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COMPONENT 1: UPDATE INDEXES FOR
DOCUMENTS TO BE ACCESSED.

EXECUTE PROGRAM TO HIGHLIGHT WITH DISTINCTIVE -

@ " MARKS THOSE TERMS IN THE SOURCE DOCUMENT
. WHICH EXIST INTHE GEOGRAPHICAL INDEX ('MARK A’)

AND THOSE WHICH MIGHT BE PLACE NAMES ('MARK' B').

Y

EXAMINE MARKED UP SOURCE DOCUMENTTO REMOVE
MARKS FROM TERMS NOT USED IN SOURCE DOCUMENT

@ AS PLACE NAMES.
FOR EXAMPLE, 'MADEIRA' MAY REFER TO A WINE
‘ RATHER THAN A PLACE.

|

EXAMINE MARKED UP SOURCE DOCUMENT
TO FURTHER MARK WITH MARK B TERMS
@ USED IN SOURCE DOCUMENT AS PLACE NAMES

BUT MISSED BY THE HIGHLIGHTING PROGRAM.
FOR EXAMPLE, ‘GREEN BAY' MAY HAVE BEEN OVERLOOKED
(NOT IN GEOGRAPHICAL INDEX, AND TREATED
AS AN ADJECTIVE AND A COMMON NOUN).

Y

PLACE NAMES USING DATA FROM EXISTING

@ EXECUTE PROGRAM TO PREPARE REPORT ON MARK A
GEOGRAPHICAL INDEX.

y

VERIFY THAT EACH MARK A PLACE NAME [N

@ SOURCE DOCUMENT IS CORRECTLY
IDENTIFIED INTHE REPORT.

Fig. 54
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COMPONENT 1 (CONTINUED) i

©)

ARE THERE DUPLICATE PLACE NAMES
"INTHE REPORT ?

FOR EXAMPLE, THE INDEX MAY CONTAIN
PORTLAND (MAINE),
PORTLAND (OREGON)

AND PORTLAND (VICTORIA).

YES

@) —
B / IS ONE OF THESE DUPLICATE
< PLACE NAMES THE CORRECT ONE ?

YES

Y

SELECT THE ITEM FROM THE REPORT
WHICH CORRESPONDS TO THE
PLACE NAME IN SOURCE DOCUMENT,

AND APPLY ITS DISTINGUISHING IDENTIFIER
TO THE PLACE NAME IN SOURCE DOCUMENT,

FOR EXAMPLE, APPLY THE PORTLAND (MAINE)
IDENTIFIER TO THE PLACE NAME
PORTLAND IN SOURCE DOCUMENT.

Y

Y
_ @ I[F NONE OF THEM IS CORRECT,

CHANGE MARK A TO MARK B
IN SOURCE DOCUMENT.

Y y

ADD AN ENTRY TO GEOGRAPHICAL INDEX
FOR EACH PLACE NAME

IN THE SOURCE DOCUMENT
MARKED WITH MARK B.

Y
@ EXECUTE PROGRAM TO UPDATE
DOCUMENT INDEX WITH ENTRIES

WHICH INCLUDE GEOGRAPHICAL COORDINATES
AND POINTERS TO SOURCE DOCUMENT.
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COMPONENT 2: RETRIEVE DOCUMENTS

(12

CONTAINING DESIRED PLACE NAME.

INITIATE PROGRAM TO RETRIEVE
PREVIOUSLY INDEXED SOURCE DOCUMENT(S)
THAT SATISFY A SPECIFIC INFORMATION
REQUIREMENT, AND SUBMIT QUERY
INCLUDING PLACE NAME(S).

Y

PROGRAM IDENTIFIES PLACE NAME(S)
CONTAINED IN GEOGRAPHICAL INDEX,
AND SUBSTITUTES THEIR GEOGRAPHICAL
COORDINATES OR SETS OF COORDINATES
OBTAINED FROM GEOGRAHICAL INDEX.

.: DOES GEOGRAPHICAL INDEX CONTAIN
NO

Y

MULTIPLE ENTRIES FOR A DUPLICATED
PLACE NAME ?

YES

Y

(19

PROGRAM ASKS THE USERTO PICK
THE DESIRED LOCATION
FROMTHE ALTERNATIVES.

