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(57) ABSTRACT 

Disclosed is an image correction method of correcting an 
image including a number of horizontal image Scanlines each 
corresponding to a number of pieces of image data. The 
method includes the following steps: segmenting each of the 
horizontal image scan lines into a plurality of segments 
according to a plurality of nodes, each of the segments having 
an original segment length; looking up a table to generate at 
least one correction parameter according to a selection signal; 
generating again value according to a control signal; correct 
ing the original segment length to generate an adjusted seg 
ment length according to the gain value and the correction 
parameter; and altering positions of the plurality of nodes to 
correct the image according to the adjusted segment length. 
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Segment a horizontal image Scan line into a 
number of segments according to a number of 
nodes, each having an original Segment length 

(a) 

Look up a table to generate at least One 
correction parameter according to a (b) 

selection signal 

Generate a gain value according to a 
control signal (c) 

Multiply the correction parameter by the 
gain value to generate an offset 
corresponding to each segment 

Adding the Offset to the original segment 2 
: length to generate an adjusted Segment length (d2) 

Alter positions of the nodes to correct an C 
image according to the adjusted segment length e) 

Determine positions of pixels between two 
adjacent nodes by a Scaling procedure 

According to a ratio of the original Segment (g) 
length to the adjusted segment length 

Perform an interpolation operation to 
generate the image data between the (h) 

corrected nodes 

END 
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IMAGE CORRECTION METHOD 

0001. This application claims the benefit of Taiwan appli 
cation Serial No. 096121438, filed Jun. 13, 2007, the subject 
matter of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates in general to an image correc 
tion method, and more particularly to a digital geometric 
correction (DGC) method applied to a cathode ray tube (CRT) 
television system. 
0004 2. Description of the Related Art 
0005. In the modern age of the changing technology with 
each passing day, the requirement of the consumer on the 
multimedia image display quality is getting higher and 
higher. Various image correction methods for enhancing the 
multimedia image display quality have been proposed. For 
example, a deflection control chip in a CRT television system 
performs a simple outer frame correction, such as an image 
size, position or key shape correction, on a displayed image in 
the CRT television system in an analog manner. However, to 
provide an image correction method which is capable of 
providing more advanced image correction ability is getting 
more and more important in the industry. 

SUMMARY OF THE INVENTION 

0006. The invention is directed to an image correction 
method, which can effectively improve the drawbacks that a 
conventional CRT television system can only perform an 
analog and simple image correction through a deflection con 
trol chip and thus cannot effectively provide more advanced 
image corrections. Thus, it is possible to advantageously 
obtain Substantially more advanced image correction ability. 
0007 According to a first aspect of the present invention, 
an image correction method for a CRT television system is 
provided. The method includes the following steps: respond 
ing to an operation event to obtain a plurality of gain values; 
determining n offsets, which respectively correspond to n 
segments between any two adjacent nodes of (n+1) nodes, 
according to the gain values and a plurality of correction 
functions corresponding to the gain values, each of the n 
segments having an original segment length, wherein n is a 
natural number, correcting the original segment lengths of the 
in segments to generate in adjusted segment lengths according 
to the n offsets; determining corrected positions of the (n+1) 
nodes according to then adjusted segment lengths and a data 
enable signal; and determining pixel positions and corre 
sponding image data between the two adjacent nodes of the 
(n+1) nodes according to ratios of the n adjusted segment 
lengths to the corresponding in original segment lengths. 
0008 According to a second aspect of the present inven 

tion, a method of correcting an image is provided. The image 
comprises a plurality of horizontal image scan lines each 
corresponding to a plurality of pieces of image data. The 
method includes the following steps: segmenting each of the 
horizontal image scan lines into a plurality of segments 
according to a plurality of nodes, each of the segments having 
an original segment length; looking up a table to generate at 
least one correction parameteraccording to a selection signal; 
generating again value according to a control signal; correct 
ing the original segment length to generate an adjusted seg 
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ment length according to the gain value and the correction 
parameter; and altering positions of the plurality of nodes to 
correct the image according to the adjusted segment length. 
0009. The invention will become apparent from the fol 
lowing detailed description of the preferred but non-limiting 
embodiments. The following description is made with refer 
ence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a block diagram showing a CRT television 
system applying an image correction method of the invention. 
0011 FIG. 2 is a schematic illustration showing an origi 
nal image F1. 
0012 FIG. 3 is a flow chart showing an image correction 
method according to a first embodiment of the invention. 
0013 FIG. 4 shows a curve w. 
0014 FIG. 5 is a schematic illustration showing a cor 
rected image F2 obtained using the image correction method 
according to the first embodiment of the invention. 
0015 FIG. 6 is a schematic illustration showing a cor 
rected image F2'. 
0016 FIGS. 7A and 7B show curves k, c, s, t and b. 
0017 FIG. 8 is a schematic illustration showing a cor 
rected image F3. 
0018 FIG. 9 is a schematic illustration showing a cor 
rected image F4. 
0019 FIG. 10 is a schematic illustration showing a cor 
rected image F5. 
0020 FIG. 11 is a schematic illustration showing a cor 
rected image F6. 
0021 FIG. 12 is a schematic illustration showing a cor 
rected image F7. 
0022 FIG. 13 is a schematic illustration showing a cor 
rected image F8. 
0023 FIG. 14 is a schematic illustration showing a cor 
rected image F9, which is obtained using an image correction 
method according to a second embodiment of the invention. 
0024 FIG. 15 shows a curve M corresponding to a correc 
tion parameter M. 
0025 FIG. 16 is a schematic illustration showing a cor 
rected image F10. 
0026 FIG. 17 is a schematic illustration showing a cor 
rected image F11. 
0027 FIG. 18 is a schematic illustration showing a cor 
rected image F12, which is obtained using an image correc 
tion method according to a third embodiment of the invention. 
0028 FIG. 19 shows a curve c. 
0029 FIG. 20 is a schematic illustration showing a cor 
rected image F13. 
0030 FIG. 21 is a schematic illustration showing a cor 
rected image F14. 
0031 FIG. 22 is a schematic illustration showing a cor 
rected image F15. 
0032 FIG. 23 is a schematic illustration showing a cor 
rected image F16. 
0033 FIG.24 is a schematic illustration showing an image 
correction method according to a fourth embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0034 FIG. 1 is a block diagram showing a CRT television 
system utilizing an image correction method of the invention. 
Referring to FIG. 1, a CRT television system 10 includes a 
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scaler 12, a correction operation unit 14, a deflection control 
ler 16 and a fluorescent screen 18. The scaler 12 provides 
original image data SD, a data enable signal DE and a vertical 
sync signal Vsyn. The correction operation unit 14 receives 
the original image data SD and performs a digital geometric 
correction on SD to provide corrected image data SD'accord 
ing to the image correction method of this embodiment, and 
provides horizontal and Vertical sync signals Hsyn and Vsyn. 
Thereafter, the deflection controller 16 projects a correspond 
ing corrected image onto the fluorescent screen 18 according 
to the corrected image data SD'and the horizontal and vertical 
sync signals Hsyn and Vsyn. In the following, several actual 
correcting examples will be given to illustrate the image 
correction method of this embodiment. 

