innings /\ 106 

Figure 1 shows a chair according to the preferred embodiment of time invention. 

gem'leuisssnm & 105 

As shown in Fig. l, the preferred embodiment has three main elements: i) ?g}: A horizontal 
rectangular platform to be referred to as a eat I is elevated above the groimd, and provides a locale for resting of 
a posterior. ii) Legs: Four vertical elongate members to be referred to as legs 2 elevate seat 1 about 18 inches 
above the ground. iii) ?ag: A vertical rectangular member to be referred to as back 3 is attached to and rises 
upwardly from seat 1, intersecting seat 1 along a line. 

1. A seating apparatus, comprising: a seat supported from below by four vertical elongate legs. 

2. The apparatus of claim 1, further comprising a back attached to and rising upwardly from said seat 

Ali! 

An elevated horizontal rectangular platform disclosed herein is supported by four vertical elongate 
legs. and provides a seat upon which a user can rest his or her posterior. Also disclosed is a vertical 
rectangular member rising upwardly from the horizontal rectangular platform which provides a back rest to 
provide support against which the user can rest his or her back. 

FIG. 1 [L1 
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MROVEDSEATING DEVICE 

A 202 

After standing up for a long time, people become tired and would like to sit down. A Bed enables 
them to lie down, but not to sit easily with support. Carpets provide a comfortable place to sit in a cross 
legged or other position. but don't allow an intermediate position between sitting and standing. 

Figure 1 shows a chair according to the preferred embodiment of the invention 

An elevated horizontal rectangular platform is supported by four vertical elongate legs. and provides a 
seat upon which a user can rest his or her buttocks. A vertical rectangular member rising upwardly from the 
horizontal rectangular platform provides a back rest to provide support against which the user can rest his or 
her back. Optional arm rests provide a locale for the user to rest his or her arms. 

This embles a person to sit in an intermediate position between standing, and lying down or sitting on 
a rug. 

205 

‘Detailed Qm'pg'g of the Inygng'on 

As shown in Fig. l, the preferred embodiment has three main elements. First, four vertical elongate 
members to be referred to as legs 2 elevate horimntalrectangularplatfonntobe referred to as aseat 1 about 18 
inches above the ground Second, seat I is elevated above the ground, and provides a locale for resting of a 
buttocks. Finally, a vertical rectangular member to be referred to as back 3 is attached to and rises upwardly 
from seat 1, intersecting seat I along a line. Optionally, along the two sides of seat 1 and elevated therefrom, a 
pair or armrests 4 are provided . 

I claim: 

I. A seating apparatus, comprising‘. a seat (1) supported from below by four vertical elongate legs (2). 

2. The apparatus of claim 1, further comprising a back (3) attached to and rising upwardly from said seat (1) 

3. The apparatus ofclaim 1, further comprising a pair ofarmrests (4) elevated from two sides of said seat (1). 

4. The apparatus of claim 2, further comprising a pair of arrnrests (4) elevated from two sides of said seat (1). 

Abstract 

An elevated horizontal rectangular platform (1) disclosed in a preferred embodiment herein is 
supported by four vertical elongate legs (2), and provides a seat upon which a user can rest his or her 
posterior. Also disclosed is a vertical rectangular member rising upwardly from the horizontal recmngular 
platforru which provides a back rest (3) to provide support against which the user can rest his or her back 

T 

'1 
FIG. 2 2 
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DEVICE, SYSTEM AND METHOD FOR 
DETERMINING DOCUMENT SIMILARITIES AND 

DIFFERENCES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. Ser. No. 
10/495,914 ?led Mar. 17, 2003, Which is now US. Pat. No. 
7,260,773 issued Aug. 21, 2007. Said U.S. Ser. No. 10/495, 
914 is also a US National Stage application of PCT/US03/ 
08288 ?led Mar. 17, 2003, noW expired. Said U.S. Ser. No. 
10/495,914 and PCT/US03/08288 are in turn continuations 
of US. Ser. No. 10/063,183 ?led Mar. 28, 2002, noW 
abandoned. 

BACKGROUND OF INVENTION 

[0002] This disclosure relates to the ?eld of computer 
document processing, and particularly to enhancing the 
ability of a computer user to compare tWo or more docu 
ments and quickly understand the similarities and differ 
ences betWeen or among these documents. 

[0003] There are many circumstances in today’s electronic 
World Where it is desirable to compare tWo or more docu 
ments With one another. Writers of all stripes frequently Wish 
to compare one version of a document With another version 
of a document, to see What similarities and changes exist as 
betWeen tWo different versions of the same document. Legal 
professionals often need to compare different documents to 
see hoW they differ, Whether these be, for example, draft 
contract proposals from tWo or more parties, or tWo different 
patents or patent applications. Lawmakers similarly need to 
compare various competing proposals for legislation, and to 
pinpoint What is different and What is the same betWeen or 
among tWo or more often extremely lengthy and unWieldy 
proposals. A copyright attorney may be in the position of 
comparing tWo Written Works, to see if one has “copied” the 
other sufficiently to constitute an infringement. And, in a 
myriad of other situations, the need to compare documents 
and quickly pinpoint their similarities and differences, has 
groWn to near ubiquity in today’s electronic World. It is 
important to understand that this goes beyond and is inde 
pendent of merely managing different versions of the same 
document. This encompasses the situation in Which it is 
simply necessary to compare tWo documentsiWhatever 
their originsifor differences and similarities. Editing the 
document may also be done after or in conjunction With this 
comparison, by one person or by a group of people, but in 
many situations, the comparison may be the end result in and 
of itself. 