FOR EXAMPLE, THE USER MAY SELECT
WHICH PORTLAND (S CORRECT FROM ALIST OF
PORTLAND (MAINE),

PORTLAND (OREGON)

AND PORTLAND (VICTORIA).

Y

PROGRAM USES THE GEOGRAPHICAL
COORDINATES AND MATCHES THEM
WITH THOSE CONTAINED IN DOCUMENT INDEX
TO RETRIEVE PREVIOUSLY INDEXED
SOURCE DOCUMENT(S).

Y

Fig. 6

IN THE CASE OF SETS OF COORDINATES
DEFINING AREAS, PROGRAM DETERMINES
WHETHER THE AREA INDEXED FROM A
CANDIDATE SOURCE DOCUMENT
IS PARTIALLY OR WHOLLY CONTAINED
WITHIN THE AREA DEFINED AS
THE DESIRED PLACE NAME.




Patent Application Publication Jun. 26,2003 Sheet 8 of 10 US 2003/0120650 A1

COMPONENT 3: RETRIEVE DOCUMENTS BASED ON
PROXIMITY TO DESIRED PLACE NAME.

THIS IS A SPECIAL CASE OF COMPONENT 2.
ADDITIONAL STEDPS ARE:

SUBMIT QUERY INCLUDING ONE OR MORE
EXPRESSIONS SUCH AS
‘WITHIN 15 MILES OF' OR ‘NEAR’
OR ‘IN THE SOUTHERN HALF OF’
OR ‘TO THE EAST OF'
IN CONJUNCTION WITH A PLACE NAME.

Y
IF NECESSARY, PROGRAM ASKS THE USER
TO SPECIFY A LEVEL OF PRECISION
FORTHE SEARCH.
FOR EXAMPLE, THE USER MAY BE ASKED
TO DEFINE THE TERM ‘NEAR'
BY SELECTING FROM A LIST OF
ALTERNATIVE RADII
(WITHIN 2, 5, 10, 20, 50, 100 MILES?')

y

@ PROGRAM MODIFIES THE GEOGRAPHICAL
‘ COORDINATES OR SETS OF COORDINATES
OBTAINED FROM GEOGRAPHICAL INDEX
TO CORRESPOND TO THE PROXIMITY,
RESTRICTIONS, ETC. DESIRED BY THE USER.

Y

@ PROGRAM USES THE GEOGRAPHICAL
COORDINATES AND MATCHES THEM
WITH THOSE CONTAINED IN DOCUMENT INDEX
TO RETRIEVE PREVIOUSLY INDEXED
SOURCE DOCUMENT(S).

Fig. 7
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COMPONENT 4: EXPAND SEARCH AREA FOR
POORLY SATISFIED QUERIES.

HAS PROGRAM DETERMINED THAT
USER QUERY INCLUDES A PLACE NAME
NO "\ WHICH IS NOT IN THE GEOGRAPHICAL INDEX ?

YES

Y

@ PROGRAM ASKS THE USER TO
PROVIDE ALTERNATIVE NAMES OR
TO DEFINE AN AREA OF INTEREST.

Y

USER PROVIDES ALTERNATIVE NAMES OR
DEFINES AN AREA OF INTEREST.

Y

Y 4

@ IS PROGRAM UNABLE TO RETRIEVE
A SATISFACTORY SET OF |
NO SOURCE DOCUMENTS ?

YES

y

PROGRAM PROPOSES WAYS OF
EXPANDING THE SCOPE OF THE QUERY
TO COVER A LARGER GEOGRAPHICAL AREA.

Y
@ USER ACCEPTS ONE OF THE PROPOSED

WAYS OF EXPANDING THE SCOPE
OF THE QUERYTO COVER
A LARGER GEOGRAPHICAL AREA.

A

END

Fig. 8
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METHODS AND SYSTEM FOR INFORMATION
SEARCH AND RETRIEVAL

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention is directed to an information
search and retrieval system which will both search and
provide return retrieval information in a text based format
via the indexing of data through a geographical coordinate
system.

[0003] 2. Prior Art

[0004] Computerized searching for relevant, specific
information in a large body of unstructured text is neces-
sarily a less efficient process than searching for such infor-
mation in a structured file or database. One contributor to
such search inefficiency is the fact that a word in the English
language (or any other language) may carry several unre-
lated meanings. The context or expression within which any
word occurs usually makes it clear to the average reader
which meaning, among several alternatives, is appropriate.
For example, it may not even occur to the reader of a
paragraph dealing with wood shaping tools such as augers,
chisels and planes, that the word planes could mean aircraft.

