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(57) ABSTRACT 

When enhancing an input image consisting of a pattern-like 
image, unnatural and undesirable artifacts arise as a side 
effect. A method for detecting a pattern-like image includes 
steps of: obtaining a histogram h[x] of an input image; 
dividing the histogram h[x] into at least a first subset of 
samples and a second subset of samples; and determining 
whether the input image is a pattern-like image based on a 
relationship between a number n, of samples in the first 
subset of samples and a number n2 of samples in the second 
subset of samples. The relationship can be incorporated into 
an equation for calculating a pattern-like image detection 
parameter r and this pattern-like image detection parameter 
r can be used to adaptively adjust the output of a video 
enhancement system so that the side effect can be avoided 
when a pattern-like image comes in. 
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When enhancing an input image consisting of a pattern-like 
image, unnatural and undesirable artifacts arise as a side 
effect. A method for detecting a pattern-like image includes 
Steps of obtaining a histogram hx of an input image; 
dividing the histogram hx into at least a first Subset of 
Samples and a Second Subset of Samples, and determining 
whether the input image is a pattern-like image based on a 
relationship between a number n of Samples in the first 
Subset of Samples and a number n of Samples in the Second 
Subset of Samples. The relationship can be incorporated into 
an equation for calculating a pattern-like image detection 
parameter r and this pattern-like image detection parameter 
r can be used to adaptively adjust the output of a Video 
enhancement System So that the Side effect can be avoided 
when a pattern-like image comes in. 
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METHOD FOR DETECTING PATTERN-LIKE 
IMAGES AND METHOD FOR ENHANCING 

IMAGES WHILE SUPPRESSING UNDESIRABLE 
ARTIFACTS CAUSED BY PATTERN-LIKE IMAGES 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to the field of video 
signal processing. More specifically, the present invention 
relates to a method for detecting a pattern-like image. As a 
result of detecting a pattern-like image, unnatural and unde-
sirable artifacts, which arise as a side effect of performing 
video enhancement based on the statistics of a given video 
signal, can be prevented. With this in mind, the present 
invention also relates to a method for enhancing images 
while suppressing the undesirable artifacts that would oth-
erwise be caused by pattern-like images. In an exemplary 
embodiment of the invention, a pattern-like image detection 
parameter r is calculated and is then used to adaptively 
adjust the output of a video enhancement system so that the 
side effect can be avoided when a pattern-like image comes 
in. Examples of applications of the present invention 
include, but are not limited to, contrast enhancement and 
color enhancement, which are based on image characteris-
tics and are usually used for normal images (not pattern-like 
images). Many people working on video enhancement sys-
tems have experienced the fact that a typical enhancement 
method will introduce unwanted or undesirable results for 
particular pattern images that are somewhat different from 
normal video images. An example of a pattern-like image is 
shown in FIG. 1. 

SUMMARY OF THE INVENTION 

[0002] It is accordingly an object of the invention to 
provide a method for detecting a pattern-like image and a 
method for suppressing undesired artifacts caused by 
enhancing an input image with a pattern-like image. 

[0003] With the foregoing and other objects in view there 
is provided, in accordance with the invention, a method for 
detecting a pattern-like image that includes steps of: obtain-
ing a histogram h[x] of an input image; dividing the histo-
gram h[x] into at least a first subset of samples and a second 
subset of samples; and determining whether the input image 
is a pattern-like image based on a relationship between a 
number n, of samples in the first subset of samples and a 
number n2 of samples in the second subset of samples. 

[0004] In accordance with an added feature of the inven-
tion, the determining step includes calculating a pattern-like 
image detection parameter r based on a ratio between the 
number n, of samples in the first subset of samples and the 
number n2 of samples in the second subset of samples. 

[0005] In accordance with an additional feature of the 
invention, the determining step includes: calculating the 
number n, of samples in the first subset of samples using 

nl = 
xG 

h[x]; 

[0006] and calculating the number n2 of samples in the 
second subset of samples using 

n2 = 
P2 

[0007] In accordance with another feature of the inven-
tion, the pattern-like image detection parameter r is calcu-
lated using 

n1 1 
r = min(1.0, — 

n 
• A• —), 

2 

[0008] and A is a predetermined constant. 