[0004] Perhaps the most familiar method used to compare 
documents is the so-called “underline strikeout” method, 
such as is employed in the Widely-used Microsoft® Word 
program. In this method, a ?rst document is compared to a 
second document, and those Words or phrases that are 
deleted in going from the ?rst document to the second 
document are highlighted With a “strikeout” indicator on a 
computerized output device, While those that are added from 
the ?rst to the second document are highlighted With an 
“underline” indicator on the output device. 

[0005] This approach has many draWbacks, some of Which 
Will be described here. First, the tWo documents are not 
separately presented, but are merged into a single document 
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rather than in distinct, juxtaposed WindoWs. Thus, the user 
vieWing the output presentation can often become confused 
about What Was in the ?rst document versus the second 
document. Also, the comparison method itself is generally 
serial, front-to-back, Which makes it difficult for the user to 
identify When text has simply been moved from one place to 
another. Frequently, if a segment of text is moved, it Will 
appear as a strikeout (deletion) from the ?rst document, and 
an underline (addition) to the second document at an entirely 
different location. This gives the user no clue that this 
segment Was actually moved, or Where it Was moved from 
and to. Further, for a structured document With multiple 
headings as Well as a hierarchical header structure, the 
structural meaning of the headings is ignored, and these 
document headers are treated just like any other items of 
text. The entire document is outputted en-masse, and the 
user has no Way to start from a header-based “table of 
contents” and simply “drill doWn” into the document sec 
tions that are of most interest for comparison. There are no 
suitable statistical or similar comparison summaries of simi 
larities and differences, either for the Whole document, or for 
various document substructures, to aid the user in navigating 
over to the subsections of greatest interest. Additionally, 
there is no context information outputted in conjunction With 
the document text to enable the user to immediately deter 
mine Where the outputted text ?ts in the context of the 
overall document structure. Finally, individual subsections 
are not in any Way “mapped” to one another before com 
parison, so that in deciding What to underline and What to 
strikeout, the computer processor’s determination that some 
thing in the ?rst document is “different” than something in 
the second document may be erroneous, because it is not 
comparing the right document subsections With one another 
folloWing an appropriate subsection mapping. 
[0006] A moderate enhancement to traditional underline 
strikeout methods is achieved by Workshare® in its Delta 
VieW® document comparison softWare. Most signi?cantly, 
if a segment of text is moved, it is identi?ed as such, rather 
than simply as a deletion from the ?rst document and an 
addition to the second document in some unrelated and 
not-indicated location. In particular, the move is still iden 
ti?ed as a deletion from the ?rst document and an addition 
to the second document, but is given a highlighting different 
from highlighting given to an ordinary deletion and addition, 
so as to speci?cally identify it as a move. This is still 
problematic, hoWever, since it does not link the old location 
of the moved material in the ?rst document to its neW 
location in the second document. If there are multiple items 
of text that are moved or if the documents are long docu 
ments and the text is moved far from its original location, the 
bene?t of this feature is lost since the moves Will simply get 
lost amidst one another or the user Will have to scroll 
through a large segment of text to ?nd Where the original text 
Was moved to. At most, this is a move-enhanced form of 
underline strikeout, Which otherWise diverges very little 
from conventional underline strikeout. 

[0007] In addition to a WindoW outputting the above 
discussed enhanced underline/strikeout information, Delta 
VieW® also has tWo further WindoWs, one shoWing the ?rst 
document, and the other shoWing the second document. 
HoWever, these tWo WindoWs shoW these tWo documents in 
clean, unmarked form, and do not in any Way highlight 
changes as betWeen the ?rst and second documents. All 
information about the changes must be gleaned from the 
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third, enhanced underline/strikeout WindoW. It Would be 
preferable, and Would present a much simpler and easier to 
use output, if the enhanced underline/strikeout WindoW Were 
to be omitted, and if all of the highlighting information 
summarizing similarities and differences betWeen the tWo 
documents Were to be presented in only tWo WindoWs, one 
for the ?rst document, and one for the second, rather than in 
the three WindoWs required for the DeltaVieW® presenta 
tion. 

[0008] Finally, as With Microsoft® Word and similar soft 
Ware, DeltaVieW® entirely ignores the document structure, 
and document headers are treated just like any other items of 
text. As a result, the entire document is again outputted 
en-masse, and the user has no Way to start from a header 
based “table of contents” and simply “drill doWn” into the 
sections of the documents that are of most interest for 
comparison, aided by suitable statistical or similar compari 
son summaries of similarities and differences, either for the 
Whole document, or in association With various document 
substructures. Additionally, there is no context information 
outputted in conjunction With the document text that Would 
enable the user to immediately determine Where the output 
ted text ?ts in the context of the overall document structure. 
Finally, individual subsections are not in any Way “mapped” 
to one another before comparison, so that in deciding What 
to underline and What to strikeout, the computer processor’s 
determination that something in the ?rst document is “dif 
ferent” than something in the second document may be 
erroneous, because it is not comparing the right document 
subsections With one another folloWing an appropriate sub 
section mapping. 

[0009] Microsoft®WinDilf outputs a document compari 
son that is almost unintelligible to a novice computer user. 
As With the underline/strikeout method, the tWo documents 
are not separately presented, but are merged into a single 
document rather than in distinct, juxtaposed WindoWs. But 
the comparison is even more unWieldy than an underline/ 
strikeout comparison, and if a single Word differs, it regards 
the entire line as differing. WinDilf requires the use of an 
additional WindoW that aWkWardly shoWs a visual output of 
parallel, interconnected lines representing a map of each 
document on a line-by-line basis, based on a three-color 
highlighting scheme indicating ?rst document text not in the 
second document, second document text not in the ?rst 
document, and text in both documents. Connecting lines are 
used to connect text that appears in both documents, includ 
ing moved text, as betWeen the individual document maps. 
The Whole approach is aWkWard and non-intuitive at best. 
WinDilf also ignores the document structure, and document 
headers are treated just like any other items of text. Thus, 
WinDilf contains all of the other de?ciencies earlier noted 
With respect to Microsoft® Word and Workshare® Delta 
VieW® that relate to this ignoring of the document structure. 