[0005] Another, perhaps greater difficulty for computer-
ized text search and retrieval is that search arguments and
responses often contain proper nouns. Whereas language
dictionaries may help resolve ambiguities of common
nouns, they typically provide little or no help in disambigu-
ating proper nouns (names). Book publishers typically
employ editors and make them responsible for compiling
indexes to scholarly publications. Out of necessity, these
editors must be sufficiently educated in the subject of the
publication in order to resolve ambiguous names included in
the index. For example, a book on British history might
contain several references to Churchill. The compiler of the
index would then be obligated to create a separate entry for
each “distinct” individual named Churchill, and further
include reference pointers to all appropriate pages contain-
ing information relating to such individual entries.

[0006] An even more pronounced difficulty is realized in
the instance of place names. A compiler of an index to a
book might discriminate between multiple locations sharing
the same name, by adding distinguishing attributes such as
county, state or country. A reader of a book about the
American Mid-West seeking information about “Spring-
field” would likely discover that there are cities of that name
in Illinois, Missouri and Ohio, thanks to the efforts of the
index compiler. However, a search for information about
Springfield in a loosely defined body of text or a database
such as the World Wide Web has no such support from an
index. Using any one of the currently available Internet
search tools, the user is faced with a serious deficiency, as a
search for Springfield will retrieve all documents from the
World Wide Web containing that proper noun, irrespective
of the city to which the “searcher” meaningfully refers. The
searcher or user might then constrain the search somewhat
by using additional search arguments such as ‘““Springfield
Mo.” OR “Springfield Mo.”’. The retrieved, revised results
would then relate to the intended Springfield. However, in
this instance the search would have then ignored all other
documents containing the simple unqualified name Spring-
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field—even if such references were directed towards the
intended Springfield. Typically, the scope of any document
sets the context for the use of place names within it, and so
a listing of, say, all the travel agents in Missouri would use
their city names without any State qualification.

[0007] The problem becomes even more significant
should the user wish to retrieve documents containing
information about places within, and restricted to, a specific
area. For example, if the user wants to learn about Bed &
Breakfast establishments in California’s Napa Valley, many
highly relevant documents might not contain the phrase
“Napa Valley”. Instead, they might very well contain and
refer to a city within California’s Napa Valley. ‘St. Helena,’
serves as an example of such a city. In today’s “unlimited
access to unlimited information” environment, a competent
search engine must be able to discriminate and comprehend
the geographical limits of any given area, and retrieve all
relevant documents satisfying search arguments within that
area. In this example, a competent search engine would find
and return all documents describing Bed and Breakfast
establishments in Napa Valley’s Saint Helena, but ignore
any such documents relating to the island of St. Helena in the
South Atlantic.

[0008] All of these problems are exacerbated by the
growth of computer networks including the World Wide
Web which is a large network of networks, all intercon-
nected.

[0009] The present invention provides a means of resolv-
ing all existing search and retrieval deficiencies noted above
by means of enhanced database index processing.

[0010] Though various navigation systems have been used
in the past (for example, see Nimura U.S. Pat. No. 5,231,
584) they are not capable of indexing documents from a
variety of sources in a coordinates system for later reference
and retrieval.

[0011] Also in the past, various digital mapping systems
have been provided, which may include a location index.
Lamoure (U.S. Pat. No. 5,329,108) shows one such
example. Nevertheless, none of the prior art mapping sys-
tems provide an indexing system for searching and retrieval
of multiple documents based on coordinates indexing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a diagram illustrating the document
indexing component of the information search and retrieval
with geographical coordinates invention.

[0013] FIG. 2 is a diagram illustrating the document
retrieval component of the subject invention.

[0014] FIG. 3 is a diagram illustrating the “proximity
based” document retrieval component of the subject inven-
tion.

[0015] FIG. 4 is a diagram illustrating search argument
expansion components of the subject invention.

[0016] FIG. 5 is a logic flow diagram of the invention’s
document indexing component.

[0017] FIG. 6 is a logic flow diagram of the invention’s
document retrieval component.
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0018] FIG. 7 is a logic flow diagram of the invention’s
g g
“proximity based” document retrieval component.

