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(57) ABSTRACT

Computer graphic method is used to transform a irregular
hand drawing into a regular shape, such as a circuit, a rect-
angle, or a curve. First step of the computer graphic method is
inputting the hand drawing to a computer. Then, identify at
least one characteristic of the hand drawing, and creating a
regular shape based on the characteristic. Finally, replacing
the hand drawing with the regular shape.

the regular shape

inputting a hand drawing to a computer 110
identifying at least a Chara}cteristic 120
of the hand drawing
creating a regular shape base | _—130
on the characteristic
replacing the hand drawing with | _—140




Patent Application Publication  Aug. 20, 2009 Sheet 1 of 3 US 2009/0207174 A1

100

inputting a hand drawing to a computer _——110

|

identifying at least a Chara}cteristic 120
of the hand drawing
Y
creating a regular shape base | —130
on the characteristic
replacing the hand drawing with 140

the regular shape

Fig. 1



Patent Application Publication = Aug. 20, 2009 Sheet 2 of 3 US 2009/0207174 A1

X 4
T N
T1 T2 T3 T4 T
Fig. 2A
Y 4
]
T1 T2 T3 T4 T

Fig. 2B



Patent Application Publication  Aug. 20, 2009 Sheet 3 of 3 US 2009/0207174 A1

200
210 /
\ computer graphic module
) ) calculation
input device |- > unit data base —|
~— 230
& ) A
250 L Y
comparison unit BN
S~ 220
)
Y
processor unit BN
~— 240

Fig. 3



US 2009/0207174 Al

COMPUTER GRAPHIC METHOD AND
MODULAR THEREOF

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Applica-
tion Serial Number 97105368, filed Feb. 15, 2008, which is
herein incorporated by reference.

BACKGROUND

[0002] 1. Field of Invention

[0003] The present invention relates to image data process-
ing. More particularly, the present invention relates to com-
puter graphics.

[0004] 2. Description of Related Art

[0005] Today, computers may help us deal with almost all
kinds of image data, such as drawings, photos, and animation.
There is also plenty of software that can be used to make
computer graphics more convenient, for example AutoCAD,
Flash, Photoshop, and Illustrator etc.

[0006] However, no matter what computer graphic soft-
ware is used, when a user wants to draw some regular shape,
like a circle, arectangle, or a straight line, he has to choose the
corresponding graphic tool. For example, when the user
wants to draw a rectangle and a circle, he may select a circle
tool to create a circle and then select a rectangle tool to create
a rectangle. The user has to use many tools to draw many
different shapes in one picture. It’s not convenient at all.
[0007] Therefore, anew method and software for computer
graphics is needed, which may create many different shapes
without changing many tools.

SUMMARY

[0008] A method for computer graphics is provided. The
computer graphic method may convert a hand drawing drawn
by a user into a regular shape, like a circuit, an ellipse, a
rectangle, a polygon, a straight line, or a curve.

[0009] The computer graphic method has four steps. First,
inputting a hand drawing to a computer. Then, identifying the
characteristic of the hand drawing. Next a regular shape is
created based on the hand drawn image characteristics.
Finally, replacing the hand drawing with the regular shape.
[0010] Therefore, the user doesn’t need to select as many
tools, and only has to draw a hand drawing similar to a regular
shape. The hand drawing will then be converted into the
regular shape.

[0011] Another method for computer graphics for trans-
forming a hand drawing into a regular shape is provided. To
do this the following steps must be followed: draw a hand
drawing in a computer using an input device; identify at least
a characteristic of the hand drawing; compare the character-
istics with a plurality of regular characteristics; create a regu-
lar shape base on comparative results; replace the hand draw-
ing with the regular shape. By using the computer graphic
method of the embodiment of this invention, drawing many
different shapes can be drawn in a picture without needing to
select many different tools.

