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5 This invention relates generally to image processing. More

particularly, this invention relates to a method for converting printed maps into
digitally stored images of a unique format.

BACKGROUND OF THE INVENTION
10 Computer systems that can generate and display geographic map
images are now commonly available. Typically a computer system that provides
map images has stored within its memory system, such as in secondary storage,
data corresponding to the map images. The map image data, if stored as bit
maps, may be then be directly retrieved for display. Or the map image data may
15 be stored as information within a database, and the computer system may
independently generate a map image from the database information.

An increasingly popular use of computer-generated map images is for
graphical navigation systems, such as "moving map” systems. Pioneer
Electronics of Tokyo, Japan, for example has designed a moving map system for

20 vehicles such as automobiles. A moving map system receives data from the
Global Positioning System (GPS) satellites to determine the vehicle’s current
location. The moving map system uses this data to select geographic data stored
in the system, such as on a CD-ROM, and retrieves therefrom a map image of
the current location for display. The map image is actually a changing

25  combination of several images that are generated as the vehicle moves from one
geographic location to another, giving the appearance that the map is moving. A
cursor on the map image shows the current vehicle location to the vehicle
operator and allows him to navigate with the map image.

A drawback of present computer systems for displaying map images

30 is the poor quality of the map images they display. In systems that generate map
images from data within a database, the detail of the map image is sparse. Only
those geographic objects that are recorded within a database field appear on the
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field appear loon the An object of the invention, therefore, is to provide a method for
providing highly detailed map images in a uniform format. This format should
allow the computer system to display a cursor (i.c., a point of interest) on the
map image to accurately show a vehicle’s geographic location. This format
should -also allow the map images to seamlessly fit together so that no gaps
15  appear on the display as one image is replace by another. When used in a
moving map system, the map images should give the appearance of a unified
image as the vehicle moves from one geographic area to another across
individual map images. Another object of the invention is to provide an
apparatus on which map images of a uniform format are stored for easy retrieval
20  into a computer system.
These and other objects of the invention will become more apparent

from the following detailed description of a preferred embodiment.

_ SUMMARY OF THE INVENTION

25 In accordance with the invention, a computer-implemented method of
generating digital map images of a uniform format is shown and described. In
the method, bit mapped map images corresponding to a printed map are
provided. A bit mapped map image is then cropped to select a map image
corresponding to a desired geographic area, such as a one degree by one degree

30 square. The boundaries of the selected map image are selectively moved to
shape the geographic area into a tessellated shape, such as a rectangle. The
selected map image is then re-sized to contain a predetermined pixel areca. The
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An apparatus according to the invention may comprise a storage

10  medium such as a CD-ROM on which are stored a plurality of bit mapped
geographic map images in computer readable form. Each image has a
predetermined pixel area and an identifier of a reference point and size of the
geographic area represented by the map image. The identifier is preferably the
name of the image file.

15 - CD-ROMs and other devices imprinted in accordance with the
method of the invention provide a unique store of map images which may be
used in any number of way. The map images are particularly valuable in moving
map systems where it is desirable to view detailed graphic information on a
display as a car, plane or other vehicle moves from one geographic location to

20  another. Another valuable use is for constructing and printing custom maps.

For example, a number of map images may be retrieved from the CD-ROM and
combined into a larger map that covers a planned trip route. The layer map
image is then printed.

These advantages and other advantages and features of the inventions

25  will become apparent from the following description of a preferred embodiment,
which proceeds with reference to the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a pictorial diagram showing a computer system for
30 converting printed maps into bit mapped map images according to the invention.
FIG. 2 is a pictorial diagram showing how a printed map is
physically cut, partitioned, and edited using a method according to the invention.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

10 FIG. 1 shows a computer 12, scanner 14 and a CD recordable device
16 for imprinting data on a CD-ROM. As explained in detail below, printed
maps are scanned by scanner 14, which converts them to digital electronic map
images. By printed map is meant a map physically drawn on paper or other
medium in a form recognizable by a human being, as opposed to a map image on

15  a computer display screen or residing in computer memory. These map images
are then edited, using software running on computer 14, into a unique uniform

~ format. Using device 16, the edited images are then stored on a CD-ROM (Read
Only Memory) with a directory, allowing the images to be easily retrieved when
the CD-ROM is read in a CD-ROM drive.