0035 FIG. 2 is a schematic illustration showing an origi 
nal image F1. FIG. 3 is a flow chart showing an image cor 
rection method according to a first embodiment of the inven 
tion. As shown in FIGS. 2 and 3, the original image F1, such 
as the image data corresponding to 640*480 pixels, is com 
posed of 480 horizontal image scan lines L(1), L(2), L(3), .. 
., L(480), each of which corresponds to a number of pieces of 
original image data SD. In this embodiment, only the 1, 
120", 240', 360" and 480” horizontal image scan lines are 
depicted. 

First Embodiment 

0036. In this first embodiment, an outerframe correction is 
performed on the original image F1 to alter the size, shape or 
position of the outer frame of the original image F1. Next, the 
image correction method of this embodiment will be 
described with reference to the example of performing a 
W-shape outer frame correction on the original image F1. The 
method includes the following steps. 
0037 First, as shown in step (a), each of the horizontal 
image Scanlines L(1) to L(480) is segmented into n segments 
by (n+1) nodes, wherein n is a natural number. For example, 
this embodiment will be described by taking n=6 as an 
example. Thus, the 1 horizontal image scan line L(1) is 
segmented into six segments, including S(1,1), S(1,2). . . . . 
S(1,6) segments, by seven nodes, including n(1.1), n(1.2). . . 
.., n(1.7) nodes, as shown in FIG. 2. Similarly, each of the 
other horizontal image scan lines is segmented into six seg 
ments by seven nodes. For example, the 480” horizontal 
image scan line L(480) is segmented into S(480.1), S(480.2). 
... , S(480.6) segments by n(480.1), n(480.2). ..., n(480.7) 
nodes. Each of original segment lengths outer D S(1,1) to 
outer D S(480.6) of the segments S(1,1) to S(480.6) is about 
1/n lengths of the horizontal image Scanline. For example, the 
original segment length of this embodiment is about a length 
corresponding to (640/6=106) pixels. The nodes n(1,1), n(1, 
2), n(1,3), n(1.4), n(1.5), n(1,6) and n(1.7) are respectively 
located at positions (1,1), (1,107), (1,214), (1,320), (1427), 
(1,534) and (1,640). The arrangements of other nodes n(2.1) 
to n(480.7) and segments S(2,1) to S(480.6) may be derived in 
a similar manner. However, if the original image data includes 
720*480 pixels, the segment length will be (720/6—120) pix 
els, and the nodes n(1.1), n(1,2), n(1,3), n(1,4), n(1.5), n(1.6) 
and n(1.7) are respectively located at positions (1,1), (1,121), 
(1,241), (1,361), (1481), (1,601) and (1,721). Therefore, 
each segment will have exactly the same length of 120 pixels. 
In the following, only the 640*480 image size is taken as an 
example for illustrating the invention. 

Dec. 18, 2008 

0038 Next, as shown in step (b), at least one correction 
parameter is generated from a look-up-table according to a 
selection signal (not shown) provided by the user. In practice, 
the look-up-table stores a plurality of correction functions, 
and different correction functions can be obtained according 
to different selection signals. As shown in FIG.4, the curve W 
may be one of the correction functions, and the correction 
parameter of each horizontal image scan line L(1) to L(480) 
may be obtained according to this curve. The W-shape outer 
frame correction will be performed on the original image F1 
according to the curve W. In this embodiment, the horizontal 
axis coordinates 1 to 480 in FIG. 4 correspond to the horizon 
tal image scan lines L(1) to L(480) of the original image F1 so 
as to perform the mapping through the curve W to obtain the 
outer frame correction parameters outer W(1), outer W(2), . 
... outer W(480) of the horizontal image scan lines L(1) to 
L(480). In this embodiment, the curve W is a quartic function. 
0039. Then, as shown in step (c), again value gn outer W 
corresponding to the current correction function is generated 
according to the control signal (not shown). Because the 
correction procedures for each horizontal image scan lines 
are the same, illustrations will be made by taking the i' 
horizontal image scan line L(i) as an example, wherein i 
satisfies the condition: 1 sis480. Next, as shown in step (d), 
the offset of each segment in L(i) is calculated according to 
the gain value gn outer W and the outer frame correction 
parameter outer W(i). When the outer frame is being 
adjusted, the offsets of the segments are the same. That is, 

outer offset S(i.1)=outer offset S(i.2)= ... =Outer 
offset S(i.6)=outer W(i)xgn outer ty 