[0019] FIG. 8 is a logic flow diagram of the invention’s
search area expansion component.

[0020] FIG. 9 is an illustration depicting the relationships
between index structures of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] The following definitions apply throughout the
application.

[0022] Source Document 100—a text based document
which may be indexed for subsequent retrieval. Examples of
documents would be a document located in a computer file
or an Internet based document such as that found on the
World Wide Web.

[0023] Geographical Index 200—a computer file or data-
base of place names with their geographical coordinates
such as latitude and longitude and other identifying charac-
teristics.

[0024] Document Index 300—a computer file or database
of terms found in Source Documents and the geographical
coordinates of place names found in source documents with
pointers to the Source Documents containing them.

[0025] Referring to the drawings in detail, FIGS. 1
through 4 are diagrams showing four process components
of the invention while FIGS. 5 through 8 illustrate a step by
step chart of the four process components.

[0026] Process Component 1 applies to boxes 1-11 of
FIGS. 5A and 5B.

[0027] Process Component 2 applies to boxes 12-17 of
FIG. 6.
[0028] Process Component 3 applies to boxes 18-21 of
FIG. 7.
[0029] Process Component 4 applies to boxes 22-27 of
FIG. 8.
[0030] Process Component 1: Update Indexes for Docu-

ments to be Accessed

[0031] AsseeninFIG. 1, the purpose of the initial process
component is to scan Source Documents (see definitions)
and create index entries for all geographical terms found in
them, so that subsequent searches for the same geographical
area(s) will be able to find the relevant Source Documents.
This process need be executed once only for each Source
Document. The index entries are placed in a Document
Index (see definitions), which may be a discrete index or
physically form a subset of some other index. If a similar
entry already exists in the Document Index, that entry is
updated to point additionally to the new Source Document.

[0032] Tt is assumed that this process has access to the
Geographical Index (see definitions), which has originally
been constructed from an electronic gazetteer, that is to say,
a file of place names with their distinguishing attributes and
geographical coordinates such as latitude and longitude. The
Geographical Index may also be a discrete index or form
part of a larger file or database. Note that the Geographical
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Index is organized by place names, but the Document Index
is organized by sets of geographical coordinates.

[0033] The geographical coordinates in the present
embodiment are latitude and longitude although other coor-
dinate systems are possible.

[0034] The user of the initial process may be a provider of
a service to the users of the second process components to
be described. Without the completion of this process com-
ponent for each Source Document, the users of process
component 2 will be unable to retrieve relevant Source
Documents.

[0035] The process component as illustrated in FIG. 1 and
set forth in flow chart form in FIGS. 5A and 5B can be
envisaged as follows, although this is not the only way in
which it might be embodied. The user executes this process
component by running a specially written program or pro-
grams on a computer having a central processing unit that
has access to (a) Source Documents 100 to be indexed, (b)
the Geographical Index 200, and (c) the Document Index
300. By selecting a Source Document (for example, from a
list or menu of non-indexed Source Documents), the user
causes its contents to be displayed on the computer screen.
The progress of the steps within this process component can
be seen graphically in the way the contents are represented.
This is assumed in the paragraphs below. The process
component description assumes that the program and the
user will each pass several times through a given Source
Document. In practice, some process steps could be com-
bined to reduce the number of passes.

[0036] After the user has selected the Source Document to
be indexed, the program checks to see whether each word or
phrase within it already exists in the Geographical Index. If
it does, the depiction of that word or phrase on the screen is
highlighted with a yellow background to indicate a first
category (‘Mark A’). The program also uses some logic to
determine whether other nouns or noun phrases might be
place names, even though they do not yet exist in the
Geographical Index. It highlights these with a blue back-
ground to indicate a second category (‘Mark B’). Mark B
indicates that a new entry may have to be made in the
Geographical Index 200.

[0037] The user’s intent is to confirm that all words or
phrases highlighted have been correctly recognized by the
program as place names. The program will assist by guiding
the user from each highlight to the next. At each one, the user
indicates by a mouse click or a keystroke whether the
highlight is correct or not. For example, the program may
have highlighted ‘Bikini’ and the user may determine that in
its context this word refers to a garment. By indicating that
the program is not correct, the user causes the highlighting
to be turned off.