20 : The devices described above are of conventional design. Scanner 14
may be any type of scanning device capable of converting a printed map into an
electronic image that may be stored in a computer-readable file on a2 medium
such as a disk or tape. In the preferred embodiment, a drum scanner is used
because of its large scanning surface. Computer 12 may be a personal compater,

25  workstation or any other device capable of editing graphical images contained in
an electronic file. In the preferred embodiment, computer 12 is a personal
computer containing a hard disk and a tape drive. The computer is equipped to
run image editing software such as the Adobe Photoshop™ computer program
available from Adobe System Incorporated of Mountain View, California, which

30 is hereby incorporated by reference. Device 16 is a CD recordable device
capable of writing data onto CD-ROMs. A preferred form of the device is JVC
model XR-W2001 CD-recordable drive with appropriate software (Personal
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10 FIGS. 2A-D broadly illustrate the steps of a method according to the
invention for converting printed maps into digital map images of a uniform
format. The major steps are described in the flow chart of FIG. 3, with the
more detailed steps that comprise the major steps described in FIGS. 4-6.

Referring now to FIG. 3, the first step in the method is converting a

15  printed map into a bit mapped map image that can be edited with a computer or
equivalent device (40). As known in the art, a bit mapped image is a raster
image in which each pixel is represented by one or more bits, such as eight bits
per pixel. Using the computer, the map images are then edited into a uniform
format (42). Finally, the edited map images are stored in a manner such as on a

20 CD-ROM that allows them to be quickly retrieved by a computer or equivalent
device (44). '

FIG. 4 shows the details of the converting step 40. Printed maps of a
significant size must first be cut or otherwise divided into sections that fit on .
scanner 14 (46). As an example, FIG. 2A shows a printed map of the United

25  States. To fit the scanner, the printed map is generally cut along its reference

lines, such as the latide and longitude lines that appear on many maps. FIG.
9B shows a cut section with latitude lines 47 and longitude lines 49. Other
reference lines might include the lettered and numbered lines that often appear on
city maps. Preferably the cut sections are as large as possible to minimize the
30  effort required to cut and then scan the entire map.
The cut map sections are then scanned to convert them into digital

images (48). Any scanner capable of scanning graphical images will likely work.
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5 The digital map images are then stored on tapes with a general
identifier of their contents, such as the name of the map and map areas (50).

FIG. 5 shows the detailed steps that comprise editing a digital map
image into an image of a uniform format. A bit mapped map image file, either
from the scanner or another source, is loaded into computer 12 for editing with

10  image editing software (60). FIG. 2B shows an example of such a map image.
Using the image editing software, the bit mapped map image is cropped to select
a map image corresponding to a desired geographic area, such as a one degree
longitude by one degree latitude area (62). This area is preferably the area that
all map images of a selected map type are cropped to. FIG. 2C illustrates a

15 cropped image.

Note in the cropped map image that the area between the reference
grid lines (the longitude and latitude lines in the map of FIGS. 2A-D) is not |
rectangular because the latitude lines 47 curve upward and the longitude lines 49
taper inward. This rounded shape presents two problems. First, the actual size

20 - of one degree by one degree map images varies. Images with coordinates closer
to tﬁe equator are larger than images closer to the poles. This makes locating a
point on a map image difficult because the pixel relationship between image and
map locations differ for each map. For example, if one map image is 600 pixels
across and another is 400 pixels across, then relative to reference line, the 200th

25  pixel represents a different map location in each map image. Second, the shape
of the map images are not regular shapes that fit together to provide a seamless
appearance such as rectangles, triangles, etc. These type of regular shapes are
often called tessellated shapes. Irregular shapes cannot be seamlessly pieced
together electronically once they have been divided and stored as bit maps. To

30  overcome these difficulties, the images are edited using image editing software.