[0009] In accordance with a further feature of the inven-
tion, the determining step includes concluding that the input 
image is a pattern-like image as the pattern-like image 
detection parameter r approaches one. 

[0010] In accordance with a further added feature of the 
invention, the determining step includes concluding that the 
input image is not a pattern-like image as the pattern-like 
image detection parameter r approaches zero. 

[0011] With the foregoing and other objects in view there 
is also provided, in accordance with the invention, a method 
for suppressing undesirable artifacts arising from enhancing 
an input image f. This method includes steps of: obtaining a 
histogram h[x] of the input image f; dividing the histogram 
h[x] into at least a first subset of samples and a second subset 
of samples; calculating a pattern-like image detection 
parameter r using a relationship between a number n, of 
samples in the first subset of samples and a number n2 of 
samples in the second subset of samples; obtaining an 
enhanced image e by performing an enhancement method on 
the input image f; and outputting an adjusted image g 
obtained using g=r•f+(1—r).e. 

[0012] In accordance with an added feature of the inven-
tion, the calculating step includes: calculating the number n, 
of samples in the first subset of samples using 

nl = 
xGP1 

h[x]; 

[0013] and calculating the number n2 of samples in the 
second subset of samples using 

n2 = 
P2 

[0014] In accordance with an additional feature of the 
invention, the calculating step includes using a ratio between 
the number n, of samples in the first subset of samples and 
the number n2 of samples in the second subset of samples. 
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METHOD FOR DETECTING PATTERN-LIKE 
IMAGES AND METHOD FOR ENHANCING 

IMAGES WHILE SUPPRESSING UNDESIRABLE 
ARTIFACTS CAUSED BY PATTERN-LIKE IMAGES 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

0001. The present invention relates to the field of video 
Signal processing. More specifically, the present invention 
relates to a method for detecting a pattern-like image. AS a 
result of detecting a pattern-like image, unnatural and unde 
Sirable artifacts, which arise as a Side effect of performing 
Video enhancement based on the Statistics of a given Video 
Signal, can be prevented. With this in mind, the present 
invention also relates to a method for enhancing images 
while Suppressing the undesirable artifacts that would oth 
erwise be caused by pattern-like images. In an exemplary 
embodiment of the invention, a pattern-like image detection 
parameter r is calculated and is then used to adaptively 
adjust the output of a Video enhancement System So that the 
Side effect can be avoided when a pattern-like image comes 
in. Examples of applications of the present invention 
include, but are not limited to, contrast enhancement and 
color enhancement, which are based on image characteris 
tics and are usually used for normal images (not pattern-like 
images). Many people working on Video enhancement Sys 
tems have experienced the fact that a typical enhancement 
method will introduce unwanted or undesirable results for 
particular pattern images that are Somewhat different from 
normal video images. An example of a pattern-like image is 
shown in FIG. 1. 

SUMMARY OF THE INVENTION 

0002. It is accordingly an object of the invention to 
provide a method for detecting a pattern-like image and a 
method for Suppressing undesired artifacts caused by 
enhancing an input image with a pattern-like image. 
0003. With the foregoing and other objects in view there 
is provided, in accordance with the invention, a method for 
detecting a pattern-like image that includes Steps of obtain 
ing a histogram hx of an input image; dividing the histo 
gram hx into at least a first Subset of Samples and a second 
Subset of Samples, and determining whether the input image 
is a pattern-like image based on a relationship between a 
number n of Samples in the first Subset of Samples and a 
number n of Samples in the Second Subset of Samples. 
0004. In accordance with an added feature of the inven 
tion, the determining Step includes calculating a pattern-like 
image detection parameter r based on a ratio between the 
number n of Samples in the first Subset of Samples and the 
number n of Samples in the Second Subset of Samples. 
0005. In accordance with an additional feature of the 
invention, the determining Step includes: calculating the 
number n of Samples in the first Subset of Samples using 
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0006 and calculating the number n of samples in the 
Second Subset of Samples using 

0007. In accordance with another feature of the inven 
tion, the pattern-like image detection parameter r is calcu 
lated using 

in 1.0, 1 r = min1.0, A). 