[0010] Norton Utilities® File Compare represents some 
thing of an improvement over Microsoft® Word and Work 
share® DeltaVieW®, because it entirely foregoes the under 
line strikeout methodology Wherein tWo documents are 
merged into a single document for output With underlines 
and strikeouts, in favor of a side-by-side output of the tWo 
documents being compared. In contrast to DeltaVieW®, this 
does contain highlighting information summarizing the dif 
ferences betWeen the documents. That is, Norton Utilities® 
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File Compare does omit the third WindoW required by 
DeltaVieW®. HoWever, Norton Utilities® File Compare still 
has a number of draWbacks. 

[0011] First, the highlighting of similarities and differ 
ences do not occur at a Word-by-Word level, but appears to 
occur on a line-by-line or a segment-by-segment basis, and 
so tend to greatly overstate the degree of difference betWeen 
the documents, and to greatly understate the degree of 
similarity betWeen the documents. If perhaps tWo or three 
Words in a ten or tWelve Word segment of text have been 
altered, Norton Utilities® File Compare Will highlight the 
entire ten or tWelve Word segment as having been altered. 

[0012] Further, Norton Utilities® File Compare, like 
DeltaVieW®, does distinguish text moves from additions 
and deletions. HoWever, it does not actually move the output 
of text in the second document to match the sequencing of 
the text in the ?rst document, nor does it alloW for any form 
of active highlighting Wherein the use can simply designate 
text in one document and ?nd out Where that same text exists 
in the other document. Instead, in the ?rst document output, 
it inserts the phrase “moved from line x” opposite the 
pertinent second document text, Where x is the line number 
in the ?rst document Where that same text originates. Simi 
larly, in the second document output, it inserts the phrase 
“moved to line y” opposite the pertinent ?rst document text, 
Where y is the line number in the second document to Which 
that text has been moved. An actual move of the second 
document text to juxtapose With the ?rst document text 
perhaps With some indication of Where the moved text 
originated or of the fact that the text Was moved and/ or some 
form of active highlighting, Would actually render the under 
standing of the text move less confusing. 

[0013] Finally, Norton Utilities® File Compare, like 
Microsoft® Word, Microsoft® WinDilf, and Workshare® 
DeltaVieW®, also entirely ignores the document structure, 
and document headers are treated just like any other items of 
text. Thus, Norton Utilities® File Compare contains all of 
the other de?ciencies earlier noted With respect to 
Microsoft® Word, Microsoft® WinDilf, and Workshare® 
DeltaVieW® that relate to this ignoring of the document 
structure. The entire document is again outputted en-masse, 
and the user has no Way to start from a header-based “table 
of contents,” and to simply “drill doWn” into the sections of 
the documents that are of most interest for comparison, 
aided by suitable statistical or similar comparison summa 
ries of similarities and differences, either for the Whole 
document, or in association With various document substruc 
tures. There is again no context information outputted in 
conjunction With the document text that Would enable the 
user to immediately determine Where the outputted text ?ts 
in the context of the overall document structure. And again, 
individual subsections are not in any Way “mapped” to one 
another before comparison, so that in deciding What to mark 
as similar and different, the computer processor’s determi 
nation that something in the ?rst document is “different” 
than something in the second document may be erroneous, 
because it is not comparing the right document subsections 
With one another folloWing an appropriate subsection map 
ping. 

SUMMARY OF INVENTION 

[0014] Disclosed herein is a device, system and method of 
outputting information to compare at least tWo documents, 
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namely, at least a ?rst document and a second document, to 
facilitate visual mapping and comparison of these docu 
ments. These documents comprise document subsections 
and the subsections comprise document subsection headers 
associated therewith. At least one of the ?rst document 
subsection headers is juxtaposed relative to an output of 
second document subsection headers mapping thereto, to 
visually emphasiZe a header mapping. This header mapping 
is established by: mapping the ?rst document subsections 
relative to the second document subsections based on iden 
tifying substantial similarities therebetWeen, to establish a 
subsection mapping therebetWeen; and, in relation to the 
subsection mapping and the association betWeen the docu 
ment subsections and the subsection headers, further map 
ping the ?rst document subsection headers relative to the 
second document subsection headers. 

[0015] Also disclosed is a related device, system and 
method of outputting information to compare at least tWo 
documents, namely a ?rst document and a second document, 
to facilitate visual mapping and comparison of the docu 
ments. At least one subsection of the ?rst document is 
juxtaposed relative to an output of a corresponding at least 
one subsection of the second document to visually empha 
siZe a comparison therebetWeen. Differences established on 
a Word-by-Word basis betWeen the outputted ?rst and second 
document subsections are highlighted With difference high 
lighting, and similarities established on a Word-by-Word 
basis betWeen the outputted ?rst and second document 
subsections are highlighted With similarity highlighting dif 
ferent from the difference highlighting. 

[0016] Also disclosed is a related device, system and 
method of outputting information to compare subsections 
Within a document. A plurality of subsections of the docu 
ment are outputted. At least tWo selected ones of the 
document subsections are juxtaposed relative to one another, 
to visually emphasiZe correspondences therebetWeen, in 
response to comparison selecting the selected document 
subsections for comparison With one another. Differences 
identi?ed among the selected document subsections are 
highlighted With difference highlighting, and similarities 
identi?ed among the selected document subsections are 
highlighted With similarity highlighting different from the 
difference highlighting. 

