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(57) ABSTRACT 

Disclosed is a product having an absolute positioning pattern 
on its surface and a method for forming the absolute pattern. 
The product includes ?rst cells displaying coded binary data 
or displaying coded data expressed in terms of at least three 
digits; second cells displaying data coded in a manner differ 
ent from the ?rst cells or having no data; and a unit cell pattern 
formed by a group of at least a predetermined number of the 
?rst and second cells. The combination of data corresponding 
to the ?rst cells Within the unit cell pattern indicates an abso 
lute coordinate of the corresponding unit cell pattern, and the 
unit cell pattern is differentiated from other adjacent unit cell 
patterns by the second cells Within the unit cell pattern. The 
disclosed product and method require a smaller amount of 
operation to calculate the coordinate value compared With the 
prior art, but can display a broader position. 

26 Claims, 14 Drawing Sheets 
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PRODUCT HAVING ABSOLUTE 
POSITIONING CODE PATTERN ON A 

SURFACE THEREOF AND METHOD FOR 
GENERATING ABSOLUTE POSITIONING 

CODE PATTERN 

TECHNICAL FIELD 

The present invention relates to a product having an abso 
lute positioning pattern on its surface and a method for form 
ing the absolute positioning pattern. 

BACKGROUND ART 

Various methods have recently been tried to position an 
object (eg a Writing tool) on a surface that has data or no data 
recorded thereon. Particularly, in connection With a position 
ing method using an electronic pen, a tWo- or three-dimen 
sional positioning device for inputting graphic data (eg 
handwritten documents, symbols, draWings, etc) has become 
commercially available. Such devices convert the positional 
information, Which has been sensed by position sensing 
means, into coordinates and determine the absolute position 
of the sensing means on a surface having data or no data 
recorded thereon. 
A sensing means, such as a recording tablet, may be used to 

input handWritten data. Most tWo-dimensional devices are 
operated based on the contact betWeen the recording tablet 
and the sensing means. 

In general, there are tWo types of relationships betWeen the 
sensing means and the recording tablet: passive sensing 
means/active tablet and active sensing means/passive tablet 
relationships, based on Which the devices are driven. 

In the case of the passive sensing means/active tablet mode, 
the active tablet is complicated, large, heavy, dif?cult to carry, 
and expensive. In addition, the active tablet is dif?cult to 
manufacture, and its complicated electric/mechanical struc 
ture makes it susceptible to erroneous operations (e.g. errors 
in position recognition). 

In order to solve these problems, a device has been con 
ceived to easily determine the absolute position of sensing 
means. The device includes a data recording surface provided 
With a coding pattern for determining the X-Y coordinate, a 
sensor for sensing the coding pattern, and a processor for 
determining the current position of the sensor based on the 
sensed coding pattern. The device, When driven, displays data 
on the computer screen When the user Writes or draWs, by 
hand, characters or image data on the data recording surface. 

Exemplary coding methods by using such a device Will 
noW be described. 

According to one of such methods, symbols are pattemiZed 
for positional coding, as shoWn in FIG. 1. Particularly, each 
symbol consists of three concentric circles, the outermost one 
of them corresponds to the X coordinate, and the middle one 
corresponds to theY coordinate. The outer and middle circles 
are divided into 16 portions, Which indicate different codes 
depending on Whether or not the interior of the circles is ?lled. 
This means that each coordinate pair is coded by complicated 
symbols having speci?c appearances. 

In FIG. 1, reference numeral 1 generally designates a prior 
art positioning pattern structure in its entirety. Reference 
numeral 2 designates a single pattern structure of the entire 
positioning pattern structure 1. Reference numeral 3 desig 
nates a quadrant of the single pattern structure 2. Reference 
numeral 4 designates a center (as a reference point) of the 
structure 2. Reference numeral 5 designates a middle circle 
including information about a Y-coordinate and divided into 
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2 
sixteen Zones. Reference numeral 6 designates an outermost 
circle having information about an X-coordinate and divided 
into sixteen Zones. Reference numeral 7 designates a unit cell 
having information of X,Y coordinates in a single pattern (a 
cell pattern includes sixteen cells). 

Another method employs a check pattern for coding X and 
Y coordinates in a manner similar to the above-mentioned 
method of using concentric circles. 