Then, the original segment length is corrected according to 
the obtained offset value, that is: 

outer D S(i,k)=Outer D S(i,k)+Outer offset S(i, 
k) k=1,2,3,..., 6. 

wherein outer D S(i.k) is the original segment length of the 
k" segment of the i' horizontal image scan line L(i), and 
outer D' S(i.k) is the adjusted segment length of the k" 
segment of the i' horizontal image scan line L(i). 
0040. In this embodiment, the gain value gn outer W is a 
deformation parameter provided by the user; for example, 
when the gain value gn outer W is greater than Zero, the size 
of each offset outer offset S(i.k) is directly proportional to 
the value of the correction parameter outer W(i); When the 
gain value gn outer W is Smaller than Zero, the size of the 
offset outer offset S(i.k) is inversely proportional to the value 
of the correction parameter outer W(i). In this embodiment, 
illustrations will be made by taking the condition that the gain 
value gn outer W is a real number greater than Zero. 
0041. Thereafter, as shown in step (e), the positions of the 
nodes n(i.1) to n(i.7) are altered, according to the adjusted 
segment length outer D' S(i.k), to generate corrected nodes 
n'(i.1) to n' (i.7) and therefore to correct the original image F1 
to obtain the corrected image F2, as shown in FIG. 5. The 
enable signal DE in FIG. 1 indicates the width of the output 
ted enable signal. More specifically, the width L. DE of the 
total displayable region including the original image F1 and 
the unused display areas (i.e., hatched areas), which are dis 
posed at two sides of the original image F1 can be determined 
according to the enable signal DE. That is, 
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wherein La and Lb respectively represent the widths of the 
unused display area at the left side and the right side of the 
original image F1. When the positions of the corrected nodes 
n' (i.1) to n' (i.7) are being determined, the middle position of 
the displayable range of the screen can be determined first 
according to one half of the width value L DE of the display 
able range, and then the positions of the corrected node n'(i.1) 
and the corrected nodes n'(i.2) to n' (i.7) can be determined 
accordingly. The equations to determine the positions of the 
corrected nodes n' (i.1) to n' (i.7) are listed in the following. 

L DE / 
n' (i. 1) === -Xouter D S(i. k) 

k=1 

k 

n' (i, k + 1) = n (i, 1) + X. outer D S(i, j)1sk < 6 
i=l 

0042. After step (e), the method may further include step 
(g) of determining the positions, outer P(i.k.X), of the pixels 
between two adjacent nodes on the same horizontal image 
scan line by a scaling procedure according to a ratio of the 
original segment length outer D S(i.k) to the corresponding 
adjusted segment length outer D' S(i.k). 

outer D S(i, k) 
X t i., k, x) = n (i, k) + . . . . outer Pi, k, x) = n (i, k) + outer D. S(i, k) XX, 

where outer P(i.k.x) represents the position of thex" pixel of 
the k" segment of the i' horizontal image scan line. 
0043. After step (g), the method further includes step (h) 
of generating the image data between any two adjacent cor 
rected nodes n' (i.1) to n' (i.7) on the same horizontal image 
Scanlines by interpolation. The interpolation method may be 
a linear interpolation or a polynomial interpolation method. 
0044. In this embodiment, illustrations are made by taking 
the image data of 640*480 pixels as the original image F1: 
however, the size of the original image F1 is not restricted to 
640*480 pixels. In this embodiment, the look-up-table 
records the curve W. which maps the horizontal image scan 
lines L(1) to L(480) to the corresponding correction param 
eters outer W(1) to outer W(480) of the original image F1, 
however, the range of the coordinate value of the horizontal 
axis of the curve W is not restricted to what are equal to the 
range of the value of the horizontal image scan line of the 
original image F1. Instead, it is possible to find out the cor 
rection parameters outer W(1) to outer W(480) of the cor 
responding horizontal image scan lines through the simple 
mathematical operation, such as the interpolation operation. 
0045. In this embodiment, illustrations are made as an 
example by taking the operation, which is performed when 
the gain value gn outer W is a real number greater than Zero; 
however, the gain value gn outer W may also be a real num 
ber smaller than Zero. When the gain value gn outer W of 
this embodiment is Smaller than Zero, the schematic illustra 
tion of the corrected image F2' is shown in FIG. 6. 
0046. In this embodiment, illustrations are made as an 
example by taking the operation, which is performed when 
each of the horizontal image scan lines L(1) to L(480) is 
segmented into 6 segments by 7 nodes; however, the image 
correction method of this embodiment is not restricted to the 
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condition that each of the horizontal image Scanlines L(1) to 
L(480) is segmented into 6 segments. Instead, eachhorizontal 
image Scanline may be segmented into (A+1) segments by A 
nodes, wherein A is an odd number. 
0047. In this embodiment, illustrations are made as an 
example by performing the W-shape outer frame correction 
on the original image F1 according to the corresponding 
curve W in the look-up-table. However, the image correction 
method of this embodiment is not restricted to the W-shape 
outer frame correction performed on the original image F1. 
Instead, any other type of outer frame correction may be 
performed. For example, the image correction method of this 
embodiment may further respond to different selection sig 
nals to obtain other types of curves from the look-up-table. 
FIGS. 7A and 7B show curves k, c, s, t and b respectively 
corresponding to the Key-shape, C-shape, S-shape, T-shape 
and B-shape outer frame corrections. The corrected images 
F3 to F7 respectively generated according to the correspond 
ing correction functions of the outer frame corrections are 
shown in FIGS. 8 to 12. 
0048. The correction method of this embodiment can not 
only perform the above-mentioned various outer frame cor 
rections on the original image F1 but also perform the size 
adjustment and the horizontal position adjustment on the 
original image F1, as shown in FIG. 13. When the size adjust 
ment is to be performed on the original image F1, the size 
curve shown in FIG. 7A is substantially equal to a straight line 
for mapping the segments of each of the horizontal image 
scan lines L(1) to L(480) of the original image F1 to the same 
offset to adjust the size of the original image F1. In this 
embodiment, the offset is greater than Zero so that the original 
image F1 is scaled up to obtain a corrected image F8. 
0049. When the horizontal position adjustment is to be 
performed on the corrected image F8, the k" new noden"(i.k) 
of the i' horizontal image scan line is obtained according to 
equation 