[0017] Also disclosed is a related device, system and 
method of establishing a mapping to compare at least tWo 
documents, namely, at least a ?rst document and a second 
document. These documents comprise document subsec 
tions and the subsections comprise document subsection 
headers associated thereWith. The ?rst document subsec 
tions are mapped relative to the second document subsec 
tions based on identifying substantial similarities therebe 
tWeen, to establish a subsection mapping therebetWeen. 

[0018] Also disclosed is a related device, system and 
method of highlighting similar text segments. A ?rst selected 
text segment is similarity highlighted on a computeriZed 
output device in response to selecting the ?rst selected text 
segment using a computeriZed input device. Simultaneously, 
at least one other text segment similar to the ?rst selected 
segment is also similarity highlighted in response to said 
selecting the ?rst selected text segment. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0019] The features of the invention believed to be novel 
are set forth in the appended claims. The invention, hoWever, 
together With further objects and advantages thereof, may 
best be understood by reference to the folloWing description 
taken in conjunction With the accompanying draWing in 
Which: 

[0020] FIGS. 1 and 2 respectively illustrates the text of a 
sample ?rst document and a sample second document. This 
disclosure uses a comparison of these sample documents as 
the basis for illustrating the Device, System and Method for 
Determining Document Similarities and Differences dis 
closed herein. 

[0021] FIG. 3 is a sample screen output illustrating an 
output of the sample ?rst and second document headers in a 
fully collapsed (unexpanded) state, in Which the ?rst docu 
ment is dominant and the second document is subservient. 

[0022] FIG. 4 is a sample screen output illustrating a ?rst 
level hierarchical structural mapping of the tWo sample 
documents to one another. 

[0023] FIGS. 5 and 6 are sample screen outputs illustrat 
ing the further expansion of the hierarchical structural 
mapping of the tWo sample documents to one another. 

[0024] FIG. 7 is a fully collapsed sample screen output 
similar to FIG. 3, but in Which the second document is noW 
dominant and the ?rst document is noW subservient. 

[0025] FIG. 8 is a sample screen output similar to FIG. 4 
illustrating a ?rst level hierarchical structural mapping of the 
tWo sample documents to one another, With the second 
sample document being dominant. 

[0026] FIG. 9 is sample screen output illustrating the 
further expansion of the hierarchical structural mapping of 
FIG. 8. 

[0027] FIG. 10 is a sample screen output illustrating the 
comparison of a text section of the ?rst document to a text 
section of the second document mapped thereto, folloWing 
selection of those text sections by a computer user. 

[0028] FIG. 11 is a sample screen output illustrating the 
active highlighting of a selected similarity betWeen the 
document subsections of FIG. 10. 

[0029] FIG. 12 is a sample screen output illustrating a 
substitution list generated from the comparison outputted in 
FIG. 10. 

[0030] FIG. 13 is a sample screen output illustrating the 
comparison of the ?rst document to the second document, 
similar to FIG. 10, but at the hierarchical level of a section 
that encompasses several subsections thereof. 

[0031] FIG. 14 illustrates an intra-document variation of 
the invention. 

[0032] FIG. 15 is a screen shot taken from a prototype 
reduction to practice of the invention, shoWing the 
“mapped” (table of contents) vieW of FIGS. 3-9 for a 
complex legal document With a great deal of substructure. 

[0033] FIG. 16 is a screen shot of taken from the same 
prototype reduction to practice of FIG. 15, shoWing the 
comparison vieW of FIGS. 10, 11 and 13 for this more 
complex legal document. 
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DETAILED DESCRIPTION 

[0034] To more fully illustrate the invention, FIGS. 1 and 
2 display tWo somewhat-differing versions of a document 
Which are to be compared using the invention disclosed 
herein. These sample documents in FIGS. 1 and 2 are 
hypothetical patent documents describing and claiming a 
“chair.” While the device described in these documents 
certainly is not novel in light of current-day art, the docu 
ments themselves provide a good illustration of the various 
features of the document mapping and comparison and 
related functionality that comprises the invention disclosed 
herein. 

[0035] We Will begin by discussing the differences and 
similarities betWeen these tWo documents in detail. Then, We 
shall illustrate hoW these differences and similarities can be 
quickly and easily pinpointed according to the invention 
disclosed herein. 

[0036] The tWo illustrative documents of FIGS. 1 and 2 
are structured documents, Which is to say that there is a 
de?nitive structure associated With these documents. Some 
of this structure is explicit in the form of various subsection 
headers that are part of the documents themselves. Some of 
this structure is implicit and is thus derived from the 
document itself, such as the tree structure inherent in a series 
of patent claims that are dependent one from the other. As 
Will be discussed at length herein, some of the implicit 
structure is coerced into the documents through the actual 
comparison of the documents themselves. 

[0037] These tWo illustrative documents are purposefully 
designed to have certain similarities as Well as certain 
differences, since it is a key object of the invention to alloW 
a user of this invention to look at a computeriZed output 
device such as a computer screen and quickly navigate 
through the documents and engage in a visual comparison of 
the documents to rapidly pinpoint the differences and simi 
larities betWeen the documents, as Well as hoW extensive 
such differences and similarities are. 