Before beginning the editing process, however, the image may need to be rotated
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edited. Again, this partitioning may be done with the cropping tool.
To square the image along the latitude and longitude lines (or other
10  reference grid lines) of the desired geographical area, the bit mapped map image
is cropped to encompass these lines. The corners of the cropped image
boundaries now have "handles” which can be selectively moved to square the
geographic afea into a rectangular shape using the editing tools. To straighten a
~ curved latitude line 47, for example, a handle on one end of the line is selected
15  and moved until the line is straight. Similarly, one end of a longitude 49 line
can be moved so that the line is perpendicular to a straightened latitude line 47.
If necessary, the selected map image, which now contains the rectangularized
geographic area, is further cropped to match the image area to the geographic
area. This cropping step may be needed if the first cropping encompasses more
20  than the geographical area. This manipulation is then performed on adjacent
image quadrants, and the images re-combined into an image of a desired uniform
format.
‘The selected map image is then re-sized to contain a predetermined
pixel area (70). The Image Size command may be used to accomplish this step.
25  The preferred pixel area is a rectangle of 720 pixels in width and 900 pixels in height.
If the color mode of the edited image is CMYK, the mode is then
changed from CMYK to RGB so that the map images may be displayed on a
computer display (72). CMYK (cyan, magenta, yellow and black) are
subtractive colors used for printing color images. As these color inks are added
30 together on a page, they absorb more and more of the light spectrum, with a
combination of the four colors providing a black color. RGB (red, green blue),
on the other hand, are additive colors. Additive colors combine to produce white
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PCT/ US96/ 10708 Often a map image is not sufficiently focused and must be sharpened

to increase its clarity. If necessary, this may be done with a sharpen tool in the

image edit software, which increases the contrast between pixels of the image

(74).

10 The last step of the formatting process is converting similar colors of
all selected map images to colors of a color palette common to all images (76).
By using the same color palette, all maps have the same colors for the same
types of features. "Movement" across several map images thus appears to be
seamless. In the present embodiment, the common color palette is a default’

15  palette.

Once the image editing is complete, the image is stored for later
seference. FIG. 6 shows the steps involved in storing the images. A reference
point of the pixel area, such as the intersection of the longitude and latitude of
the western and northern map boundaries, is determined (80). This reference

20  point may be an indicator of a geographic location. The geographical area of the
map image is also determined, such as one degree by one degree (82). The map
image is then stored with an identifier of the reference point and size of the
geographical area (84). In the preferred embodiment, the identifier is a name of
a computer-readable file containing the image such as W121_46. The W

25  indicates the size of the geographic area and the numerals are the reference
point. The identifier, of course, may be any character string that ultimately can
be used to identify the map’s geographic area, such as an index to a look up
table. Other naming conventions, of course, may be used so long as they reflect
a reference point for the image and the geographical area represented by the

30 image. Locations within a map image can be accurately determined from this
information since all map images have the same pixel area, It then is a simple

process to translate a geographical location into pixel coordinates.
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10  image appears partly on separate printed maps. For example, a one degree
square section may overlap opposite sides of a map, such as illustrated in FIG. 7.
Each of these partial sections initially is scanned in as bit mapped map images.
Portions of the desired map image are then separately cropped from the bit
mapped map images. The two cropped. portions are then merged into a single
15  map image, which is edited in the manner described above.

Having illustrated and described the principles of the invention in a
preferred embodiment, it should be apparent to those skilled in the art that the
embodiment can be modified in arrangement and detail without departing from
such principles. For example, reference points other than latitude and longitude

20  locations may be used. In some circumstances, the bit mapped map images may
already be available without scanning, in which case the method of the invention”
begins with providing the bit mapped map images.

In view of the many possible embodiments to which the principles of
our invention may be applied, it should be recognized that the illustrated

25  embodiment is only a preferred example of the invention and should not be taken
as a limitation on the scope of the invention. Rather, the invention is defined by
the following claims. We therefore claim as our invention all such embodiments

that come within the scope and spirit of these claims.
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5  corresponding to the printed map;
' cropping the bit mapped map image to select a map image
corresponding to a desired geographic area;

moving boundaries of the selected map image to shape the geographic
area into a tessellated shape;

10 sizing the selected map image to contain a predetermined pixel area;
- and

storing the selected map image with an identifier of a reference point
and size of the geographic area represented by the selected map image. |

2. The method of claim 1 including repeating the steps to create a

15  plurality of digital map images from the printed map, each image having a
uniform format of the predetermined pixel area and an identifier of a reference -
-point and size of a geographic area.

3. The method of claim 1 wherein the identifier is a name of a
computer-readable file containing the map image.

20 4. The method of claim 1 wherein the storing step comprises storing
the selected map image on a CD-ROM.

5. The method of claim 1 wherein the desired geographic area is
defined by reference grid lines, and the selected map image is cropped to the
defining grid lines.

25 6. The method of claim 1 wherein the reference grid lines are
longitude and latitude lines.