O008) 
0009. In accordance with a further feature of the inven 
tion, the determining Step includes concluding that the input 
image is a pattern-like image as the pattern-like image 
detection parameter r approaches one. 

0010. In accordance with a further added feature of the 
invention, the determining Step includes concluding that the 
input image is not a pattern-like image as the pattern-like 
image detection parameter r approaches Zero. 

and A is a predetermined constant. 

0.011 With the foregoing and other objects in view there 
is also provided, in accordance with the invention, a method 
for Suppressing undesirable artifacts arising from enhancing 
an input image f. This method includes Steps of obtaining a 
histogram hx of the input image f, dividing the histogram 
hx into at least a first Subset of Samples and a second Subset 
of Samples, calculating a pattern-like image detection 
parameter r using a relationship between a number n of 
Samples in the first Subset of Samples and a number n of 
Samples in the Second Subset of Samples, obtaining an 
enhanced image e by performing an enhancement method on 
the input image f, and Outputting an adjusted image g 
obtained using g=rf+(1-r)e. 

0012. In accordance with an added feature of the inven 
tion, the calculating Step includes: calculating the number n 
of Samples in the first Subset of Samples using 

xePl 

0013 and calculating the number n of samples in the 
Second Subset of Samples using 

0014. In accordance with an additional feature of the 
invention, the calculating Step includes using a ratio between 
the number n of Samples in the first Subset of Samples and 
the number n of Samples in the Second Subset of Samples. 
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[0015] With the foregoing and other objects in view there 
is also provided, in accordance with the invention, a method 
for suppressing undesirable artifacts arising from enhancing 
an input image f. This method includes steps of: obtaining a 
histogram h[x] of the input image f; dividing the histogram 
h[x] into at least a first subset of samples and a second subset 
of samples; calculating a pattern-like image detection 
parameter r using a relationship between a number n, of 
samples in the first subset of samples and a number n2 of 
samples in the second subset of samples; obtaining an 
enhanced image e by performing an enhancement method on 
the input image f; and outputting an adjusted image g 
obtained as a function of the enhanced image e, the input 
image f, and the pattern-like image detection parameter r. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 shows an example of a pattern-like image; 

[0017] FIG. 2 is a histogram of a pattern-like image; 

[0018] FIG. 3 is a block diagram of an exemplary embodi-
ment of an apparatus for detecting a pattern-like image; 

[0019] FIG. 4 is a block diagram of an exemplary embodi-
ment of an image enhancement system; 

[0020] FIG. 5 is a flowchart summarizing the steps of a 
method for detecting a pattern-like image; and 

[0021] FIG. 6 is a flow chart summarizing the steps of a 
method for suppressing undesirable artifacts arising from 
enhancing an input image f. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Let h [x] denote the histogram of an input picture 
(field or frame) f composed of J pixels where x denotes a 
gradation level. Note that the histogram of an image repre-
sents the number of pixels that have a specific gradation 
level x as a function of x, where x varies from 0 (black) to 
L (white). Since the upper gradation level L equals 255 in a 
typical video system, in the description of the exemplary 
embodiments of the invention, it will be assumed that )(Ell, 
2, . . . , 2551. 

[0023] Based on the histogram of an input image, the set 
of input gradation levels, which is {1, 2, . . , 255}, is 
clustered into two subsets P, and P2, where: 

Pi={xlh[x]>KiVxE{O, 1, . . , 255}}; (1) 

and 

P2={xlh[x]KiVxE{O, 1, . . 255}}. (2) 

[0024] In this case 

255 

K(0 s K h[x]) 
=o 

[0025] is a predetermined constant. Note that P1UP2={0, 
1, . . . , 255}. 