[0038] Structurally, it is to be noted that the headers are 
someWhat different betWeen the “?rst document”1 shoWn in 
FIG. 1 and the “second document”2 shoWn in FIG. 2. The 
title of ?rst document 1 is “CHAIR,” While that of second 
document 2 is “IMPROVED SEATING DEVICE.” In ?rst 
document 1, the ?rst subsection 101, in its header 102, is 
explicitly titled “Background of the invention,” While in 
second document 2, the ?rst subsection 201 is explicitly 
titled, in its header 202, simply, “Background.” For these 
?rst subsections 101 and 201, including subsection headers 
102 and 202, there are a total of ?ve document segment 
differences betWeen these subsections, encompassing eight 
Words in ?rst document 1 that are not in second document 
2 and 11 Words in second document 2 that are not in ?rst 
document 1. These ?ve document segment differences are as 
folloWs: First, as noted, the segment “of the invention” is 
deleted from the subsection title going from ?rst document 
1 to second document 2. Second, the segment “need” in ?rst 
document 1 is replaced in second document 2 by the 
segment “become tired and Would like.” Third, the segment 
“Beds enable” from ?rst document 1 is replaced by “A bed 
enables” in second document 2. Fourth, the segment “to” is 
added to second document 2 betWeen the Words “not” and 
“sit.” Fifth, the segment “a halfWay” in ?rst document 1 is 
replaced by the segment “an intermediate” in second docu 
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ment 2. Although literally different, the segment “Beds 
enable” is similar to the segment “A bed enables” aside from 
one being in a singular and the other in a plural form. Thus, 
by a suitable use of “stemming” techniques, these segments 
may in fact be regarded as similar, not different, for purposes 
of mapping these documents to one another. This is the ?rst 
of several cases to be discussed Where a literal difference in 
one respect may in fact be regarded as a similarity in a 
different respect. 

[0039] Including the headers 102 and 202 of these ?rst 
subsections 101 and 201, there are also a total of six 
document segment similarities betWeen these subsections, 
encompassing a total of 44 identical Words that appear in 
these ?rst subsections in both ?rst document 1 and second 
document 2. Thus, if one tallies up the differences and 
similarities betWeen the ?rst subsections 101 and 201 
including headers 102 and 202, of ?rst 1 and second 2 
documents, for example, by counting Words, there are a total 
of l9=ll+8 differences, and 88=44+44 similarities. Hence 
by this “Word counting” similarity measure (Which is but 
one example of hoW to measure this), these subsections 
sections are 88/(88+l9)=88/l07=82.2% similar. This simi 
larity measure is even higher if stemming is employed to 
?nd a match betWeen “Beds enable” and “A bed enables.” 

[0040] It is important to note, hoWever, that it is not a 
foregone conclusion at the outset that the ?rst subsection of 
?rst document 1 Will map to the ?rst subsection of second 
document 2. For example, the second subsection 103 of ?rst 
document 1 has a subsection header 104 titled “Objects of 
the invention,” While the second subsection 203 of second 
document 2 has a subsection header 204 titled “Figure.” Not 
only are these subsection headers different, but the content 
of these subsections is also entirely different. In ?rst docu 
ment 1, the body of the second subsection reads “It is 
therefore an object of the invention to provide a device for 
a person to sit in an intermediate position betWeen standing, 
and lying doWn or sitting on a rug,” While in second 
document 2, the body of the second subsection reads “FIG. 
1 shoWs a chair according to the preferred embodiment of 
the invention.” 

[0041] An ordinary “underline-strikeout” program 
encountering this difference Would simple conclude that 
“Objects of the invention/It is therefore and object of the 
invention to provide a device for a person to sit in an 
intermediate position betWeen standing, and lying doWn or 
sitting on a rug” Was replaced With “Figure/FIG. 1 shoWs a 
chair according to the preferred embodiment of the inven 
tion,” and Would strikeout the former and underline the 
latter. HoWever, What has really happened here is that the 
subsections of the tWo documents are someWhat out of 
sequence relative to one another. (The “/” is used to separate 
the subsection header from the subsection text.) 

[0042] Particularly, in ?rst document 1, the body of second 
section 103 reads “It is therefore an object of the invention 
to provide a device for a person to sit in an intermediate 
position betWeen standing, and lying doWn or sitting on a 
rug.” In second document 2, the phrase “person to sit in an 
intermediate position betWeen standing, and lying doWn or 
sitting on a rug” also appears. But it is in a separate sentence 
at the end of the third subsection 205 With the explicit header 
206 titled “Summary,” and does not have its oWn explicit 
header. It is important to highlight this information to the 
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user. Conversely, second subsection 203 comprising the 
sentence “FIG. 1 shoWs a chair according to the preferred 
embodiment of the invention” appears absolutely verbatim 
in both ?rst document 1 and second document 2, but in ?rst 
document 1, it is in the fourth section 105 under the fourth 
section header 106“DraWings,” While in second document 2, 
it is in second section 203 under the second header 204“Fig 
ure.” It is important to also highlight this information to the 
user. 

[0043] In terms of similarities and differences, the second 
subsection 103 of ?rst document 1 has absolutely no simi 
larity With and is completely different from the second 
subsection 203 of second document 2. However, it does map 
quite Well to the sentence at the ends of the third subsection 
205 titled “Summary” in second document 2. In particular, 
The segment “It is therefore an object of the invention to 
provide a device for” (13 Words) is deleted in going from 
document 1 to document 2, but the remaining segment “a 
person to sit in an intermediate position betWeen standing, 
and lying doWn or sitting on a rug” (18 Words) it left fully 
intact Without change. Further, it is the fourth subsection 105 
of ?rst document 1, explicitly entitled With the fourth section 
header 106“DraWings,” that maps With complete similarity 
and no difference to the second subsection 203 of second 
document 2, With the second section header 204 explicitly 
entitled “Figure.” If one tallies the Word similarities and 
differences betWeen “DraWings/FIG. 1 shoWs a chair 
according to the preferred embodiment of the invention” 
from the fourth subsection 105/106 of ?rst document 1 With 
“Figure/FIG. 1 shoWs a chair according to the preferred 
embodiment of the invention” from the second section 
203/204 of second document 2, the Word “Drawings” is 
deleted from ?rst document 1 and replaced by the Word 
“Figure” in second document 2, (2 differences) While all 13 
Words of the subsections themselves (105 and 203) remain 
unchanged (26 similarities). This, by the similarity measure 
earlier discussed, these are 26/28=92.9% similar and ought 
to be mapped together With one another. 