[0012] In addition, the invention also discloses a computer
graphics module, which may produce a regular shape accord-
ing to a user hand drawing. The computer graphics module
includes a calculation unit, a comparison unit, and a processor
unit. The calculation unit is capable of calculating at least a
characteristic of the hand drawing. The comparison unit elec-
trically connects the calculation unit to compare the charac-
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teristic with a plurality of regular characteristics to select an
approximation regular characteristic, which is the most
approximate to the characteristic among all of the regular
characteristics. The processor unit electrically connects the
comparison unit. The processor unit is for creating a regular
shape based on the approximation regular characteristic and
for replacing the hand drawing with the regular shape.
[0013] In the foregoing, the user just needs to draw a hand
drawing freely. The computer graphic module may verify the
hand drawing and transform it into some regular shape. It’s
easier and more convenient for the user to use when drafting
pictures on the computer.

[0014] Itisto be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Theinvention can be more fully understood by read-
ing the following detailed description of the embodiment,
with reference made to the accompanying drawings as fol-
lows:

[0016] FIG. 1 is a flowchart of a method for computer
graphics according to one embodiment of this invention;
[0017] FIG. 2A is a broken line graph representing the
relationship between the horizontal position and the time
each pixel of the hand drawing is made wherein the hand
drawing is similar to a rectangle;

[0018] FIG. 2B is a broken line graph representing the
relationship between the vertical position and the time of each
pixel of the hand drawing is made according to FIG. 2A; and
[0019] FIG. 3 is a block diagram of a computer graphic
module according to another embodiment of this invention.

DETAILED DESCRIPTION

[0020] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0021] Please refer to FIG. 1. FIG. 1 is a flowchart of a
method 100 for computer graphics according to one embodi-
ment of this invention. The first step 110 of the computer
graphic method 100 is to input a hand drawing into a com-
puter. In the next step 120 the computer identifies at least one
characteristic of the hand drawing. In step 130 the computer
generates a regular shape based on the characteristics deter-
mined in step 120. Finally, in step 140 the hand drawing is
replaced with the regular shape. Each step will be described in
detail as follows.

[0022] Instep 110, a user may input the hand drawing to the
computer using an input device to draw freely on the com-
puter. More specifically, the user may operate an input device,
like a computer mouse, an electronic whiteboard, or a touch
panel, to record a moving track of the input device and to
transmit a signal of the moving track to the computer. Take a
computer mouse as an example, the user may push a button,
like the left button on the mouse to send a start signal to the
computer and make the computer start recoding the moving
track of' the input device. The computer won’t stop recording
the moving track until the user releases the button. As soon as
the user releases the button, the computer may convert the
signal of the moving track into a plurality of pixels, which will
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be shown on the computer monitor. The computer then may
link the pixels to form the hand drawing.

[0023] In step 120, the computer will identify at least one
characteristic of the hand drawing. Those skilled in this art
know that each regular shape has some characteristics. Take a
rectangle for example, the rectangle has four right angles, two
pairs of parallel opposite sides, and the distance between two
adjoin ends equal to the differential of the coordinates
thereof. Furthermore, when drawing the rectangle, the stroke
order must be a horizontal line, a vertical line, a horizontal
line, and a vertical line, or reverse. It means that either the
horizontal coordinate or the vertical coordinate would be
changed at one time, and no oblique lines will occur. Other
regular shapes, like circles, ellipses, polygons, straight lines,
and curves also have their own characteristics.

[0024] In the embodiment of this invention, the character-
istic of the hand drawing is a position function representing a
relation about where and when the pixels of the hand drawing
are formed. More specifically, the position function repre-
sents the relationship between a position, like a coordinate
and time of each pixel, which may show the stroke order of the
hand drawing. Therefore, step 120 includes calculating the
relationship between the position and time of each pixel to
form the position function.

[0025] Please refer to FIG. 2A and FIG. 2B. FIG. 2A is a
broken line graph representing the relationship between the
horizontal position and the time each pixel of the hand draw-
ing is made, and FIG. 2B is a broken line graph of the vertical
position and the time each pixel of the hand drawing is made,
wherein the hand drawing is similar to a rectangle. As the
above, the stroke order of the rectangle must be a horizontal
and a vertical line in turn. Therefore, in both the first time
period T1 and the third time period T3, the horizontal coor-
dinates vary dramatically and the vertical coordinates stay
almost the same. It means that the user was drawing horizon-
tal lines during those time periods. On the other hand, the user
was drawing vertical lines during the second time periods T2
and the fourth time periods T4.