Please note that if no outer frame adjustment is performed on 
the original image before the horizontal position adjustment 
is performed on the original image, the corrected nodes n' (i.k) 
are respectively equal to the nodes n(i.k). 
0050. In this embodiment, illustrations are made as an 
example by taking the correction, which is performed on the 
original image F1 according to the corresponding curve by 
responding to the selection signal; however, the correction 
method of this embodiment may further respond to two or 
more selection signals to find out the corresponding correc 
tion parameters according to the corresponding curves, 
respectively. For example, the correction parameters size(1) 
to size(480), outer K(1) to outer K (480), outer C(1) to out 
er C(480), outer S(1) to outer S(480), outer W(1) to outer 
W(480), outer T(1) to outer T(480) and outer B(1) to out 
er B(480) may be found according to the curves size, k, c, s, 
w, t and b. Then, the offset outer offset S(i.k) of each seg 
ment of thei" horizontal image scan line is calculated accord 
ing to the following equation: 

outer offset S(i, k) = 

gn sizeX size(i) + gn Outer KX outer K(i) + gn Outer CX outer C(i) + 

gn Outer SX Outer S(i) + gn Outer WX outer W(i)+ 

gn Outer TX outer Ti) + gn Outer BX Outer B(i) 
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Equivalent outer frame correction offsets are found by super 
imposing correction parameter in order to perform the outer 
frame corrections on the original image F1, which include the 
size, K. C. S. W. Tand B shape corrections, wherein gn size, 
gn Outer K, gin outer C. gn Outer S. gn Outer W. gn ou 
ter T and gn outer B respectively correspond to the gain 
values of the above-mentioned correction parameters. 
0051. The image correction method of this embodiment 
performs digital geometric correction on the image by setting 
a number of nodes on the horizontal image scan lines of the 
digital image data, adjusting the position of each node and 
finding out all image data between two adjacent adjusted 
nodes. Thus, the image correction method of this embodi 
ment can effectively improve the drawbacks that the conven 
tional CRT television system can only perform analog and 
simple image corrections through the deflection chip and thus 
cannot effectively provide the more advanced image correc 
tions. Thus, the invention Substantially has the advantages of 
providing abilities of digital and more advanced image cor 
rections. 

Second Embodiment 

0052. The second embodiment is to perform a first kind of 
inner frame correction on the original image F1 to alter the 
inner frame shape of the original image F1. FIG. 14 is a 
schematic illustration showing a corrected image F9, which is 
obtained using an image correction method according to a 
second embodiment of the invention. The difference between 
the image correction methods of the second embodiment and 
the first embodiment will be described in the following. In the 
first embodiment, each horizontal image scan line L(i) 
respectively has its own correction parameterouter W(i), and 
each segment of the same horizontal image scan line can be 
adjusted according to the correction parameter corresponding 
to the horizontal image scan line. In the second embodiment, 
however, the segments at the same position of each horizontal 
image scan line L(i) correspond to the same correction 
parameter, so each segment of a specific horizontal image 
scan line L(i) corresponds to respective correction param 
eters. Thus, the correction parameters corresponding to dif 
ferent segments are looked up according to different correc 
tion functions in the step (b) of the image correction method 
of this embodiment. For example, as shown in FIG. 15, the 
correction function M of FIG. 15 maps different segments of 
the original image F1 to different correction parameters inner 
M(1) to inner M(6). 
0053 Consequently, the image correction method of this 
embodiment may also obtain the data, Such as the offset 
inner1 offset S(i.k), the adjusted segment length inner1 D' 
S(i.k), the corrected node n'(i.k) and the pixel position inner 
P(i.k.X) between the corrected nodes according to the equa 
tions similar to those of the first embodiment. The data will be 
respectively calculated according to the following equations: 

innerl offest S(i, k) = inner Mk) Xgn inner M 

k = 1.2.3, ... , 6. 

inner1. D S(i, k) = inner1. D S (i, k) + inner 1 offset S(i, k) 

k = 1.2.3, ... , 6. 

k 

n' (i, k + 1) = n(i. 1) + Xinnerl D. S(i. i) 1 sks 6, and 
i=l 
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-continued 
inner1. D S (i, k) 1 Pi, k, x) = n (i, k) + T inner1 Pi, k, x) = n (i, k) + inner1. D S(i, k) X W. 

wherein n(i.1)-n'(i.1). Thus, all the image data between the 
corrected nodes may be generated by way of Scaling and 
interpolation to obtain the corrected image F9, wherein 
gn inner M is the corresponding gain value. Therefore, the 
M-shape inner correction may be performed on the original 
image F1. 
0054 Please note that the sum of segment offsets on the 
same horizontal image Scanline should be equal to Zero in this 
embodiment, that is, 

6 

Xinnerl offset S(i. k) = 0. 
k=1 

This represents that the result of the outer frame correction 
will not be influenced when the inner frame correction is 
performed. That is, after the shape of the outer frame is fixed, 
performing the inner frame correction cannot alter the shape 
of the outer frame. 

0055. In this embodiment, illustrations are made as an 
example by taking the operation of performing the M-shape 
inner frame correction on the original image F1; however, the 
image correction method of this embodiment is not particu 
larly restricted to the M-shape inner frame correction per 
formed on the original image F1. Instead, the corrected 
images F10 and F11 respectively corresponding to the 
S-shape inner frame correction and the L-shape inner frame 
correction are shown in FIGS. 16 and 17. 