Such conventional patterns have a problem in that, the 
more complicated and smaller symbols they consist of, the 
more dif?cult it is to realiZe patterns on the recording surface. 
If the sensing means has insuf?cient resolution, it may not 
accurately recogniZe ?ne patterns and result to erroneous 
positioning. If the pattern symbols are enlarged or simpli?ed, 
the same pattern may be recogniZed in different positions on 
the recording surface. In such a case, redundant microcodes 
degrade the precision in absolute positioning. As a result, the 
position sensing means cannot accurately sense the position. 

DISCLOSURE OF THE INVENTION 

Therefore, the present invention has been made in vieW of 
the above-mentioned problems, and the present invention 
provides a product having an absolute positioning pattern on 
its surface so that patterns are easily realiZed by data codes 
composed of simple symbols While improving the precision 
in determining the absolute position, and a method for form 
ing the absolute positioning pattern. 

According to an aspect of the present invention, there is 
provided a product having an absolute positioning pattern on 
a surface, the absolute positioning pattern including ?rst cells 
displaying coded binary data or displaying coded data 
expressed in terms of at least three digits; second cells dis 
playing data coded in a manner different from the ?rst cells or 
having no data; and a unit cell pattern formed by a group of at 
least a predetermined number of the ?rst and second cells, 
Wherein a combination of data corresponding to the ?rst cells 
Within the unit cell pattern indicates an absolute coordinate of 
the corresponding unit cell pattern, and the unit cell pattern is 
differentiated from other adjacent unit cell patterns by the 
second cells Within the unit cell pattern. 
The product unit cell pattern includes N><M cells (N and M 

are integers, NIM or N#M). The position of each cell Within 
the unit cell pattern indicates a digit place of data indicating a 
value of the absolute coordinate. The digit place of the data 
may become higher in a cell position closer to left and top. 
Alternatively, the digit place of the data may become higher in 
a cell position more distant from a center in a helical direction. 
The second cells exist in predetermined positions Within 

the unit cell pattern. There is at least one second cell Within 
the unit cell pattern. When there are at least three second cells, 
the second cells are connected With one another by line seg 
ments in a shape having no rotational symmetry, the shape 
being selected from j, 1, and i. The rotational condition of the 
product can be identi?ed based on the second cells. 
The error of the absolute coordinate can be corrected by 

using a value of data corresponding to the second cells Within 
the unit cell pattern. The error may be corrected With regard to 
bits at the entire digit places in data indicating the absolute 
coordinate, or With regard to loWer bits lying at or beloW a 
predetermined digit place. 
The X coordinate value of the absolute coordinate value of 

the unit cell pattern may increase by one rightWard in a roW of 
unit cell patterns, and the Y coordinate value of the absolute 
coordinate value of the unit cell pattern may increase by one 
doWnWard in a longitudinal direction in a column of unit cell 
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patterns. Alternatively, the X coordinate value may increase 
by one leftward, and the Y coordinate may increase by one 
upWard. 

The symbols of data coded and displayed on the ?rst cells 
may be indicated by line segments having different arrange 
ment angles relative to a virtual X orY axis, Which intersect 
With each other, With the point of intersection of the X andY 
axes at the center of the line segments so that the data values 
of respective cells can be variously expressed according to the 
arrangement angles. For example, the binary data coded and 
displayed on the ?rst cells is indicated by a line segment 
selected from the group consisting of a line segment lying on 
a virtual X axis With a point of intersection of the virtual X 
axis and a virtual Y axis at a center of the line segment, the 
point of intersection passing through a center point of respec 
tive cells, a line segment lying on the Y axis With the point of 
intersection at a center of the line segment, a line segment 
lying on 1/3 quadrants With the point of intersection at a 
center of the line segment, and a line segment lying on 2/4 
quadrants With the point of intersection at a center of the line 
segment. The line segment on the X axis corresponds to an X 
andY coordinate value of (1 , 1 ); the line segment on theY axis 
corresponds to an X andY coordinate value of (0, 1); the line 
segment on the 1/ 3 quadrants corresponds to an X and Y 
coordinate value of (1,0); and the line segment on the 2/4 
quadrants corresponds to an X and Y coordinate value of 

(0,0). 
It is to be noted that the mark “/” used to described quad 

rants refers to “an ” throughout the speci?cation. For 
example, “1/3 quadrants” refer to both the ?rst and third 
quadrants. 