[0044] FIG. 3 shoWs a top level contracted (unexpanded) 
structural comparison of ?rst document 1 With second 
document 2. All that is outputted on computeriZed output 
device 14 is the title 301 of ?rst document 1 juxtaposed 
horizontally to the left of the title 302 of second document 
2, and a “+” expansion button 303 (or similar expansion 
means) that a user can select With a computeriZed input 
device, for example, by pointing and clicking a mouse, in 
order to expand this output doWn to the next hierarchical 
level. 

[0045] By clicking the “+” expansion button 303 in FIG. 
3, the user arrives at a ?rst level hierarchical structural 
mapping of the tWo documents to one another as shoWn in 
FIG. 4. This click on expansion button 303 simultaneously 
expands the output of both the ?rst document subsection 
headers 12 and the second document subsection headers 13. 
Were one to click on the “—” contraction button 401 to the 

left of “CHAIR,” this output Would contract the ?rst and 
second document header outputs simultaneously, back to the 
outputs of FIG. 3. This type of expansion and contraction is 
Widely practiced in the prior art for a single structure, i.e., for 
a tree of directories on a computer or for a single structured 
document. But the simultaneous expansion and contraction 
of tWo parallel structures being compared to one another 
does not appear to be disclosed or suggested in the prior art. 
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[0046] Referring noW to FIG. 4, it is ?rst to be noted that 
the user, in making the document comparison, needs to 
select one of the tWo documents as the “dominant” docu 
ment, and the other as the “subservient” document. In FIG. 
4, ?rst document 1 has been selected to be dominant, and 
second document 2 has been selected to be subservient. This 
is needed because, to the extent that the documents are out 
of sequence With one another (or have different structures, to 
be discussed shortly), the dominant document is used to 
establish the sequence (and structure) for output, While the 
output of the subservient document is resequenced (and 
restructured) to match the output of the dominant document. 
That is, the outputs of the ?rst document subsection headers 
102, 104, 106 etc. are juxtaposed relative to the outputs of 
the second document subsection headers 202, 204, 206 etc. 
to visually emphasiZe the mapping 4 betWeen these subsec 
tion headers, in particular, by resequencing (and restructur 
ing) the subservient document to match the original 
sequence (and structure) of the dominant document. 
[0047] Let us examine hoW this addresses the resequenc 
ing discussed earlier. In FIG. 4, the output of the ?rst 
document subsection header “Background of the invention” 
(102) is juxtaposed horiZontally With the output of the 
second document header “Background” (202). This is based 
on the determination made earlier that these sections match 
up With a high degree of similarity (82.2% using the 
similarity measure discussed above), or a similar type of 
determination that Would be apparent to someone of ordi 
nary skill and Which is considered to fall Within the scope of 
this disclosure and its associated claims. No resequencing 
needs to occur for these subsections. 

[0048] HoWever, it is noW to be observed that the output 
of the ?rst document subsection header “Objects of the 
invention” (104) has juxtaposed to its right, an output of the 
second document subsection header “Summary” (206). This 
tells the user that Whatever text material appears in the 
subsection body (103) under the header “Objects of the 
invention” (104) in ?rst document 1 maps most closely to 
the text material that appears under the header “Summary” 
(06) in second document 2, even though these are out of 
sequence in the original documents 1 and 2. In particular, 
this has occurred because prior to outputting the header 
juxtapositions in FIG. 4, the underlying computeriZed sys 
tem has already performed a mapping of the ?rst document 
subsections 101, 103, 105 and other sections not expressly 
given a reference number, relative to the second document 
subsections 201, 203, 205 and other sections also not 
expressly given a reference number, to determine Which 
headers 102, 104, 106, and others Without reference num 
bers in ?rst document 1 relate most closely to Which headers 
202, 204, 206 and others Without reference numbers in 
second document 2. Then, the output of the ?rst document 
subsection headers 102, 104, 106 etc. in juxtaposition to the 
second document subsection headers 202, 204, 206 etc. 
occurs such that the second document subsection headers 
202, 204, 206 etc. are resequenced and restructured prior to 
output, irrespective of their original sequencing, and irre 
spective of their original structuring. In different terminol 
ogy, the sequence and structure of the subservient document 
is “coerced” to take on the sequence and structure of the 
dominant document. During this mapping, the computeriZed 
system ascertained a high degree of similarity betWeen the 
header/subsection 104/103 of ?rst document 1 and header/ 
subsection 206/205 of second document 2 based on the 
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identical phrase “person to sit in an intermediate position 
between standing, and lying down or sitting on a rug” 
appearing in both documents, as discussed earlier. As a 
consequence, the computerized system causes the “Objects 
of the invention” header 104 of ?rst (dominant) document 1 
next to be outputted to the “Summary” header 206 of second 
document 2, by upwardly resequencing the “Summary” 
header 206 of the second (subservient) document in the FIG. 
4 output. 

[0049] Note that for second document 2, in addition to 
resequencing, a form of restructuring has also taken place, 
and an implicit header has been added. In particular, the 
sentence “It is therefore an object of the invention to provide 
a device for a person to sit in an intermediate position 
between standing, and lying down or sitting on a rug” in ?rst 
document 1 was structured under its own heading, namely 
“Objects of the invention” (104). However, the sentence 
“This enables a person to sit in an intermediate position 
between standing, and lying down or sitting on a rug” in 
second document 2 did not have its own heading, but was a 
second paragraph under the “Summary” header 206. 
Because ?rst document 1 has been chosen by the user to 
dominate the structure, the sentence “This enables a person 
to sit in an intermediate position between standing, and lying 
down or sitting on a rug” in second document 2 is coerced 
to take on a header to match the ?rst document 1 structure 
(the structure of the subservient document is coerced to that 
of the dominant document), and this header is implicitly 
drawn from the “Summary” header 206 under which this 
sentence falls in second document 2. 