7. The method of claim 1 wherein the size of the geographic area is
one degree by one degree.

8. The method of claim 1 wherein the selected map image

30  encompasses the desired geographic area, the method including further cropping
the selected map image, if necessary, to match the image area to the tessellated

geographic area.
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However, in the preferred enbodi nent a drum scanner is used because it can
scan l.arger map sections. Alternatively, other devices that are capabl e of
converting printed maps into digital inmages may be used, such as a digital
vi deo caneras that capture images for storage in digital form 5
The  di git al na?ﬁigmg.,s are then stored on tapes with a gener 2CT/US6/10708

of elr

i dentifier contents, such as thginane of the map and map areas
(50). FIG 5 shows the detailed steps that conprise
editing a digital map image into an image of a uniformformat. A bit

mepped map image file, eig hfe method of ERf Uhedsin Ritdonoéring slepedbmprisesce, i s
| oaded into conputer 12 for editing with 10 __inmage editi 8 S ftwar]e_ 60) .
FIG 2B shows an dmmicellmcmat@wmsedmwhascamewwg ¢ gl By 1§ ng
software, the bit qgm?p i mage is cropped to sel ect a map i mage
corresponding to a desired geographic area, such as a one degree

| ongi tude by one degree |4 i Thedmethodof ¢laim) 1 wherein thesgopping,step inchdes; t he

area that all nmap . nmages, of a sel . Y FI G
ST Tuat rat ed o EPPRE Pis bgen Haplh 0 S s NP et BbAR Slded tha © 5,
map i mage that thmefieddatlcinieee stlected dfigpedorgoring. grid lines (the

| ongi tude and |l atitude lines,Jn the of LFEl . 2A-D). |

rectangul ar because the |£lt.i%@emggaagnédp%dl%m&méﬁgg%g o555 Ade
lines 49 t apRirality ¢ aigital ThipSintages e thérpyited map caridscanwerting oblossnin.
First, the actual size 20 of, one de%;ree b\é one degree rraglri{e’rgegﬁ%?fgvari es.

| mages with coor dF#ktsslected gap image to colqrs,of p golgf RAletf; common 10, 4 M#hages
cl oser to theypol Jhis nmakes locating a poi nt on a nap i mge

1 OS¢ 10°0' §images."! . ; .

difficult because t?Fe pi xel relationship between image, and ) map

| ocations differ for eachldrapppsams forprpYiding arpluyality o digitsh J@PilRAgRS0 pi xel s
?ﬁreoggof?ﬂd anot heeoﬁ’ﬁﬁs%)é)_ pi xel s across, then relative to reference line,

a storage medium for use in a computer system for storing bit
_ mapped geographic map images in computer-readable form; and
15 a plurality of bit mapped geographic map images stored in computer-
readable files on the medium, each image having a predetermined pixel area and
an identifier of a reference point and size of a same tessellated geographic area
represented by the map image.
13. The apparatus of claim 12 wherein the storage medium is a CD-
20 ROM.
14. The apparatus of claim 12 wherein the identifier is a name of a
computer-readable file containing the map image.
15. A computer-implemented method of generating digital map
images of a uniform format, the method comprising:
25 providing a bit mapped map image corresponding to a printed map;
cropping the bit mapped map image to select a map image
corresponding to a desired geographic area;
moving boundaries of the selected map image to shape the geographic
area into a tessellated shape;
30 sizing the selected map image to contain a predetermined pixel area;

and
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25 pi xel represents a different map | ocation in each map i nage. Second,
t he shape of the map ima e—ot—re shapes that fit together
to provi de a seanl ess ap JHJ%.SH EE ﬁwnct angl es, triangles, etc.
These type of regul ar shapes ar REPLOCERBN cal| ed tessell ated shapes.

| rregul ar sh%p(g%”&@p,not be seanlessly pieced t oget hepcrussinenei cal |y
once they have been divided and stored_gs bit maps. To 30 overcone these
difficulties, the imges are edited using inmage editing software.

Bef ore beginning the editing process, however, the inmage may need to be

rot at ed storing the selected map image with an identifier of a reference point
PCT/ US96/ 10708 WO 97/ 49027

for the proper andemaftmgeompm@m)ea represented pysbe M?Wlmﬁause of the
m s- orientation ofet @ ordre&%gmr@owwmg %/\ﬁg pal ly
ori

scanned. ce t e 1 nage 1Is proper , |s edited
into a uniform defined Wy refitrenceignig lines, andalﬁmst!hpdnnpyld;@fuMI‘em@ﬁhz thfFor '

example, in g he séldegtte)gmap image to the reference grid lines.
17. The method of claim 16 wherein the reference grid lines are
longitude and latitude lines.
18.  The method of claim 16 wherein the tessellated shape is a

rectangle.