The binary data coded and displayed on the second cells 
may be indicated by a line segment selected from the group 
consisting of a line segment lying on 1/2 quadrants in a 
direction parallel to a virtual X axis intersecting With a virtual 
Y axis, a line segment lying on 3/4 quadrants in a direction 
parallel to the X axis, a line segment lying on 2/3 quadrants in 
a direction parallel to theY axis, and a line segment lying on 
1/4 quadrants in a direction parallel to the Y axis. The line 
segment on the 1/2 quadrants in a direction parallel to the X 
axis corresponds to an X andY coordinate value of (1,1); the 
line segment on the 3/4 quadrants in a direction parallel to the 
X axis coordinate value of (0, 1); the line segment on the 2/ 3 
quadrants in a direction parallel to theY axis corresponds to 
an X andY coordinate value of (1,0); and the line segment on 
the 1/4 quadrants in a direction parallel to the Y axis corre 
sponds to an X andY coordinate value of (0,0). 

Alternatively, the binary data coded and displayed on the 
second cells may be indicated by line segments in a manner 
similar to the line segments of the ?rst cells except that 
different lengths are used to different the line segments from 
the line segments of the ?rst cells. 

The binary data coded and displayed on the second cells 
may be indicated by a line segment selected from the group 
consisting of a line segment extending from a point of inter 
section of virtual X andY axes to a point on a ?rst quadrant, 
a line segment extending from the point of intersection to a 
point on a second quadrant, a line segment extending from the 
point of intersection to a point on a third quadrant, and a line 
segment extending form the point of intersection to a point on 
a fourth quadrant. 

According to another aspect of the present invention, there 
is provided a method for forming an absolute positioning 
pattern, the method including the steps of forming ?rst cells 
displaying coded binary data or displaying coded data 
expressed in terms of at least three digits; forming second 
cells displaying data coded in a manner different from the ?rst 
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4 
cells or having no data; forming a unit cell pattern by using a 
group of at least a predetermined number of the ?rst and 
second cells; indicating an absolute coordinate of the unit cell 
pattern by using a combination of data corresponding to the 
?rst cells Within the unit cell pattern; and differentiating the 
unit cell pattern from other adjacent unit cell patterns by the 
second cells Within the unit cell pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features, and advantages 
of the present invention Will become more apparent from the 
folloWing detailed description When taken in conjunction 
With the accompanying draWings in Which: 

FIG. 1 shoWs an exemplary positioning pattern according 
to the prior art; 

FIG. 2 shoWs an exemplary product having an absolute 
positioning pattern on its surface according to the present 
invention; 

FIGS. 3 to 6 shoW an exemplary method for assigning the 
X coordinate of an absolute positioning pattern according to 
the present invention; 

FIGS. 7 to 10 shoW an exemplary method for assigning the 
Y coordinate of an absolute positioning pattern according to 
the present invention; 

FIG. 11 shoWs another exemplary product having an abso 
lute positioning pattern on its surface according to the present 
invention as a combination of those shoWn in FIGS. 5 and 9; 

FIG. 12 shoWs an exemplary construction of a direction 
?ag Which has no directive feature; 

FIG. 13 shoWs the number of odds of the distribution of 
direction ?ag cells on a coordinate WindoW; 

FIG. 14 shoWs exemplary coding of binary data displayed 
on the ?rst cell according to the present invention; 

FIG. 15 shoWs X, Y coordinate values corresponding to 
values given to respective line segments shoWn in FIG. 14; 

FIG. 16 shoWs the codes of binary data displayed on the 
second cell according to the present invention; 

FIG. 17 shoWs another example of codes of binary data 
displayed on the second cell according to the present inven 
tion; and 

FIG. 18 shoWs another example of codes of binary data 
displayed on the second cell according to the present inven 
tion. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Hereinafter, preferred embodiments of the present inven 
tion Will be described in detail With reference to the accom 
panying draWings. It is to be noted that the same reference 
numerals are used to designate the same elements throughout 
the speci?cation. In addition, detailed descriptions of known 
functions and con?gurations incorporated herein is omitted to 
avoid making the subject matter of the present invention 
unclear. 