[0050] In FIG. 4, there is next a juxtaposition of the ?rst 
document header “Summary” (02) astride a replication of 
the second document header “Summary” (206). This is 
because the computerized system has mapped the full para 
graph 107 under the “Summary” header 108 in ?rst docu 
ment 1 to the ?rst full paragraph under “Summary” header 
206 in second document 2, and has determined that these are 
highly similar. The differences are that the word “posterior” 
in ?rst document 1 is replaced by the word “buttocks” in 
second document 2 (2 words), and that second document 2 
has added the new sentence “Optional arm rests provide a 
locale for the user to rest his or her arms.” (15 words) But 
the similarities are in a total of 53 words in two segments 
that are identical from one document to the other, yielding 
in the exemplary counting method used earlier 106 simi 
larities and 17 differences, or a 106/ l23=86.2% similarity. 
(Incidentally, the similarity measures can be and preferably 
are more complex than just the simpli?ed word counting 
used for illustration here. For instance, the fact that the 53 
matching words occur in only two segments further 
strengthens the match, as opposed to, for example, if these 
53 words were to be randomly scrambled into a large 
number of segments.) If a thesaurus (or some means of 
detecting synonyms) is during this mapping of the two 
documents, then the word “posterior” is considered similar 
to, not different from, “buttocks,” and the similarity measure 
is enhanced even further, especially since the two segments 
separated by “posterior” and “buttocks” can be considered 
as a single segment with no differences. This is another 
instance in which a literal difference in one respect may in 
fact be regarded as a similarity in a different respect. (Note 
that the use of “segment” is considered to cover a document 
region spanning one or more words or punctuation marks.) 
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[0051] Next we come to the ?rst document header “Draw 
ings”106 which is juxtaposed to the second document 
header “Figure”204. Without a thesaurus showing syn 
onyms, the underlying computerized system would have no 
way of knowing that these two headers should be mapped 
together. But, by mapping the text subsections 105 and 203 
under these respective headers, and ascertaining that each of 
these headers is associated with the identical text “FIG. 1 
shows a chair according to the preferred embodiment of the 
invention,” the computerized system deduces that the header 
“Figure”204 in the subservient document maps to the header 
“Drawings”106 in the dominant document, and coerces a 
downward resequencing of the header “Figure”204 from the 
subservient document to match the original sequence of the 
dominant document. With a thesaurus to match “Drawings” 
with “Figure,” these section are mapped to one another with 
100% similarity. Even without the thesaurus, and even if 
“Drawings” is regarded as different from “Figure,” the 
mapping of 4 words per document is 13 similar words per 
document and 1 different word per document (26/28= 
92.9%) if the headers are considered in the mapping, and 
l00%=26/ 26 of the headings are discarded and the mapping 
is based only on the subsection text and not the associated 
headers. In all events, the similarity detected by the mapping 
is signi?cant enough to coerce the “Figure” header 204 in 
the subservient document down to the “Drawings” header 
106 in the dominant document. 

[0052] If the user at this juncture decides to use the 
computerized input device, e.g., mouse to select the “+” 
expansion button 402 next to the heading “Detailed descrip 
tion,” the output expands from that of FIG. 4 to FIG. 5. 
Again, the heading outputs of both documents expand 
simultaneously in response to this single selection. By virtue 
of the numbering i), ii) and iii) and/or underlining in the 
“Detailed description” subsection of ?rst document 1, the 
computerized system identi?es the sentences associated 
with this numbering as de?ning a second-level hierarchical 
structure. (Of course, other identi?ers apparent to someone 
of ordinary skill besides numbering or underlining can be 
used to identify subsections within the scope of this disclo 
sure and its associated claims.) During the mapping to the 
“Detailed description of the invention” section of second 
document 2, the computerized system ?nds a high degree of 
similarity. However, in second document 2, there is no 
explicit substructure, and the ordering of the “seat” and 
“legs” discussion is reversed. 

[0053] Because ?rst document 1 dominates, the “Detailed 
description of the invention” in second document 2 is 
coerced to take on a structure parallel to that of ?rst 
document 1, and it is also coerced into being resequenced to 
match the sequence of ?rst document 1. Thus, the ?rst word 
of each of the sentences from second document 2 are 
coerced into being implicit headers for these sections (one 
can ?nd other ways to establish implicit headers; picking the 
?rst word, or a leading phrase, is just an example), and are 
also coerced into resequencing to match the ?rst (dominant) 
document 1. Thus, as shown in FIG. 5, “i) Seatz” is juxta 
posed to “Second;”“ii) Legs” is juxtaposed to “First,” and 
“iii) Back:” is juxtaposed to “Finally.” 

[0054] It will now be observed that in second document 2, 
a new feature is added to the chair, namely, an armrest. This 
is described in the ?nal sentence of the detailed description 
that begins with “Optionally,” and is coerced into being yet 
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another subsection of second document 2 in order to match 
With the ?rst document structure. However, there is no 
counterpart to this section in ?rst document 1. Because this 
second document subsection is determined to have no map 
ping With any ?rst document subsection, a null subsection 
header 503 is coerced into ?rst document 1 (that is, ?rst 
document 1 is “self-coerced” to take on an extended struc 
ture to add a fourth “null” heading to extend the structure it 
established With the i), ii) and iii) numbering), and is 
juxtaposed in the output against the second document sub 
section 41 for Which this no mapping is determined. The null 
header 503“(no match)” is outputted for example here, but 
any of a limitless variety of phrases or outputs (or even a 
blank space) can be used to indicate such a null correspon 
dence. 