[0026] The first subset P, given in (1) is the set of 
gradation levels whose histogram values are greater than K, 
whereas the second subset P2 given in (2) is the set of 
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gradation levels whose histogram values are less than or 
equal to K. For instance, suppose that we have: 

[0027] h[0]=h[1]=500; 

[0028] h[2]=h[3]= . . . =h[253]=10,000; and 

[0029] h[254]=h[255]=1,220. 

[0030] If we take K=3000, then the two subsets that are 
obtained are: 

[0031] P1={2, 3, . . . , 253} and P2={0, 1, 254, 255}. 

[0032] The notion behind computing the two subsets P, 
and P2 is to distinguish the gradation levels that have 
relatively large histogram values (or a large distribution), 
since the histogram of a pattern-like signal will have large 
histogram values at certain gradation levels. FIG. 2 is a 
histogram of a pattern-like image that exhibits large histo-
gram values at certain gradation levels. 

[0033] Based on the clustering, the following two param-
eters are computed: 

nl = h[x]; 

GPI 

[0034] and 

n2 - 
GP2 

(3) 

(4) 

[0035] Here, n, represents the total number of samples 
whose respective histogram values are greater than K and n2
represents the total number of samples whose respective 
histogram values are less than or equal to K. Note that it is 
more likely that the input picture is a pattern-like image as 
the value of n, becomes relatively large compared to n2. 
With this in mind, we will define a pattern-like image 
detection parameter r that will provide an indication of 
whether the value of n, is relatively large compared to n2, or 
in other words whether there is a large number of histogram 
values in subset P, as compared to subset P2. 

[0036] It should now be apparent to one of ordinary skill 
in the art that numerous equations could be used to calculate 
the pattern-like image detection parameter r, and the inven-
tion should not be construed as being limited to incorporat-
ing any one particular equation. All that is important is that 
the pattern-like image detection parameter r be based on an 
equation using some relationship between n, and n2 to 
provide an indication of whether the value of n, is relatively 
large compared to n2. For example, an equation incorporat-
ing a ratio between n, and n2 would probably be best, 
however, an equation using a difference between the two 
values could also be used. It should also be understood that 
the invention could alternatively be practiced by determin-
ing whether the value n2 is relatively large as compared to 
the value of n1. Additionally, it is also conceivable to cluster 
the histogram of the input image into more than two subsets 
and to determine whether there are a large number of 
gradation levels in one of the subsets as compared to at least 
one of the other subsets. 
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0.015 With the foregoing and other objects in view there 
is also provided, in accordance with the invention, a method 
for Suppressing undesirable artifacts arising from enhancing 
an input image f. This method includes Steps of obtaining a 
histogram hx of the input image f, dividing the histogram 
hx into at least a first Subset of Samples and a second Subset 
of Samples, calculating a pattern-like image detection 
parameter r using a relationship between a number n of 
Samples in the first Subset of Samples and a number n of 
Samples in the Second Subset of Samples, obtaining an 
enhanced image e by performing an enhancement method on 
the input image f, and outputting an adjusted image g 
obtained as a function of the enhanced image e, the input 
image f, and the pattern-like image detection parameter r. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 
0017 FIG. 2 is a histogram of a pattern-like image; 
0.018 FIG. 3 is a block diagram of an exemplary embodi 
ment of an apparatus for detecting a pattern-like image; 
0.019 FIG. 4 is a block diagram of an exemplary embodi 
ment of an image enhancement System; 
0020 FIG. 5 is a flowchart summarizing the steps of a 
method for detecting a pattern-like image; and 
0021 FIG. 6 is a flow chart Summarizing the steps of a 
method for Suppressing undesirable artifacts arising from 
enhancing an input image f. 