FIG. 2 shoWs a product having an absolute positioning 
pattern on its surface according to a preferred embodiment of 
the present invention. Particularly, FIG. 2 shoWs the absolute 
positioning pattern of the product. 
As shoWn in FIG. 2, an ab solute positioning pattern formed 

on the surface of a product according to the present invention 
includes ?rst cells 101 displaying coded binary data; second 
cells 102 displaying binary data coded in a manner different 
from that of the ?rst cells 101 or displaying no data; and unit 
cell patterns 110 consisting of a group of at least a predeter 
mined number of ?rst and second cells 101 and 102. 
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As shown in FIG. 2, according to the present invention, 
each cell 101 displays binary data information regarding both 
X andY coordinates, e.g. (0,0), (0,1), (1,0), or (1,1). 

Although it is assumed in the present embodiment that 
respective cells 101 and 102 display coded binary data, the 
type of data is not limited to that, and the data may be three 
digit data, four-digit data, etc. 
As shoWn in FIG. 2, according to the present embodiment, 

the unit cell patterns 110 consist of a group of N><M (4><4) 
cells 101 and 102, Which constitute a speci?c siZe of cells 
separately read and recogniZed as a Whole by a sensing means 
(e. g. pen’s pointer), and Which Will hereinafter be referred to 
as a WindoW. The 4><4 unit cell patterns 110 consist of thirteen 
?rst cells 101 and three second cells 102. Although N and M 
of the unit cell patterns 110 are the same in the present 
embodiment, the relationship betWeen them is not limited to 
that (i.e. N and M may differ from each other). 

The combination of binary data corresponding to the thir 
teen ?rst cells 101 indicates the absolute coordinate value (or 
WindoW value) of the corresponding unit cell pattern. The 
three second cells 102 are in a speci?c position Within the unit 
cell patterns 110 (e. g. loWer right corner), and are connected 

to one another by line segments in a speci?c shape (e.g. Such a group of three second cells 102 in a speci?c position 

Within the unit cell pattern 110 and in a speci?c shape Will be 
referred to as a direction ?ag 103. The position of the direc 
tion ?ag 103 makes it possible to distinguish a speci?c unit 
cell pattern 110 from other neighboring unit cell patterns, and 
the shape makes it possible to identify the direction of the 
product (eg paper) and determine the degree of rotation of it, 
as Will be described later in more detail. Although the direc 
tion ?ag 103 has the shape of J in the present embodiment, the 
shape is not limited to that, and may be varied in any manner 
as long as it tells the rotational condition of the product 
(eg 1, 1). 
An exemplary method for assigning the X and Y coordi 

nates of the absolute positioning patterns according to the 
present invention Will be described in more detail With refer 
ence to FIGS. 3 to 10. 

Method For Assigning X Coordinate On Absolute 
Positioning Pattern 

FIG. 3 shoWs exemplary unit cell patterns 110 in the same 
roW on an absolute positioning pattern according to the 
present invention. As has been mentioned With reference to 
FIG. 2, each cell has data regarding both X andY coordinates, 
but data regarding the X coordinate only Will be separately 
described With reference to FIG. 3. 
As shoWn in FIG. 3, the binary WindoW value of the unit 

cell patterns 110 gradually increases by 1 in the X direction 
(rightWard direction) in the folloWing manner: 
OOOOOOOOOOOOOQ0000000000001—>0000000000010Q 
000000000011. Particularly, the binary WindoW value is a 
sequence of binary digits, Which correspond to the thirteen 
?rst cells 101 Within each unit cell pattern 110, placed in the 
order of 1-13 shoWn in FIG. 4. Such a regular increase of the 
binary WindoW value of the unit cell patterns 110 in the X 
direction (rightWard direction) makes it possible to restore the 
actual WindoW value, even if the coordinate WindoW does not 
exactly conform to the actual WindoW. As used herein, the 
coordinate WindoW refers to a group of N><M cells actually 
read by a coordinate sensing means (eg pen’s pointer). It is 
to be noted that, When actually applied, images observed by 
the pen pointer may be larger than the coordinate WindoW. 
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6 
Then, the unit cell patterns arranged in the same roW, as 

shoWn in FIG. 3, are repeatedly arranged in the Y direction 
(upWard/doWnWard direction) over a plurality of roWs, as 
shoWn in FIG. 5. 