0056. In this embodiment, illustrations are made as an 
example by taking the operation of performing the M-shape 
inner correction on the original image F1; however, the image 
correction method of this embodiment may further perform 
any two or all of the M-shape, S-shape and L-shape inner 
corrections on the original image F1 simultaneously. For 
example, the following equation is directed to the offset 
obtained by performing the M-shape, S-shape, L-shape inner 
corrections on the original image F1 simultaneously: 

innerl offset S(i, k) = gn inner MXinner Mk) + 

gn inner S Xinner S(k) + gn inner LXinner Lk). 

Similarly, it has to satisfy: 

6 

Xinnerl offset S(i. k) = 0, 
k=1 

wherein inner S(k) is the correction parameter correspond 
ing to the k" segment of the S-shape inner correction, inner 
L(k) is the correction parameter corresponding to the k" 
segment of the L-shape inner correction, and gn inner S and 
gn inner L are respective gain values corresponding to the 
above-mentioned correction parameters. 
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Third Embodiment 

0057 The third embodiment is to perform a second kind of 
inner correction on the original image F1 to alter the inner 
shape of the original image F1. FIG. 18 is a schematic illus 
tration showing a corrected image F12, which is obtained 
using an image correction method according to a third 
embodiment of the invention. As shown in FIG. 18, the varia 
tion of the original image F1 in the horizontal direction fol 
lows a correction function, and the variation of the original 
image F1 in the vertical direction follows another correction 
function in this embodiment. In detail, in the horizontal direc 
tion, each segment on the same horizontal image scan line has 
its own correction parameter according to a first correction 
function, as shown in the second embodiment; and in the 
Vertical direction, eachhorizontal image Scanline has respec 
tive correction parameter according to a second correction 
function, as shown in the first embodiment. For example, each 
horizontal image scan line can find the respective correction 
parameter inner W(i) according to the W curve of FIG. 4. On 
the other hand, each segment of the same horizontal image 
scan line can find the correction parameter Horizontal C(k) 
according to the c curve of FIG. 19. The segment width of 
each segment of each horizontal image scan line L(i) may be 
adjusted to find the newly corrected nodes according to the 
two correction parameters. In the practical operation, the 
look-up-tables of this embodiment include two directions of 
look-up-tables. That is, the look-up-table corresponding to 
480 scanlines of the frame in the vertical direction has the size 
of 480x1, and the look-up-table corresponding to 6 segments 
of the frame in the horizontal direction has the size of 1 x6. 

0058. Thus, the offset of the k" segment of thei" horizon 
tal image scan line may be represented as: 

inner2 offset S(i,k)=inner W(i)xgn inner WxHori 
Zontal C(k)xgn Horizontal C 

whereingn inner W and gn Horizontal Care respective the 
gain values corresponding to the correction parameters 
inner W(i) and Horizontal C(k). Thereafter, the corrected 
nodes may be found according to the method similar to that of 
each of the first and second embodiments, and the image data 
between all corrected nodes may be generated to obtain the 
corrected image F12 by way of Scaling and interpolation. 
0059 Similarly, the sum of the offsets of the segments on 
the same horizontal image Scanline should be equal to Zero in 
this embodiment, that is, 

6 

X. inner2 offset S(i, k) = 0. 
k=1 

Thus, the result of the outer frame correction will not be 
influenced when the second kind of inner frame correction is 
performed. That is, after the shape of the outer frame is fixed, 
performing the second kind of inner frame correction will not 
alter the shape of the outer frame. 
0060. In addition to the image correction performed 
according to the vertical w curve in conjunction with the 
horizontal c curve in FIG. 18, the correction curve in the 
vertical direction further includes thes, c, torb curve, and the 
respective inner correction is performed in conjunction with 
the c curve in the horizontal direction to generate the cor 
rected images F13 to F16, as shown in FIGS. 20 to 23. 
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0061. In this embodiment, illustrations are made as an 
example by taking the inner frame correction, which is per 
formed on the original image F1 in the vertical direction 
according to the respective W. S. c. t or b curve; however, the 
image correction method of this embodiment may further 
perform the inner frame correction in the vertical direction 
simultaneously according to many curves in conjunction with 
the c curve on the horizontal direction. For example, if the 
inner frame correction is performed according to the s, c and 
t curves in the vertical direction, the offset of the k" segment 
of the i' horizontal image scan line may be represented as: 

inner2 offset S(i, k) = (inner S(i) Xgn inner S + inner C(i) Xgn inner C+ 

inner Ti)xgn inner T)x Horizontal Ck)xgn Horizontal C 

wherein inner S(i), inner C(i) and inner T(i) respectively 
correspond to the correction parameters of the correction 
functions S. c and t, and gn inner S. gn inner Cand gn in 
ner T respectively correspond to the gain values of the cor 
rection parameters inner S(i), inner C(i) and inner T(i). 
Similarly, the following condition must be satisfied: 