[0026] In addition, the curve of the hand drawing may be
discontinuous or irregular because the user’s hand may shake.
The computer graphic method further includes a step to opti-
mize the position function to eliminate the error. The way for
optimizing the position function may be a linear optimization.

[0027] Please refer back to FIG. 1. In step 130, the com-
puter creates the regular shape based on the characteristics. In
the embodiment, the characteristic of the hand drawing may
be compared to all regular characteristics stored in a database.
Every regular characteristic represents different regular
shapes. Then, an approximation of the regular characteristics,
which is most approximate to the characteristic of the hand
drawing, will be selected from the regular characteristics. As
the above, the characteristic of the hand drawing is the posi-
tion function. The regular characteristic is a regular shape
equation for generating the regular shape. After comparison,
the regular shape will be formed according to the compared
result, which should be the approximation regular shape
equation.

[0028] In another embodiment of this invention, the com-
puter graphic method may use the position function to create
the regular shape. More specifically, the computer graphic
method uses the optimized position function to produce a
plurality of regular points. And then, form the regular shape
by linking the regular points.
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[0029] In the final step 140, the hand drawing will be
replaced with the regular shape. In the embodiment of this
invention, the regular shape includes a circuit, an ellipse, a
rectangle, a polygon, a straight line, or a curve.

[0030] In the foregoing, the user just needs to draw a hand
drawing similar to a regular shape. The hand drawing may
then be transformed into the regular shape. It’s easier and
more convenient for the user to use when drafting pictures on
the computer.

[0031] Please refer to FIG. 3. FIG. 3 is a block diagram of
acomputer graphic module 200 according to another embodi-
ment of this invention. The computer graphic module 200 is
capable of producing a regular shape according to an irregular
geometric drawing drawn by a user.

[0032] When the user draws a hand drawing on a computer
with an input device 250, like a computer mouse. The input
device 250 transmits a plurality of pixels in sequence to the
computer. The computer may link every pixel sequentially to
form the hand drawing. The input device 250 may be a com-
puter mouse, an electronic whiteboard, or a touch panel.

[0033] A calculation unit 210 of the computer graphic mod-
ule 200 calculates at least one characteristic of the hand
drawing. In the embodiment of this invention, the calculation
unit 210 electrically connects the input device 250 to receive
the information at every pixel, like the position and the input
time of the pixel. The calculation unit 210 may calculate the
relation of the position and the input time of every pixel to
form a position function. The position function is the charac-
teristic of the hand drawing.

[0034] Next, a comparison unit 220 of the computer
graphic module 200 will compare the characteristic with a
plurality of regular characteristics. The comparison unit 220
electrically connects the calculation unit 210 and a database
230, which stores regular characteristics. The comparison
unit 220 may compare the characteristics of the hand drawing
with all the regular characteristics in the database 230 to find
out one approximate regular characteristic, which is most
approximate to the characteristic of the hand drawing among
all the regular characteristics. As the above, the characteristic
of the hand drawing is the position function. The regular
characteristic is a regular shape equation, which could be
used to form a regular shape.

[0035] A processor unit 240 of the computer graphic mod-
ule 200 electrically connects the comparison unit 220 and the
database 230. The processor unit 240 uses the approximation
regular characteristic to create the regular shape. After the
regular shape is created, the processor unit 240 will use the
regular shape to replace the hand drawing of the user. In the
foregoing, the computer graphic method 200 may spontane-
ously transform the irregular geometric drawing into the
regular shape that the user wants. It’s convenient for the user
to draw many different regular shapes in one picture without
selecting a panty of computer graphic tools.

[0036] Although the present invention has been described
in considerable detail with reference certain embodiments
thereof, other embodiments are possible. Therefore, their
spirit and scope of the appended claims should no be limited
to the description of the embodiments container herein.
[0037] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
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intended that the present invention cover modifications and
variations of'this invention provided they fall within the scope
of the following claims.