FIG. 6 shoWs an embodiment alternative to that shoWn in 
FIG. 3. As shoWn in FIG. 6, the WindoW value does not 
necessarily begin from 0, and any digit may be used in the 
initial position. Based on this fact, When the WindoW value is 
to be read by the pen relative to the starting point, an arbitrary 
value is subtracted from the currently read WindoW value. If 
the maximum value that can be displayed by any WindoW 
value is reached, the next WindoW value may be set to 0. 
Method for AssigningY Coordinate on Absolute Position 

ing Pattern 
FIG. 7 shoWs exemplary unit cell patterns 110 in the same 

column on an absolute positioning pattern according to the 
present invention. As has been mentioned With reference to 
FIG. 2, each cell has data regarding both X andY coordinates, 
but data regarding the Y coordinate only Will be separately 
described With reference to FIG. 7. 
As shoWn in FIG. 7, the binary WindoW value of the unit 

cell patterns 110 gradually increases by 1 in the Y direction 
(doWnWard direction) in the folloWing manner: 
OOOOOOOOOOOOOQ0000000000001Q0000000000010—> 
000000000011. Particularly, the binary WindoW value is a 
sequence of binary digits, Which correspond to the thirteen 
?rst cells 101 Within each unit cell pattern 110, placed in the 
order of 1-13 shoWn in FIG. 8. Such a regular increase of the 
binary WindoW value of the unit cell patterns 110 in the Y 
direction (doWnWard direction) makes it possible to restore 
the actual WindoW value, even if the coordinate WindoW does 
not exactly conform to the actual Window. 

For reference, FIG. 4 shoWs the order of assigning the X 
coordinate to each cell, and FIG. 8 shoWs the order to assign 
ing the Y coordinate to each cell. HoWever, the assigning 
order is not limited to that. For example, the order shoWn in 
FIG. 4 or 5 may be applied to both X and Y coordinates. 
Alternatively, the order shoWn in FIG. 4 is applied to the Y 
coordinate, and that shoWn in FIG. 8 to the X coordinate. 
Furthermore, although not shoWn in the draWings, the cells in 
the same WindoW may be positioned in a helical direction 
aWay from the center so that they correspond respective 
places of the binary data in the ascending order. 

Then, the unit cell patterns arranged in the same column, as 
shoWn in FIG. 7, are repeatedly arranged in the X direction 
(transverse direction) over a plurality of columns, as shoWn in 
FIG. 9. 

FIG. 10 shoWs an embodiment alternative to that shoWn in 
FIG. 7. As shoWn in FIG. 10, the WindoW value does not 
necessarily begin from 0, and any digit may be used in the 
initial position. Based on this fact, When the WindoW value is 
to be read by the pen relative to the starting point, an arbitrary 
value is subtracted from the currently read WindoW value. If 
the maximum value that can be displayed by any WindoW 
value is reached, the next WindoW value may be set to 0. 
As mentioned above, the absolute positioning patterns 

according to the present invention are constructed by assign 
ing X coordinate values to respective cells as shoWn in FIG. 5, 
assigningY coordinate values to respective cells as shoWn in 
FIG. 9, and combining the X coordinate values With the Y 
coordinate values in the same cell position. The resulting 
absolute positioning patterns are shoWn in FIG. 11. 

It is clear from the comparison betWeen the absolute posi 
tioning patterns shoWn in FIGS. 2 and 11 that the binary data 
value assigned to the corresponding cells slightly differ from 
each other. Such a difference results from the manner of 
assigning/ combining binary data corresponding to the second 
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cells in the unit cell patterns, as has been described with 
reference to FIGS. 4 and 8. Particularly, the absolute posi 
tioning pattern shown in FIG. 2 corresponds to an example of 
applying the order of assigning/combining binary data shown 
in FIG. 8 to both X and Y coordinates, and the absolute 
positioning pattern shown in FIG. 11 corresponds to an 
example of applying/combining the orders of assigning/com 
bining the binary data shown in FIGS. 4 and 8 to the X andY 
coordinates, respectively. However, in either case, the abso 
lute positioning patterns shown in FIGS. 2 and 11 have the 
same absolute coordinate value of corresponding unit cell 
patterns. 

The direction ?ag 103 shown in FIG. 2 will now be 
described in more detail. 