FIG. 1 shows an example of a pattern-like image; 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0022. Leth x denote the histogram of an input picture 
(field or frame) f composed of J pixels where X denotes a 
gradation level. Note that the histogram of an image repre 
Sents the number of pixels that have a specific gradation 
level X as a function of X, where x varies from 0 (black) to 
L (white). Since the upper gradation level L equals 255 in a 
typical Video system, in the description of the exemplary 
embodiments of the invention, it will be assumed that Xe{1, 
2, ..., 255}. 
0023 Based on the histogram of an input image, the set 
of input gradation levels, which is {1, 2, . . . , 255}, is 
clustered into two Subsets P and P, where: 

P={x hybkWxe{0, 1,..., 255; (1) 
and 

P={x hys KWxe{0, 1,..., 255}}. (2) 

0024. In this case 

0025) is a predetermined constant. Note that PUP ={0, 
1,..., 255}. 
0026. The first subset P given in (1) is the set of 
gradation levels whose histogram values are greater than K, 
whereas the Second Subset P given in (2) is the set of 
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gradation levels whose histogram values are less than or 
equal to K. For instance, Suppose that we have: 

0027 hol=h1=500; 
0028 h2=h.3= . . . =h253=10,000; and 
0029 h254)=h(255-1,220. 

0030) If we take K=3000, then the two subsets that are 
obtained are: 

0031) P={2, 3,..., 253} and P={0,1,254, 255}. 
0032 The notion behind computing the two subsets P. 
and P is to distinguish the gradation levels that have 
relatively large histogram values (or a large distribution), 
Since the histogram of a pattern-like Signal will have large 
histogram Values at certain gradation levels. FIG. 2 is a 
histogram of a pattern-like image that exhibits large histo 
gram values at certain gradation levels. 
0033 Based on the clustering, the following two param 
eters are computed: 

3 n = X h(x): (3) 
xePl 

0034) and 

in2 = X. hy. (4) 
xeP2 

0035 Here, n represents the total number of samples 
whose respective histogram values are greater than Kand na 
represents the total number of Samples whose respective 
histogram values are less than or equal to K. Note that it is 
more likely that the input picture is a pattern-like image as 
the value of n becomes relatively large compared to n. 
With this in mind, we will define a pattern-like image 
detection parameter r that will provide an indication of 
whether the value of n is relatively large compared to n, or 
in other words whether there is a large number of histogram 
values in Subset P as compared to Subset P. 
0036. It should now be apparent to one of ordinary skill 
in the art that numerous equations could be used to calculate 
the pattern-like image detection parameter r, and the inven 
tion should not be construed as being limited to incorporat 
ing any one particular equation. All that is important is that 
the pattern-like image detection parameter r be based on an 
equation using Some relationship between n and n to 
provide an indication of whether the value of n is relatively 
large compared to n. For example, an equation incorporat 
ing a ratio between n and n would probably be best, 
however, an equation using a difference between the two 
values could also be used. It should also be understood that 
the invention could alternatively be practiced by determin 
ing whether the value n is relatively large as compared to 
the value of n. Additionally, it is also conceivable to cluster 
the histogram of the input image into more than two Subsets 
and to determine whether there are a large number of 
gradation levels in one of the Subsets as compared to at least 
one of the other Subsets. 
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[0037] As an example of an equation incorporating a ratio, 
we define the pattern-like image detection parameter r as: 

n1 
r = min(1.0, — A• —), 

n2 

(5) 

[0038] where A is a predetermined constant. Note that: 
r=1 if ni_ A•n2. 

[0039] One can conclude that the input image is most 
likely a pattern-like image as the value of the pattern-like 
image detection parameter r approaches 1 and that the input 
image is most likely a normal image as the value of the 
pattern-like image detection parameter r approaches 0. 

[0040] FIG. 3 is a block diagram of an exemplary embodi-
ment of an apparatus 20 for detecting a pattern-like image. 
For the incoming video or image input, a histogram of one 
frame f of the picture is determined by the histogram 
calculation device 10 and is stored in the histogram memory 
12. Updating of the histogram memory 12 can be synchro-
nized with the input frame f. Then, the n1 and n2 calculation 
device 14 computes the value of n1 and n2 according to 
equations (1)-(4), and finally the pattern-like image detec-
tion parameter r calculating device 16 computes the pattern-
like image detection parameter r using equation (5). 