What is claimed is:

1. A method of computer graphics, comprising:

inputting a hand drawing to a computer;

identifying at least one characteristic of the hand drawing;

creating a regular shape based on the characteristic; and

replacing the hand drawing with the regular shape.

2. The computer graphic method of claim 1, wherein the
step of inputting the hand drawing comprises:

using an input device for transmitting the computer a signal

of'a moving track of the input device;

converting the signal of the moving track into a plurality of

pixels; and

linking the pixels for forming the hand drawing.

3. The computer graphic method of claim 2, wherein the
step of identifying the characteristic of the hand drawing
comprises:

forming a position function by calculating a relationship

between a position and time of each pixel, wherein the
position function is the characteristic of the hand draw-
ing.

4. The computer graphic method of claim 3, wherein the
step of creating the regular shape base on the characteristic
comprises:

comparing the position function with a plurality of regular

shape equations;

selecting an approximate regular shape equation from the

regular shape equations; and

using the approximation regular shape equation to form the

regular shape.

5. The computer graphic method of claim 3, wherein the
step of identifying the characteristic of the hand drawing
comprises optimizing the position function.

6. The computer graphic method of claim 5, wherein the
step of creating the regular shape base on the characteristic
comprises:

comparing the position function with a plurality of regular

shape equations;

selecting an approximation regular shape equation

approximating the position function from the regular
shape equations; and

using the approximation regular shape equation to form the

regular shape.

7. The computer graphic method of claim 5, wherein the
step of creating the regular shape base on the characteristic
comprises:

using the optimized position function to produce a plurality

of regular points; and

linking the regular points to form the regular shape.

8. The computer graphic method of claim 2, wherein the
input device is a computer mouse, an electronic whiteboard,
or a touch panel.

9. The computer graphic method of claim 8, wherein the
step of using the input device for transmitting the signal of the
moving track to the computer comprises:
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pushing a button on the input device to start recoding the
moving track; and

releasing the button to stop recording.

10. The computer graphic method of claim 1, wherein the
regular shape is a circuit, an ellipse, a rectangle, a polygon, a
straight line, or a curve.

11. A method of computer graphics, comprising:

drawing a hand drawing in a computer using an input
device;

identifying at least a characteristic of the hand drawing;

comparing the characteristic with a plurality of regular
characteristics;

creating a regular shape based on compared results; and

replacing the hand drawing with the regular shape.

12. The computer graphic method of claim 11, wherein the
step of drawing the hand drawing in the computer by using the
input device comprises:

transmitting the computer a signal of a moving track of the
input device;

converting the signal of the moving track into a plurality of
pixels; and

linking the pixels for forming the hand drawing.

13. The computer graphic method of claim 12, wherein the
characteristic of the hand drawing is a position function,
which represents a relation of a position and time of each
pixel.

14. The computer graphic method of claim 13, wherein the
step of identifying the characteristic of the hand drawing
comprises optimizing the position function.

15. The computer graphic method of claim 11, wherein the
regular shape is a circuit, an ellipse, a rectangle, a polygon, a
straight line, or a curve.

16. A computer graphics module, comprising:

a calculation unit, capable of calculating at least a charac-

teristic of a hand drawing;

a comparison unit, electrically connecting the calculation
unit, and capable of comparing the characteristic with a
plurality of regular characteristics for selecting an
approximate regular characteristic approximate the
characteristic from the regular characteristics; and

a processor unit, electrically connecting the comparison
unit, and capable of creating a regular shape base on the
approximate regular characteristic and replacing the
hand drawing with the regular shape.

17. The computer graphics module of claim 16, further
comprising an input device electrically connecting the pro-
cessor unit and capable of transmitting a plurality of pixels,
wherein the hand drawing is composed of the pixels.

18. The computer graphics module of claim 17, wherein
the characteristic of the hand drawing is a position function
representing a relation of a position and time of each pixel.

19. The computer graphics module of claim 17, wherein
the input device is a computer mouse, an electronic white-
board, or a touch panel.

20. The computer graphics module of claim 16, further
comprising a database electrically connecting the comparison
unit and capable of storing the regular characteristics.
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