The second cells 102 constituting the direction ?ag 103 
must be arranged in such a manner that the direction ?ag itself 
has a directive feature. At least three second cells must be 
used to this end. If fewer second cells are used, at least two 
directive features exist no matter how the second cells are 
arranged. It is to be noted that, if the direction ?ag 103 is not 
used to sense rotation but just to correct errors, two or more 
cells are enough to constitute the direction ?ag. Furthermore, 
if the direction ?ag 103 is used just to differentiate adjacent 
unit cell patterns from one another, only a single second cell 
may constitute the direction ?ag. 

Those skilled in the art can understand that, if the direction 
?ag 103 is not used to correct errors but just to sense rotation, 
the second cells 102 constituting the direction ?ag 103 con 
tain no information or information coded and displayed in a 
manner different from that of the ?rst cells 101. 
When the direction ?ag 103 is used just to sense rotation, 

three second cells 102 containing no information are enough, 
and line segments preferably connect them in the shape of 
When three cells are arranged in a straight line with no 

central point as shown in FIG. 12, they have no directive 
feature and are useless. Such an arrangement must be 
excluded. 
Assuming that a direction ?ag in the shape of j is used, 

there are three types of distribution of the second cells that 
may be considered on the coordinate window to ?nd the angle 
of rotation (90°, 180°, 270°) of a piece of paper having an 
absolute positioning pattern printed thereon, as shown in (a), 
(b), and (c) of FIG. 13. Particularly, in FIG. 13, (a) shows a 
single group of cells on the coordinate window, (b) shows two 
separate groups of cells, and (c) shows three separate groups 
of cells. 

In any case of (a), (b), or (c) ofFIG. 13, the cell c acting as 
the central point is initially identi?ed, and it is con?rmed if 
the other cells spaced from the cell c are in the opposite 
position relative to the central point. As a result, the rotated 
direction ?ag is restored. 

It can be said that, if the restored direction ?ag has the 
shape of 1, it has been rotated by 90° clockwise. Likewise, the 
shape of [ corresponds to 180° rotation, and the shape of 1 
corresponds to 90° counterclockwise rotation. For example, 
the direction ?ag shown in (a) of FIG. 13 has undergone no 
rotation; the direction ?ag shown in (b) of FIG. 13, when 
restored, gives the shape of L, which corresponds to 90° 
clockwise rotation; and the direction ?ag shown in (c) of FIG. 
13, when restored, gives the shape of I, which corresponds to 
180° rotation. Such a relationship is used to determine the 
angle of rotation of the product (eg paper) and to rotate the 
matrix of cells on the coordinate window accordingly. 

The correction of errors of absolute positioning patterns 
according to the present invention will now be described. 

For error correction, the second cells of the direction ?ag 
for identifying the window display two-bit binary data that 
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8 
has been coded in a manner different from that of the ?rst 
cells. The two-bit values correspond to the error correcting 
code of the X and Y coordinates, respectively. The error 
correcting codes for the X andY coordinates are separately 
operated in a similar manner. Therefore, the error correcting 
code will be described with reference to only the X coordi 
nately for clarity. 
A single 4><4 window contains 13 bits of information 

regarding the X coordinate, but it must have at least 4 bits of 
redundancy for 2-bit error correction. The optimal algorithm 
for block codes, i.e. RS (Reed-Solomon) code, has the code 
type of (2k—l, 2-l-k). In other words, data of 2k—l—k bits is 
reconstructed into a codeword of 2k—l bits, so that errors of up 
to 2 bits can be corrected. In this case, k refers to the number 
of codes for error correction. If k:4, 12 out of l 6 cells are used 
for data, and 4 cells are used as error correcting codes. To this 
end, the number of second cells constituting the direction ?ag 
must be increased by one (i.e. a total of four). In this case, 11 
of the 12 cells are subjected to error correction, and the 
remaining one cell is subjected to error processing in the 
upper layer. 