-
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5 Phot oshop[err] program the imge nmay be mani pul ated with the skew ng

and . distorting functions, anong others. However, depending on the

si ze of. the cropped image, it may be first partitioned into quadrants
that are nore easily edited. Again, this partitioning nay be done
with the croppiBdsAde - To square the i mge Peiraisgs/10708

| ati tude and longitude lines (or other 10 reference grid lines) of the
desi red geographical area, the bit mapped map i nage is cropped to
enconpass these lines. The corners of the cropped inage boundari es

now have "handl es” which can be selectively noved to square the
geographic area into a rectangul ar shape using the editing tools. To

straighten a curved latitude line 47, for exanple, a handle on one
end of the line is selected 15 and noved until the line is straight.
Simlarly, one end of a |ongitude 49 |ine can be noved so that the
line is perpendicular to a straightened latitude |ine 47. | f

necessary, the selected nap i mage, which nom1conta|ns the rectangul ari zed
geographic area, is further cropped to npts Fageqyarea to the

geogr aphi c area. This cropping, St § eeded} if the first
croppi ng enconpasses nore 20 t han™] he )
mani pul ation is then perforned on a acq
i mages re-conbined into an i mage of d¢
The selected map image is then re-sgred pdet er m ned

pi xel area (70). The Inage Size conBZhand Je—-Lsed-t-ad acconplish this
step. 25 The preferred pixel anﬁﬁas a rectangle of 720 pi xels in width

guadrants, and the
format.

and 900 pixels in height. a I col or node of the edited
image is CWK, the node is then O changed om CWK to RGB so that the
map i mages may be di splayed on a conp isplay (72). CWK (cyan,
magenta, yellow and bl ack) are
| ]
. a
3] 1
5 l L |
5 | O
o e
3 : =
o -
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subtractive colors used for printing color images. As these color inks are
added. 30 t oget her on a page, they absorb nore and nore of the |ight

spectrum wth a conbi nati on of the four colors providing a black
color. RGB (red, green blue), on the other hand, are additive
col ors. Addltl@ﬁbiHMMags conbi ne to produce white O ECN/USY6'20708
PCT/ US96/ 10708 ight. Additive colors are used for lighting, video,
filmrecorders and dis Ia monitors. Because th Lopges are
likely to be viewe ] : R et sirable to
change their col or e m A 'S ang ecessary, of
course, only if th ¥ S NQ fin tihe in wth.
Oten a map i mage iEin uf i =Y BoHS b h ened
to increase its cl : SSar h . e shar pen too
in the J A
. [ 1) [y
-

49

D 1l

FIG. 2B

47

FIG. 2D 49

FIG. 2C




image edit software, which increases the contrast between pixels of the

i mage. (74). 10 The last step of the formatting process
is converting simlar colors of all selected map inmages to col ors of
a color palette common to all inmages (76). _ By using the sane col or
palette, all "Re9 the sanme colors for the sane t y peFUSs6/10708

features. "Mwvenent" across several map inages thus appears to be

seani ess. In the present enbodi ment, the conmon color palette is a default
15 pal ette. Once the image editing is conplete, the
image is stored for later reference. FIG 6 shows the steps involved
in storing the inages. A reference poi nt of the pixel area, such as
the intersection of the longitude and | atitude of the western and
northern map boundaries, is determned (80). This reference 20 poi nt may
be an-indicator of a geographic |ocation. The geographical area of the

map image i s al so determ ned, su ) e by one degree (82). The
map image is then stored with an identiflier_40 the reference point
and size of the geographi dal area (84). the preferred enbodi nent,
the identifier is a nane of coy ING- feadabl e file containing the
i mge such as W21 46. The W25 i ndi cates thg size of the geographic area
and the nunerals are the referende poi nt}. The identifier, of course,
may be any character string that ultinmately can be used to identify
the map's geographic area, such as an ifmex to a | ook up tabl e.