6 

X. inner2 offset S(i, k) = 0 
k=1 

Fourth Embodiment 

0062. The fourth embodiment is to perform a local correc 
tion on the original image F1. FIG. 24 is a schematic illustra 
tion showing an image correction method according to a 
fourth embodiment of the invention. The difference between 
the image correction methods of the fourth and first embodi 
ments will be described in the following. The image correc 
tion method of the fourth embodiment is to addy horizontal 
local adjustment lines and Z vertical local adjustment lines to 
the original image F1, to segment the original image F1 into 
multiple image Zones by the horizontal and vertical local 
adjustment lines and to perform the local corrections on the 
image Zones. The Z vertical local adjustment lines intersect 
with each of the horizontal image scan lines L(1) to L(480) to 
form Z nodes. For example, if Z=7, then vertical local adjust 
ment lines V1 to V7 intersect with the first horizontal image 
scan line L(1) to form seven reference nodes ind(11), nd(1,2), 
. . . . nd(1.7), and the first horizontal image scan line L(1) is 
segmented by the reference nodes ind(1,1) to nd (1.7) into six 
reference segments S(1,1), S(1,2), . . . , S(1,6), as shown in 
FIG. 24. The configurations of the other reference nodes 
ind(2.1) to nd (480.7) and the reference segments S(2,1) to 
S(480.7) may be obtained in a manner similar to that men 
tioned hereinabove. When y is equal to 9, the vertical posi 
tions of the horizontal local adjustment lines H1 to H9 may be 
adjusted. In this embodiment, the horizontal local adjustment 
lines H1 to H9 respectively overlap with the horizontal image 
scan lines L(1), L(10), L(20), L(120), L(160), L(260), 
L(320), L(420) and L(480), for example. 
0063. The image correction method of this embodiment 
includes, for example, a two-point local correction method 
and a three-point local correction method, which will be 
respectively described in the following. 
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Two-Point Local Correction Method 

0064. This method is to map the correction function to two 
adjacent reference nodes on one vertical local adjustment line 
So as to correct the Zone pertaining thereto. For example, the 
method of performing the two-point local correction on the 
Zone A enclosed by the horizontal local adjustment lines H5 
and H6 and the vertical local adjustment lines V5 and V7 
includes the following steps. First, the correction function is 
selected from a plurality of correction functions stored in the 
look-up-table according to the selection signal provided by 
the user. For example, the selected correction function corre 
sponds to the curve c of C-shape correction. Next, the hori 
Zontal axis coordinates 1 to 250 of FIG. 7A correspond to the 
reference segments S(160.5) to S'(260.5) in the Zone Aso as 
to perform the mapping through the curve c to obtain the local 
correction parameters local2P C(160), local2P C(161),..., 
local2P C(260) corresponding to the reference segments 
S'(160.5) to S'(260.5) and to calculate the corresponding off 
sets local2P offset S'(1605) to local2P offset S(260.5) 
according to the local correction parameters local2P C(160) 
to local2P C(260) and the gain value gn local2P C. Because 
the correction methods of each reference segment S'(160.5) to 
S(260.5) are the same, illustrations will be made by taking 
the reference segments S(w.5) and S(w.6) on the w” hori 
Zontal image Scanline as an example, wherein 160sws260. 
0065. Next, the image correction method of this embodi 
ment can obtain the data, such as the adjusted segment length 
local2P D S (w.5), the position of the corrected reference 
node nd'(w.6) and the positions local2P P(w.5.x) of the pixels 
between the corrected reference node nd'(w,6) and the refer 
ence node nd(w.5), according to the equations similar to those 
of the first embodiment. The respective calculation method is 
listed in the following. 

local2P offset S (w, 5) = local2P C(w)xgn local2P C, 

local2P D S (w, 5) = local2P D S (w, 5) + local2P offset S (w, 5), 

ind (w, 6) = n.d (w, 5) + local2P D S (w, 5), and 

local2P D S (w, 5) local2P Pw, 5.x) = ind (w, 5) + - - - - - - ocal2P Pw, 5, v)=ndow, 5) + salar is six X. 

In addition, the image data between the reference node nd(w, 
5) and the corrected reference node nd'(w,6) are generated by 
way of Scaling and interpolation, wherein gn local2P C is 
the corresponding gain value. 
0.066 Please note that the sum of the offsets local2P 
offset S(w.5) and local2P offset S'(w.6) on two reference 
segments of the same horizontal image Scanline in the Zone A 
should be equal to zero. That is, 

local2P offset S"(w,5)+local2P offset S'(w,6)=0. 

This represents that the image display result in the Zone other 
than the Zone A will not be influenced when the local correc 
tion of the Zone A is being performed. Consequently, it is also 
possible to obtain the data, such as the offset local2P offset 
S(w.6), the adjusted segment length local2P D' S(w.6) and 
the position local2P P(w.6.x) of the pixel between the cor 
rected reference node nd'(w.6) and the reference node nd(w, 
7), according to the offset local2P offset S'(w.5). The 
respective calculation method is as follows: 

local2P offset S (w, 6) = -local2P offset S (w, 5), 
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-continued 
local2P D S (w, 6) = local2P D S (w, 6) + local2P offset S (w, 6), and 

local2P D S (w, 6) 
local2P P(w, 6, x) = ind (w, 6) + local2P D So, 6) XX. 

Thus, the C-shape two-point local correction can be per 
formed on the Zone A. 

Three-Point Local Correction Method 

0067. This method is to map the correction function to 
three Successive reference nodes on one vertical local adjust 
ment line so as to correct the Zone pertaining thereto. For 
example, the three-point local correction is performed on the 
Zone B enclosed by the horizontal local adjustment lines H3 
and H5 and the vertical local adjustment lines V3 and V5. 
0068. The difference between the three-point local correc 
tion method of this embodiment and the two-point local cor 
rection method will be described in the following. The three 
point local correction method is to correspond the front half 
and the rear half of the coordinate values of the horizontal axis 
of the selected correction function to the reference segments 
S(20.3) to S'(120.3) and the reference segments S(120.3) to 
S'(160.3) in the Zone B, respectively. For example, when the 
selected correction function is the curve c, the horizontal 
coordinates 1 to 125 and 125 to 250 thereof respectively map 
to the reference segments S(20.3) to S'(120.3) and the refer 
ence segments S(120.3) to S'(160.3) in order to obtain the 
corresponding local correction parameters local3P C(20) to 
local3P C(160), respectively. Because all the methods of 
performing the local corrections according to the local cor 
rection parameters are the same, illustrations will be made 
according to the correction parameter local3P C(w) by tak 
ing the reference segments S(w'.3) and S(w'.4) on the w" 
horizontal image scan line as an example, wherein 
2Osw's 16O. 
0069. The image correction method of this embodiment 
may also obtain the data, such as the offset local3P offset S 
(w'.3), the adjusted segment length local3P D' S(w'.3), the 
position of the corrected reference node nd'(w.4) and the 
positions local3P P(w'.3x) of the pixels between the cor 
rected reference node nd'(w'.4) and the reference node nd(w'. 
3) according to the equations similar to those of the two-point 
local correction method. The respective calculation method is 
as follows: 