[0055] NoW, let us suppose that starting from the output in 
FIG. 5, the user selects the “—” contraction button 501 next 
to “Detailed description” to cause a simultaneous contrac 
tion of each document, and then selects the “+” expansion 
button 502 next to claims. Then, the user selects any further 
expansion buttons shoWing up under the claims to fully 
expand all of the claims. The resultant output Will then be 
that of FIG. 6. While there are minor differences, it is clear 
that claims 1 and 2 in each document are suf?ciently similar 
such that they Will map to one another, but that claims 3 and 
4 in second document 2 have no counterpart in ?rst docu 
ment 1. 

[0056] In this case, the claim numbers, as Well as the 
leading text in each claim, are used to de?ne the subsection 
headers outputted in FIG. 6. HoWever, Without some under 
standing of claiming, each claim Would be equally indented, 
and there Would be no hierarchy associated With these 
claims based solely on their headers. First document 1 is 
“self-coerced” to extend the structure established by its 
claims 1 and 2, thus providing a null mapping 601 to claims 
3 and 4 of second document 2. 

[0057] HoWever, if the invention disclosed herein is to be 
used With certain specialiZed types of documents that have 
certain specialiZed structures, such as but not limited to 
patent documents, then the programming that drives the 
underlying computerized system can be implemented to 
recogniZe certain aspects of these documents besides their 
explicit headers, in order to derive a structure for these 
documents. Thus, for patent claims, since claims 2 and 3 are 
dependent on claim 1, they are one level doWn in the 
structural hierarchy from claim 1, and since claim 4 depends 
on claim 2, it is one level doWn in the structural hierarchy 
from claim 2. Methods for deducing this structure from the 
claim text should be obvious to someone of ordinary pro 
gramming skill. 

[0058] They key point is that the determination of docu 
ment structure derives explicitly and/ or implicitly from 
various factors. Of course, an explicit header in front of a 
subsection provides explicit structure, especially if it is 
numbered/lettered in accordance With a “table of contents” 
schema that implies a certain hierarchical structure, or if the 
documents comprise an expressly-represented table of con 
tents. But, the structure can be implicitly derived in a Wide 
variety of Ways apparent to someone of ordinary skill Within 
the scope of this disclosure and its associated claims, based 
on some understanding of the particular types of documents 
that are intended to be compared. 
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[0059] In the foregoing discussion, ?rst document 1 Was 
selected by the user to be dominant, and second document 
2 Was selected by the user to be subservient. FIG. 7 noW 
begins to illustrate the reversed situation, in Which second 
document 2 is selected at the dominant document and ?rst 
document 1 is selected to be subservient. Thus, in FIG. 7, the 
title of second document 2 is outputted on the left and that 
of ?rst document 1 is outputted on the right. There are of 
course many Ways obvious to someone of ordinary skill in 
Which this selection of Which document is dominant can 
occur, and hoW this selection is made in detail is much less 
pertinent than the fact that this selection can be made. In one 
such method, for example, the user might have outputted a 
list of documents, and Would ?rst point and click on the 
document Which is to be dominant, and Would second point 
and click on the document Which is to be subservient. If 
three or more documents are to be compared, one is selected 
to be dominant, and all others are selected to be subservient 
and Will thus be coerced to the dominant document. 

[0060] Starting from FIG. 7, a mouse point and click on 
the “+” expansion button 701 next to the titles again simul 
taneously expands the output of the headers of the tWo 
documents Which have been mapped to one another by the 
computerized system, as shoWn in FIG. 8. But here, second 
document 2 dominates the sequence and the structure. 
Hence, since the “Figure” heading 204 heads the second 
subsection of the dominant document, it is the second 
subsection header shoWn in the left-hand column, and the 
“Drawings” header 106, Which is originally sequenced as 
the fourth section of the subservient document, is coerced to 
be resequenced up to the second header position in the 
right-hand column. “Summary” matches up to “Summary,” 
but With one difference from the situation of FIGS. 3 through 
6. Because second document 2 noW dominates the structure, 
the fact that the sentence “It is therefore an object of the 
invention to provide a device for a person to sit in an 
intermediate position betWeen standing, and lying doWn or 
sitting on a rug” has its oWn heading in the original struc 
turing of the ?rst (noW subservient) document 1, its coun 
terpart phrase “This enables a person to sit in an intermediate 
position betWeen standing, and lying doWn or sitting on a 
rug” in the second (noW dominant) document 2 does not 
have its oWn header, but is subsumed under the “Summary” 
header. Thus, since the original structure of second docu 
ment 2 noW dominates, the “Objects of the invention” 
header 104 is coerced entirely out of the output in FIG. 8, 
and does not appear anyWhere. 

[0061] Similarly, since “Detailed description of the inven 
tion” in the second (noW dominant) document 2 does not 
contain the second-level subsections denoted by roman 
numerals i), ii) and iii) of ?rst document 1, ?rst document 1 
is coerced to lose this second-level substructure, and all that 
is outputted is the header “Detailed description of the 
invention” juxtaposed to “Detailed description,” but Without 
any “+” expansion button leading to any further substruc 
ture. 

[0062] The phrase “I claim”: maps to “Claims,” and the 
abstracts map to one another. 

[0063] If the user noW points and clicks on the “+” 
expansion button 801 next to “I claim:,” and further clicks 
on all expansion buttons Within the claims, the claims are 
fully expanded as shoWn in FIG. 9. Claims 1 and 2 map from 




