O her nam ng conventions, of course, ngy Jbe used so |long as they reflect

a reference point for the inage and t h¢ geographi cal area represented by
the 30 i mge. Locations within a map ijnrage can be accurately determ ned
fromthis i nformation since al dp i mages have the sane pixel area.
It then is a sinple

/,_42
FORMATTING
STORING /M

FIG. 3

asn



process to translate a geographical |ocation into pixel coordinates.

WD 97/-49027

PCT/ US96/ 10708 - 9-

This process is repeated to convert one or nore printed maps into a
plurality of diygdrabeziap i mages. In the preferred enbodi ment ,pdimsseai7zosed
map images are stored along with a file directory to network storage.

From there the images are tra hard di sk drive associ ated
with CD-ROM device 16. 5 The deVi ce sfFaRTads tjhe i mages and file
directory fromthe drive and wites_them nto a conpact disc. The

result is a disc containing a nunber of p i mages of a uniform
format, all stored such that they can belindividually and accurately
retrieved for display or printing. In some circunstance,
additional editing is required j i ' yggage appears partly
on separate printed maps. For ekarfre PRINTED MARII ge
- ALONG REFERENCE _/

LINES TO FIT

SCANNER

Y 48
CONVERT PRINTED
MAP INTO BIT MAPPED —/
MAP IMAGE

50

STORE BIT MAPPED /

MAP IMAGE

(o )

FIG. 4
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square section may overlap opposite sides of a map, such as illustrated in
FIG 7. Each of these partial sections initially is scanned in as bit
mapped map i mages. Portions of the desired nap i mage are then
separately cropped fromthe bit mapped map i mages. The two cropped
portions are tQgyomiBged into a single 15 nap inmage, whi ch pcrresdshends i n

t he manner descri bed above. Having illustrated and
described the principles of the invention in a preferred enbodi nent,
it should be apparent to those skilled in the art that the enbodi nment

can be nodified in arrangenent and det gi | departing from such
principles. For exanple, reference poifnts gidggt thpn latitude and | ongitude
20 | ocations may be used. In some cN\_cunstances/ the bit mapped map

i mages may al ready be avail able wthdut scanning, in which case the
met hod of the invention een ; pon | bi sopmapped map

i mages. In vi S odi nents to which
t he principles of our i mlentiod P ied, it should be

recogni zed that the illustrated 25 enbodigent is only a preferred exanple
~of the invention and shoul d not |REr6BEIIMAPPED MASIMAGE I ¢ 2on on the
scope of the invention. Rather,Jthe1bnmggghanpawﬂggineq y t he
following clains. W therefore f t $ | such enbodi nents
that come within the scope and spirit of th

ROTATE?

el
ROTATE

EDIT MAP IMAGE

— 68
¥ 70
RESZETOFITINTO |
PREDETERMINED PIXEL
" AREA
¥ 72
CHANGE COLOR MODE TO /
RGB
y 74
SHARPEN IMAGE L/
¥ 76
SET PALETTETO P
COMMON PALETTE

e

FIG. 5
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1. A conputer-inplenmented nethod of converting a printed map into a
digital map inage, conpri sing: converting the printed map
into a bit mapRRbAsRy i Mage 5 correspondi ng to the printed yweamsos10708
cropping the bit nmapped map i mage to select a nmap i nmage correspondi ng
to a desired geographic area; novi ng boundaries of the

sel ected map i mage to shape the geographic area into a tessellated
shape; 10 sizing the selected map inage to contain a
predeterm ned pi xel area; and storing the sel ected
map image with an identifier of a reference point and size of the
geographi c area represented by the selected map i mge. 2.

The méthod of claim1l including repge
plurality of digital map i mages fro tmsnnnvned map, each image having a
uniformformat of the predeterm ned\Qixel area aAd an identifier of a

reference poi nt and size of a geogr gphi

eps to create a 15

DETERMINE 80
REFERENCE POINT OF —
PIXEL AREA

DETERMINE SIZE OF - 82
GEOGRAPHIC AREA
CORRESPONDING TO
PIXEL AREA

STORE PIXEL AREA UNDER FILE | 8¢
NAME, INDICATING REFERENCE | /
POINT AND SIZE OF GEOGRAPHIC
AREA

1
Co D

FIG. 6
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3. The nethod of claim1 wherein the identifier is a nane of a