local3P offset S (w, 3) = local3P C(w)xgn local3P C, 

local3P D S (w', 3) = local3P D S (w', 3) + local3P offset S (w', 3), 

ind' (w, 4) = n.d(w', 3) + local3P D S (w', 3), and 

local3P D S (w, 3) local3P Pw 3.x) = n.d(w'. 3) + ocalSP Pw, 3 x)=ndow, 3)+islap is six X. 

Thus, the image data between the corrected reference node 
nd'(w'.4) and the reference node nd(w'.3) may be generated 
by way of scaling and interpolation, whereingn local3P C is 
the corresponding gain value. 
0070. The sum of the offsets, such as local3P offset S 
(w'.3) and local3P offset S(w'.4), of the two reference seg 
ments on the same horizontal image scan line in the Zone B 
should be equal to zero. That is, 

local3P offset S (w,4)+local3P offset S(w,3)=0. 
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This represents that the image display result in the Zone other 
than the Zone B will not be influenced when the local correc 
tion in the Zone B is performed. Thus, it is also possible to 
obtain the data, such as the offset local3P offset S(w'.4), the 
adjusted segment length local3P D' S(w'.4) and the position 
local3P P(w'.4.x) of the pixel between the corrected refer 
ence node nd'(w'.4) and the reference nodend(w.5) according 
to the offset local3P offset S(w'.3). The respective calcula 
tion method is as follows: 

local3P offset S (w', 3) = -local3P offset S(w', 4), 

local3P D S (w, 4) = 

local3P D S (w', 4) + local3P offset S (w, 4), and 

localP 3 x) = n.d (w, 4 local3P D S (w', 4) ocal3P P(w', 3, x) = n.d (w, * localisp D. Sw, 4) * * 

Thus, the C-shape three-point local correction can be per 
formed on the Zone B. 

0071. In this embodiment, the C-shape two-point and 
three-point local corrections are respectively performed on 
the Zones A and B. However, the image correction method of 
this embodiment is not restricted thereto. Instead, any other 
type of local correction may be performed. 
0072 The image correction method of this embodiment 
may also perform the C-shape two-point Zone correction on 
the Zone enclosed by the horizontal local adjustment lines H6 
and H7 and the vertical Zone adjustment lines V5 and V7, 
wherein the corresponding gain value thereof is Smaller than 
Zero, for example. Consequently, the S-shape three-point 
local correction is Substantially performed on the Zone 
enclosed by the horizontal Zone adjustment lines H5 and H7 
and the vertical Zone adjustment lines V5 and V7. 
0073. Alternatively, in the image correction method of this 
embodiment, another curve. Such as the curve k, c, s, w, torb, 
may be selected to map to each reference segment in the 
to-be-corrected Zone so that the K-shape, C-shape, S-shape, 
W-shape, T-shape or B-shape two-point or three-point local 
correction can be performed on the Zone of the original image 
F1. 

0074 The image correction method of this embodiment 
may also respond to two or more curves to correspondingly 
find out the two or more correction parameters corresponding 
to the Zone of the original image F1. For example, when the 
two-point local correction is performed on the Zone A, the 
correction parameters local2P K(w), local2P C(w), 
local2P S(w), local2P W(w), local2P T(w) and local2P B 
(w) are respectively found according to the curves k, c, s, w, 
tandb. Thereafter, the two-pointlocal correction offset local 
offset 2P(w) corresponding to the reference segments of the 
w" horizontal image scan line is calculated to perform the K, 
C. S. W. T and B-shape two-point local corrections on the 
Zone A according to the equation: 

local offset 2P(w) = 

gn local2P Kx local2P K(w) + gn local2P CXgn local2P C(w) + 

gn local2P SX local2P S(w) + gn local WX local W(w) + 

gn local2P TX local2P T(w) + gn local BX local B(w), 
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wherein gn local2P K, gn local2P C. gn local2P S. 
gn local2P W. gn local2P T and gn local2P B are respec 
tive gain values corresponding to the above-mentioned cor 
rection parameters. 
0075. The image correction method of this embodiment 
may also perform the K. C. S. W. T and B-shape three-point 
local corrections on the Zone of the original image F1 accord 
ing to the method similar to that for the two-point local 
correction method and the equations. For example, when the 
three-point local correction is performed on the Zone B, the 
correction parameters local3P K(w"), local3P C(w"), 
local3P S(w'), local3P W(w'), local3P T(w) and local3P 
B(w") are respectively found according to the curves k, c, s, w, 
t and b. Then, the three-point local correction offsets 
locap3P offset (w") corresponding to the reference segments 
ofthew" horizontal image scanline are calculated to perform 
the K. C. S. W. Tand B-shape three-point local corrections on 
the Zone B according to the equation: 

local3P offset (w) = 

gn local3P Kx local3P K(w") + gn local3P CX local3P C(w") + 

gn local3P SX local3P S(w") + gn local3P W x local3P W(w) + 

gn local3P TX local3P T(w) + gn local3P Bx local3P B(w), 

wherein gn local3P K, gn local3P C. gn local3P. S. 
gn local3P W. gn local3P T and gn local3P B are respec 
tive gain values corresponding to the above-mentioned cor 
rection parameters. 
0076. The image correction method of this embodiment 
may also perform the three-point local correction on the Zone, 
on which the two-point local correction has been performed. 
For example, after the K. C. S. W. T and B-shape two-point 
local corrections have been performed on the Zone A, the 
three-point Zone correction is additionally performed on the 
Zone enclosed by the horizontal local adjustment lines H4 and 
H6 and the vertical local adjustment lines V5 and V7. At this 
time, the local correction offset local offset (w) is found to 
perform the K. C. S. W. T. B-shape two-point and three-point 
local corrections on the Zone Aaccording to the two-point and 
three-point local correction offsets locap2P offset (w) and 
local3P offset (w) corresponding to the reference segments 
of the w” horizontal image scan line and according to the 
following equations: 

local3P offset (w') = 

gn local3P Kx local3P K(w") + gn local3P C'x local3P C(w") + 

gn local3P S' x local3P S(w") + gn local3P W x local3P W(w") + 

gn local3P TX local3P T(w") + gn local3P B' x local3P B(w) 