Except for the upper one bit, the remaining bits are cor 
rected in the following manner: 

The number of second cells constituting the direction ?ag 
is changed to four. Respective second cells are coded based on 
representation different from that of the ?rst cells so that the 
second cells can contain 2-bit information. Even if four sec 
ond cells are used, the position of patterns is calculated in the 
same manner, except that the number of the ?rst cells in the 
window is reduced by one. Then, the RS coding, which is one 
of error correcting codes, is used to calculate (encode) an 
error correcting code regarding all or some of information in 
the data cells and to display the coding result on the direction 
?ag cells. If the window is not correctly read, the error cor 
recting code cannot function properly. However, it is also 
possible to correct errors by calculating the position accord 
ing to the original position calculating method and conduct 
ing RS decoding. This, however, may not provide correct 
restoration because an estimated codeword, not the original 
RS-encoded codeword, is subjected to RS decoding. 
A method for correcting the error of lower bits only will 

now be described. 
Considering that digits in higher places of binary data 

constituting a window undergo lesser changes than those in 
lower places, the number of second cells constituting a direc 
tion ?ag can be reduced if digits in lower places are solely 
subjected to error correction. This makes it possible to realiZe 
a larger number of different unit cell patterns (windows). 
From another point of view, the possibility that all of three 
cells may not be recogniZed simultaneously is lower than the 
possibility that all of four cells may not be recognized simul 
taneously. As a result, the error correction function is more 
likely to work properly. 

Those skilled in the art can easily understand that, although 
the RS coding has been adopted to correct errors of the abso 
lute positioning pattern in the above description, the coding 
type is not limited to that. 
The codes of binary data displayed on the ?rst and second 

cells will now be described. 
FIG. 14 shows the codes of binary data displayed on the 

?rst cells according to the present invention. Assuming virtual 
X andY axes intersecting with each other at the center of each 
cell, FIG. 14 (a) shows a ?rst line segment lying on the X axis 
with the intersection point at its center; FIG. 14 (b) shows a 
second line segment lying on the Y axis with the intersection 
point at its center; FIG. 14 (c) shows a third line segment lying 
on the ?rst and third quadrants with the intersection point at 
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its center; and (d) shows a fourth line segment lying on the 
second and fourth quadrants With the intersection point at its 
center. 

FIG. 15 shoWs a table enumerating X and Y coordinate 
values corresponding to the meaning value of respective line 
segments shoWn in FIG. 14. Particularly, the ?rst line segment 
shoWn in FIG. 14 (a) has a meaning value of 0, and the 
corresponding X andY coordinate value is (1,1); the second 
line segment shoWn in FIG. 14 (b) has a meaning value of 1, 
and the corresponding X andY coordinate value is (0,1); the 
third line segment shoWn in FIG. 14 (c) has a meaning value 
of 2, and the corresponding X andY coordinate value is (1,0); 
and the fourth line segment shoWn in FIG. 14 (d) has a 
meaning value of 3, and the corresponding X andY coordi 
nate is (0,0). Those skilled in the art can easily understand that 
the table shoWn in FIG. 15 is only an example, and the 
matching betWeen the meaning values and the X andY coor 
dinate values may be varied as desired. 

FIG. 16 shoWs the codes of binary data displayed on the 
second cells according to the present invention. Assuming 
virtual X andY axes intersecting With each other at the center 
of each cell, FIG. 16 (a) shoWs a ?rst line segment lying on the 
?rst and second quadrants in a direction parallel to the X axis; 
FIG. 16 (b) shoWs a second line segment lying on the third and 
fourth quadrants in a direction parallel to the X axis; FIG. 16 
(c) shoWs a third line segment lying on the second and third 
quadrants in a direction parallel to theY axis; and FIG. 16 (d) 
shoWs a fourth line segment lying on the ?rst and fourth 
quadrants in a direction parallel to theY axis. 

Referring to FIG. 15, the ?rst line segment shoWn in FIG. 
16 (a) has a meaning value of 0, and the corresponding X and 
Y coordinate value is (1,1); the second line segment shoWn in 
FIG. 16 (b) has a meaning value of 1, and the corresponding 
X and Y coordinate value is (0,1); the third line segment 
shoWn in FIG. 16 (c) has a meaning value of 2, and the 
corresponding X and Y coordinate value is (1,0); and the 
fourth line segment shoWn in FIG. 16 (d) has a meaning value 
of 3, and the corresponding X andY coordinate value is (0, 0). 

Alternatively, the codes of binary data displayed on the 
second cells according to the present invention may be dis 
played by line segments in the same manner as in the case of 
the ?rst to fourth line segments of the ?rst cells shoWn in FIG. 
14 (a)-(d), except that the length is varied to different them 
from the line segments of the ?rst cells. 