computer-readable file containing the map i mage. 20 4. The
met-hod -of claim1 wherein the storing step conprises storing t he
sel ected map i nage on a CD- ROM 5. The method of claiml
wherein the derf?% ographic area is defined by ref epEcsH6a6708
lines, and the selected nap inmage is cropped to the defining grid
lines. 25 6. The nethod of claim1 wherein the reference grid
lines are | ongi tude and | atitude |ines. 7. The
met hod of claim 1 wherein the size of the geographic area is one
degree by one degree. ﬁ%ﬁ 8. The nmethod of claim 1l wherein
the sel ected map i mage enco sses the desired geographic area, the
met hod i ncl udi ng fmrther cropplng the selected map i mage, if .
necessary, to nmatc Rrea to the tessellated geogr aphi c

ar ea. WO 971/ X
PCT/ US96/ 10708

FIG. 7B FIG. 7C
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-A11- . 9. The nethod of claim1 wherei SO i ¥
step conprises el ectronical ly scanning the printed|REPLACEME s§§ﬁ@5
to produce the digital bit mapped i mage. : T ThE
met hod of claim 1 wherein the cropping step includes 5 :rgg?iﬁg:kﬁg
sel ected inmage into smaller inmages thap-are then aned sitz Q

nmerged back into the selected i mage for storing. The
method of claim 1 including repeating the steps to creafe a pIurallty
of digital map inmages fromthe printed map, and convertung Torors—T
each sel ected map | matpsingdbe salented wAp imagel with pa identifercefrmreferencepdints el ect ed

map 10 | MBO&R size of the geographic areaké re@&ﬁéif@th%sﬁfé&te@"r&‘ﬁhﬂia@g a plurality
of digital map 1 nages, ora e medi um

for use in a conput er16sy§‘th€ﬁ’i‘qd6‘;gj%gt°§‘i“f‘hbs Wherein the deﬂﬁ%‘p%?ﬂ’gﬁ’@ Bec map
i magez i n conefied-byereftaénice gfrﬂrlmes,gzmﬁ th® method includes further a’gp%?g mt?g_ll of bit
mapped geogra i tored in ut er- readable files on
t he nmedi um egeg %‘ﬁ@%“ﬂ%&% d‘ﬁ reg?rgacéﬁ%rrl Eieffd pi xel area and an
identifier of a referl@nc&hponethodoficlaing t6 whemlmﬁnﬂefemegtldtlms geeogr aphi c
area reR] %ﬁv&% P §in8@P | mage. : 13 The

erefn f

apparatus of c e storage nediumis a CD

14. The appar at us of 18} ajThe methpbolcslaim He whersin ﬂlﬁt@spelilaéedashqaﬁés pectangle.
19. A digital map image made according to the steps of claim 1.

e

20. A digital map image made according to the steps of claim 15.
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donput er - readabl e«fi | € cont ai ning the map i mage. 36 9 O%O%O -9
conputrer -i npl enent ed net hod of generating digital map | ma&gg" ofCQaPY
uniform format, the ‘method conprising: 25 provi di ,-.-, a bit

mapped nep image corresponding to a printed nep; PgRAC T oppi ng
the bit mapped Tcé;rﬁge to Sﬁ&ﬁﬁhﬁ%bﬁﬂ&vommmndﬁo”espo -";,; ¥ to a
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(54) Titlee METHOD AND APPARATUS FOR GENERATING DIGITAL MAP IMAGES OF A UNIFORM FORMAT

(57) Abstract
A computer-implemented method of converting printed maps into digitally ( START >
stored images of a unique format. Bit mapped map images comesponding to a

printed map are obtained by scanning or other means. A bit mapped map image
is then cropped to select a map image corresponding to & desired geographic
ares, such as a one degree by one degree area (80). The boundaries of the
selected map image are moved to shape the geographic area into a tessellated

shape, such as a rectangle. The selected map image is then re-sized to contain DETERMINE /' 00
a predetermined pixel area (82). The map image, now of a uniform format, is REFERENCE POINT OF
then stored within an identifier of a reference point and size of the geographic PIXEL AREA

area (84) represented by the map image. For example, the identifier (84) may
be the name of a computer-readable file containing the map image.




defined by reference grid lines,

the selected map image to the reference grid |ines.
net hod :of claim 16 wherein the reference grid |lines are |ongitude and
| atj tude |ines.
tessel | ated shape is a rectangle.

according to the steps of claiml.
according to the steps of claim15.

and the nethod includes further cropping

17. The

18. The nmethod of claim 16 wherein the
19. A digital

map i mage nade

20. A digital

map i mage made
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