[0038] The user’s intent is to find any place names in the
Source Document that have been missed by the program.
The user reads through the text, and selects any non-
highlighted word or phrase that should be treated as a place
name (for subsequent entry in the Geographical Index). The
user causes the selected term to be highlighted with a blue
background (‘Mark B’).

[0039] The program now examines each term in the
Source Document highlighted with a yellow background
(‘Mark A’), one at a time. In a separate window or box on
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the screen, it displays the corresponding term and the
associated distinguishing attributes and geographical coor-
dinates retrieved from the Geographical Index. There may
be more than one entry in the Geographical Index corre-
sponding to the same term, in which case they are all
displayed in the same separate window or box.

[0040] If only one entry exists in the Geographical Index
for the term highlighted in the Source Document 100, the
user compares it with the term retrieved from the Geographi-
cal Index 200. If they correspond correctly, the user indicates
that the reference is good. Although it now removes the
highlight, the program remembers for step 11 that this entry
will be updated in the Document Index to point to this
Source Document 100. The user passes on to the next Mark
A in the Source Document.

[0041] In the event that multiple entries for the same term
have been retrieved from the Geographical Index, the user
has more work to do (see steps 7-9 in FIG. 5B).

[0042] In this event, the first decision the user has to make
is whether any one of the multiple entries displayed in the
separate window or box is the one that corresponds to the
highlighted term in the Source Document. If it is, the user
may make a mouse click on the correct entry, or else, if the
multiple entries are numbered, enter that number on the
keyboard. As in step 5, the highlight disappears, but the
program still has to remember the user’s action so that it can
execute step 11.

[0043] If all of the multiple entries displayed in the
separate window or box are incorrect, this means that the
Geographical Index does not yet contain an entry for the
place whose name has been highlighted in the Source
Document. At this stage, the highlight is yellow (Mark A),
because the program found at least one entry of the same
term in the Geographical Index, but the user will need to
create a new entry in step 10. The action to be taken in this
step is to change the highlight from yellow to blue (Mark B).
[Note: this is also the action to be taken in step 5 if the single
entry displayed from the Geographical Index was incorrect].

[0044] At this stage, all yellow highlights (Mark A) have
been cleared from the displayed Source Document, either in
step 5 or 8, or by changing to blue (Mark B). Each instance
of a blue highlight (Mark B) now indicates that an entry
needs to be added to the Geographical Index. The user
obtains the distinguishing attributes and geographical coor-
dinates such as latitude and longitude that need to be
included in the entry, and enters these via the keyboard.

[0045] If the same term highlighted with Mark B occurs
multiple times in the Source Document, the user will still
need to confirm that the same place is referred to each time.
Accordingly, once the entry has been added to the Geo-
graphical Index, the remaining instances of the same term in
the Source Document will be converted back to Mark A, and
step 5 etc. will be repeated for each such instance.

[0046] Finally, the program updates all the correct corre-
sponding entries in the Document Index with pointers to the
current Source Document, so that subsequent searches for
thee,.place names it contains will be able to retrieve this
document. The organization of the entries in the Document
Index is by the geographical coordinates found in the
Geographical Index.
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[0047] Process Component 2: Identification of Documents
Containing Desired Place Name.

[0048] The second process component of the invention is
illustrated in the diagram of FIG. 2 and is set forth in flow
chart form in FIG. 6. The user of this process may be
different from the user of the first process component, but
depends on the completion of process component 1 for all
Source Documents that are to be retrievable. The program or
programs used in this process component may be purpose
designed, or may take the form of modifications to other
search program(s). The program may give the user the
capability of specifying a complex search argument such as
‘I want information about all Chinese restaurants in San
Francisco.” It is assumed that the some of the Source
Documents indexed in the first process are likely to contain
the desired information.

[0049] FIG. 6 illustrates a flow chart of the second process
component. The user 400 is interested in a specific geo-
graphical place or area, and wishes to retrieve documents
that relate to it in some way. The user 400 keys or selects a
place name as part of the search argument as input to the
search program, and submits an inquiry. The search program
does not look for the existence of the specified place names
in the Source Documents. Instead, it obtains the geographi-
cal coordinates of those place names from the Geographical
Index.