FIG. 17 shoWs another example of binary data codes dis 
played on the second cells according to the present invention. 
Assuming virtual X andY axes intersecting With each other at 
the center of each cell, FIG. 17 (a) shoWs a ?rst line segment 
extending from the intersection point to a point on the ?rst 
quadrant; FIG. 17 (b) shoWs a second line segment extending 
from the intersection point to a point on the second quadrant; 
FIG. 17 (c) shoWs a third line segment extending from the 
intersection point to a point on the third quadrant; and FIG. 17 
(d) shoWs a fourth line segment extending from the intersec 
tion point to a point on the fourth quadrant. These line seg 
ments correspond to X andY coordinate values of (0,0), (0,1), 
(1,0), and (1,1), respectively. 

FIG. 18 shoWs another example of binary data codes dis 
played on the second cells according to the present invention. 
Assuming virtual X andY axes intersecting With each other at 
the center of each cell, FIG. 18 (a) shoWs a ?rst line segment 
lying on the positive portions of the X and Y axes With the 
intersectionpoint at its center; FIG. 18 (b) shoWs a second line 
segment lying on the negative portion of the X axis and on the 
positive portion of theY axis With the intersection point at its 
center; FIG. 18 (c) shoWs a third line segment lying on the 
negative portions of the X and Y axes With the intersection 
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10 
point at its center; and FIG. 18 (d) shoWs a fourth line segment 
lying on the positive portion of the X axis and on the negative 
portion of the Y axis With the intersection point at its center. 
These line segments correspond to X andY coordinate values 
of (0,0), (0,1), (1,0), and (1,1), respectively. 

Those skilled in the art can understand that each of the 
various line segments described as means to coding binary 
data displayed on the ?rst or second cells according to the 
present invention can not only regarded as a portion of line 
having a predetermined length, but also as a plurality of points 
lying on the same line. In this regard, the maximum distance 
betWeen points constituting a line segment must be shorter 
than the distance betWeen any point in the corresponding cell 
and any point in an adjacent cell, in order to preventing such 
neighboring points from constituting a line segment. 

In addition, although it has been assumed in the above 
description that respective cells display coded binary data, the 
type of data is not limited to that, and the data may be three 
digit data, four-digit data, etc. 

INDUSTRIAL APPLICABILITY 

As can be seen from the foregoing, the present invention is 
advantageous in that absolute positioning patterns are easily 
realiZed by using simple symbols constituting data codes; the 
rotational condition of a product having such a pattern can be 
knoWn; the precision in determining the absolute position is 
improved; and, even if the actual WindoW and the coordinate 
WindoW does not match With each other, the coordinate Win 
doW is restored to match the actual WindoW and ?nd the 
coordinate value of the actual WindoW. In addition, the 
present invention requires a smaller amount of operation to 
calculate the coordinate value compared With the prior art, but 
can display a broader position. 

While this invention has been described in connection With 
What is presently considered to be the most practical and 
exemplary embodiment, it is to be understood that the inven 
tion is not limited to the disclosed embodiment and the draW 
ings, but, on the contrary, it is intended to cover various 
modi?cations and variations Within the spirit and scope of the 
appended claims. 
The invention claimed is 
1. A product having an absolute positioning pattern on a 

surface, the absolute positioning pattern comprising: 
?rst cells, each one of the ?rst cells displaying coded binary 

data or coded data that combines data regarding X coor 
dinate With data regarding Y coordinate; 

second cells, each one of the second cells displaying data 
coded in a manner different from the ?rst cells or having 
no data; and 

a unit cell pattern formed by a group of at least a predeter 
mined number of the ?rst and second cells, Wherein 

a combination of data corresponding to each one of the ?rst 
cells Within the unit cell pattern indicates an absolute 
coordinate of the corresponding unit cell pattern, and the 
unit cell pattern is differentiated from other adjacent unit 
cell patterns by the second cells Within the unit cell 
pattern; and 

Wherein the second cells exist in predetermined positions 
having no rotational symmetry Within the unit cell pat 
tern. 

2. The product as claimed in claim 1, Wherein the unit cell 
pattern comprises N><M cells, N and M being integers, NIM 
or N#M. 

3. The product as claimed in claim 1, Wherein a position of 
each ?rst cell Within the unit cell pattern indicates a digit place 
of data indicating a value of the absolute coordinate. 