120 sw's 260, and 

local offset (w) = local2P offset (w) + local3P offset (w) 

160 g w a 260. 

(0077. While the invention has been described by way of 
examples and in terms of preferred embodiments, it is to be 
understood that the invention is not limited thereto. On the 
contrary, it is intended to cover various modifications and 
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similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest 
interpretation so as to encompass all such modifications and 
similar arrangements and procedures. 
What is claimed is: 
1. An image correction method for a cathode ray tube 

(CRT) television system, the method comprising the steps of: 
(a) responding to an operation event to obtain a plurality of 

gain values: 
(b) determining n offsets, which respectively correspond to 

in segments between any two adjacent nodes of (n+1) 
nodes, according to the gain values and a plurality of 
correction functions corresponding to the gain values, 
each of the n segments having an original segment 
length, wherein n is a natural number; 

(c) correcting the original segment lengths of the n seg 
ments to generate in adjusted segment lengths according 
to then offsets; 

(d) determining corrected positions of the (n+1) nodes 
according to the n adjusted segment lengths and a data 
enable signal; and 

(e) determining pixel positions and corresponding image 
data between the two adjacent nodes of the (n+1) nodes 
according to ratios of the n adjusted segment lengths to 
the corresponding n original segment lengths. 

2. The method according to claim 1, wherein the step (d) 
comprises: 

(d1) accumulating then adjusted segment lengths to obtain 
a horizontal scan line length; 

(d2) searching back by one half of the horizontal scan line 
length from a middle time point of an enable period of 
the data enable signal to obtain the corrected position of 
a starting node of the (n+1) nodes; and 

(d3) determining the corrected positions of the other n 
nodes according to the starting node and the adjusted 
segment lengths. 

3. The method according to claim 1, wherein the step (e) 
performs an interpolation operation according to the ratios of 
then adjusted segment lengths to the corresponding in original 
segment lengths, and a plurality of pieces of pixel data of the 
in original segment lengths to obtain the pixel data of the n 
adjusted segment lengths. 

4. The method according to claim 1, wherein the correction 
functions comprise an outer frame correction function, an 
inner frame correction function and a local correction func 
tion. 

5. The method according to claim 4, wherein the correction 
functions are sine wave functions. 

6. The method according to claim 4, wherein the correction 
functions are polynomial functions. 

7. A method of correcting an image, which comprises a 
plurality of horizontal image scan lines each corresponding to 
a plurality of pieces of image data, the method comprising the 
steps of: 

(a) segmenting each of the horizontal image scan lines into 
a plurality of segments according to a plurality of nodes, 
each of the segments having an original segment length; 

(b) looking up a table to generate at least one correction 
parameter according to a selection signal; 

(c) generating again value according to a control signal; 
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(d) correcting the original segment length to generate an 
adjusted segment length according to the gain value and 
the correction parameter, and 

(e) altering positions of the plurality of nodes to correct the 
image according to the adjusted segment length. 

8. The method according to claim 7, wherein the step (d) 
comprises: 

multiplying the correction parameter by the gain value to 
generate an offset corresponding to each of the seg 
ments; and 

adding the original segment length to the offset to generate 
the adjusted segment length. 

9. The method according to claim 7, wherein a correction 
parameter is generated in correspondence with each of the 
segments, and each of the segments corresponds to the same 
correction parameter. 

10. The method according to claim 7, wherein a correction 
parameter is generated in correspondence with each of the 
segments, and each of the segments corresponds to different 
correction parameters. 

11. The method according to claim 10, wherein the step (d) 
comprises: 

multiplying the correction parameter by the gain value to 
generate an offset corresponding to each of the segment 
lengths; and 

adding the original segment length to the offset to generate 
the adjusted segment length, 

wherein a sum of all of the offsets is equal to Zero. 
12. The method according to claim 7, further comprising 

the step of: 
(g) generating the image data between the nodes by scaling 

according to a ratio of the original segment length to the 
adjusted segment length. 

13. The method according to claim 12, further comprising 
the step of: 

(h) performing an interpolation operation to generate the 
image data between the corrected nodes. 

14. The method according to claim 7, further comprising 
the step of: 

setting a horizontal image Zone, which comprises a plural 
ity of horizontal image scan lines: 

wherein the horizontal image Zone and any two adjacent 
segments constitute a local correction Zone correspond 
ing to a correction function. 

15. The method according to claim 7, further comprising 
the steps of: 

setting a first horizontal image Zone, which comprises a 
plurality of first horizontal image scan lines; 

setting a second horizontal image Zone, which comprises a 
plurality of second horizontal image scan lines, 

wherein the first horizontal image Zone abuts upon the 
second horizontal image Zone, and the first horizontal 
image Zone, the second horizontal image Zone and any 
two adjacent segments constitute a local correction 
Zone, which corresponds to a correction function. 

16. The method according to claim 7, wherein the image is 
an image of a cathode ray tube (CRT) television system. 

17. The method according to claim 7, wherein the image 
data are digital image data. 
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