[0050] If the desired place name refers to more than one
place, as ‘Paris’ could be in France or in Texas, the Geo-
graphical Index will have multiple entries for that place
name. In that case, before the search for relevant Source
Documents can be made, the user is presented with a
selection list from which to pick the desired place. The
distinguishing attributes, such as State and Country are
shown in the selection list, together with a graphic repre-
sentation of the geographical coordinates of each entry.
From these, the user can indicate to the program the correct
one to use in the search.

[0051] The program uses the geographical coordinates
obtained in the previous steps to search for the correct
coordinates entry in the Document Index 300. It then follows
the pointers recorded in the Document Index to the Source
Documents that have been indexed to that entry, and
retrieves the location of the relevant Source Documents for
the user.

[0052] An area or region may also be searched. An area or
region is defined by a series of geographical coordinate sets
which describe its boundary. In a simple case, such as the
State of Utah, four sets of coordinates would indicate the
four corners of the State. An irregular shape can be defined
by a longer series of sets. If the user has submitted a query
for information about Utah, the program will retrieve all
entries from the Document Index whose coordinates equate
to or lie within those of Utah. The technique for determining
this is known to be part of the prior art, and is not claimed
to form part of this invention.

[0053] Process Component 3: Locate and Identify Docu-
ments Based on Proximity to Desired Place Name.

[0054] The third process component is illustrated in the
diagram in FIG. 3. This is an additional, optional feature of
the invention with the step by step process shown in FIG. 7.
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[0055] The third process component may be initiated by
the user. Alternatively, the program may be initiated as a
default if no responses are found in the second process.

[0056] Tt is assumed that this process component will work
in conjunction with a natural language search engine such as
Verity Search’97™ or a similar tool that can interpret the
phrases entered by the user to specify proximity. A typical
query might be: ‘I want to know about Italian restaurants
within 5 miles of Niagara Falls.” A more straightforward
alternative would be to provide a list of canned phrases and
distances in the user interface computer screen, from which
the user would simply select the appropriate ones for the
search.

[0057] The query is similar to the one submitted in step 12,
except for the inclusion of a proximity specification. A
number of expressions can be used to specify various kinds
of proximity. Similarly, a number of options are available for
qualifying the acceptable distance parameter to be used in
the search. For example, the program may ask the user to
enter a radius in miles or kilometers, or to pick from a preset
selection of suitable radii. If the user does not qualify the
distance, the program may default to a standard distance
such as 10 kilometers, but a more sophisticated version
would vary the standard according to the type of location
specified. For example, ‘hotels near the Empire State Build-
ing’ should default to a lesser radius than ‘hotels near
Yellowstone National Park.’

[0058] The program will obtain the geographical coordi-
nates as in step 16, and will modify them according to the
specified/qualified proximity into a form such as a math-
ematical shape or formula which it can use to determine a
match with the coordinates stored in the Document Index.

[0059] One type of proximity specification which requires
special treatment takes the form of ‘between x and y,” as for
example ‘motels between Flagstaff and Phoenix.’ The pro-
gram will construct a shape such as a rhombus. Two opposite
points of the rhombus correspond to the coordinates of
Flagstaft and Phoenix, and the other two opposite points of
the rhombus are set apart from each other by a calculated
distance such as the square root of the distance between
Flagstaft and Phoenix.

[0060] Finding a match in the Document Index 300
includes determining those points of interest which lie
within whatever shape may be defined in steps 19 and 20.
The resulting matches are used to identify the location of the
Source Documents 100 to which they point.

[0061] Process Component 4: Expand Search Area for
Poorly Satisfied Queries.

[0062] A fourth additional option process component is
shown in FIGS. 4A and 4B and is set forth in flow chart
form in FIG. 8. The fourth process component deals with
steps to be taken at the end of process components 2 and 3
in the event that the search is unable to retrieve sufficient
Source Documents 100 to satisfy the user. This problem may
arise from too narrow geographical criteria. However, if the
user had asked the program to find information about
volcanoes in New York, the appropriate action is not simply
to expand the search area.

[0063] The assumption behind step 22 is that the program,
with help from the user, can determine that there is a place
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name in the user’s query that has not been included in the
Geographical Index. This would be the case, for example, if
the user had misspelled the place name. Various approaches
to this function are possible, and lie outside the scope of the
current patent.

[0064] Various types of prompting are possible: Suppose
that the user had tried without success to search for docu-
ments relating to ‘San Matteo.” The program would indicate
that no such place existed in its index. The user might then
recognize the misspelling of the name and enter ‘San
Mateo.” If not, the user might change the request to ‘San
Francisco Bay Area.’

[0065] In another case, indicated in step 25 of FIG. 8, the
place name specified was valid, but there were not enough
Source Documents relating to it. Again, various types of
prompting are possible. Suppose that the user had tried
without success to search for documents relating to Boca
Chica. At the prompting of the program, the user could
modify the search to ‘within 50 miles of Key West, “in the
Florida Keys’ or between Key West and Key Largo.’

[0066] FIG. 9 illustrates the relationship among the
indexes and documents. The Geographical Index 200 is a
database containing a plurality of place name references,
each reference having a corresponding set of geographical
coordinates. The Document Index 300 is organized by sets
of coordinates with a cross reference to a document, record
or database. The Document Index 300 has the addresses of
the source documents referred to so that they can be
accessed and the locations of the source documents
retrieved.

[0067] The present invention may be used in a wide
variety of applications. In travel services, a user may want
to access a hotel in a given locale, a restaurant within a
specified distance from the hotel and other locations or
services. Information on all of these references may be
gathered and returned to the user.

[0068] Although the foregoing describes the present
invention in detail, it is to be clearly understood that the
same is to serve for purposes of illustration and example
only and is not to be regarded in any manner as an expres-
sion of invention limitation, the spirit and scope of the
present invention being limited exclusively by the claims
appended hereto.

What is claimed is:
1. An information search and retrieval process using
geographical coordinates, which process comprises:

building an index of coordinates for a plurality of text
based references, resources or sites, each having a set
of said coordinates;

accepting a user inquiry containing a text reference;

converting said text reference specified in said user
inquiry to a set of coordinates;

searching against said index of coordinates based on the
converted coordinates of said user inquiry reference;
and

returning all information retrieved from said searching in
a text based format.
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2. An information search and retrieval process as set forth
in claim 1 wherein said references, resources or sites each
refers to travel references, such as hotels.

3. An information search and retrieval process as set forth
in claim 1 wherein said text based references, resources and
sites are obtained from documents in a file.

4. An information search and retrieval process as set forth
in claim 3 including a plurality of said files such as the World
Wide Web.

5. An information search and retrieval process as set forth
in claim 4 including the additional step of retrieving the
location of said documents from those identified in said
searching.

6. An information search and retrieval process as set forth
in claim 1 wherein said index of coordinates comprise
latitude and longitude coordinates.

7. An information search and retrieval process as set forth
in claim 1 including the additional step of searching against
the coordinates index based on proximity to said user
inquiry set of coordinates.

8. An information search and retrieval process as set forth
in claim 1 including the additional step of expanding the
coordinates in the event that references are not returned from
the initial searching.

9. An information search and retrieval process as set forth
in claim 1 including the additional step of updating the
coordinate index with additional documents.

10. An information search and retrieval process as set
forth in claim 3 including the additional step of updating said
index of coordinates with additional references, resources or
sites.

11. An information search and retrieval process as set
forth in claim 1 wherein said step of accepting a user inquiry
and converting said text reference includes checking mul-
tiple entries for place names.
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12. A geographical coordinates information search and
retrieval system which comprises:

an index of coordinates for a plurality of text based
references, resources or sites, each having a set of said
coordinates;

means to accept a user inquiry containing a text reference;

a set of coordinates for said user inquiry text reference
converted from said text reference; and

means to search against said coordinates index for said
inquiry set of coordinates and to return information
retrieved from said search.

13. A geographical coordinates information search and
retrieval system as set forth in claim 12 wherein said text
based references, resources or sites are obtained from docu-
ments in a file.

14. A geographical coordinates information search and
retrieval system as set forth in claim 13 wherein said means
to return information retrieved includes return of the loca-
tion of said documents to said user.

15. A geographical coordinates information search and
retrieval system which comprises:

a plurality of documents from a source file or source files
such as the world wide web;

a geographical index containing text based references,
resources or sites, each cross-referenced to a set of
coordinates; and

a document index categorized by said coordinates with
cross references to said text based references,
resources, or sites.

16. A geographical coordinates information search and
retrieval system as set forth in claim 15 wherein said
geographical index is stored on a database connected to a
central processing unit.
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