[0041] There are many possible ways of utilizing the 
pattern-like image detection parameter r in different types of 
image enhancement systems. FIG. 4 is a block diagram of 
an exemplary embodiment of such an image enhancement 
system. In FIG. 4, f is an input image and e is an enhanced 
image that is obtained from an image enhancer 32 con-
structed for performing a particular enhancement method. 
The enhancement method can be any one of a number of 
known enhancement methods and will therefore not be 
described in detail in this disclosure. 

[0042] The adjusted image g is an enhanced image that is 
dependent upon or is a function of the pattern-like image 
detection parameter r, the enhanced image e, and the input 
image f. The important aspect is that the enhancement be 
minimized or eliminated as it becomes more likely that the 
input image f is a pattern-like image. It should now be 
apparent that many different equations could satisfy the 
requirement and could therefore be used to obtain the 
adjusted image g. In this exemplary embodiment, the 
adjusted image g is obtained by using a mixer 36 to mix the 
input image f and the enhanced image e according to 
equation (6): 

g=r1+(l—r).e. (6) 

[0043] Note that if the pattern-like image detection param-
eter r obtained from the pattern-like image detection param-
eter r calculation device 34 equals zero, i.e. a normal input 
image, then the adjusted image g is the enhanced image e 
that is provided by the image enhancer 32. Also note that if 
the pattern-like image detection parameter r equals one 
(r=1), i.e. a pattern-like image, then the adjusted image g is 
the original input image f and no enhancement is obtained. 

[0044] FIG. 5 is a flowchart summarizing the steps 
involved in performing an exemplary embodiment of the 
method for detecting a pattern-like image. Step 1 includes 
obtaining a histogram h[x] of an input image, and step 2 
includes dividing the histogram h[x] into at least a first 
subset P1 of samples and a second subset P 2 of samples using 
equations (1) and (2) and a suitable value of K. Step 3 
includes determining whether the input image is a pattern-
like image based on a relationship between a number n1 of 
samples in the first subset of samples and a number n2 of 
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samples in the second subset of samples. In the exemplary 
embodiment shown in FIG. 5, step 3 is implemented by 
calculating the number n1 of samples in the first subset of 
samples and calculating the number n2 of samples in the 
second subset of samples using equations (3)-(4). In the 
exemplary embodiment shown in FIG. 5, step 3 also 
includes calculating the pattern-like image detection param-
eter r using equation (5), however, as previously discussed 
other suitable equations could alternatively be used. When 
using equation (5), one can conclude that the input image is 
a pattern-like image as the pattern-like image detection 
parameter r approaches one, and one can conclude that the 
input image is not a pattern-like image as the pattern-like 
image detection parameter r approaches zero. 

[0045] FIG. 6 is a flowchart summarizing the steps 
involved in performing an exemplary embodiment of the 
method for suppressing undesirable artifacts arising from 
enhancing an input image f. Steps 1' and 2' are identical to 
steps 1 and 2 described with regard to FIG. 5. Step 1' 
includes obtaining a histogram h[x] of the input image f. 
Step 2' includes dividing the histogram h[x] into at least a 
first subset of samples and a second subset of samples. This 
is done, for example, using the parameter K and equations 
(1) and (2). In the exemplary embodiment shown in FIG. 5, 
step 3' is implemented by calculating a pattern-like image 
detection parameter r using a relationship between a number 
n1 of samples in the first subset of samples and a number n2
of samples in the second subset of samples. The number n1
of samples in the first subset of samples and the number n2
of samples in the second subset of samples are obtained 
using equations (3) and (4). 

[0046] The pattern-like image detection parameter r is 
calculated using equation (5), however, as previously dis-
cussed, equation (5) is merely given as an example, and 
other similar equations could likewise be used. Step 4' 
includes obtaining an enhanced image e by performing an 
enhancement method on the input image f. The enhancement 
method can be any one of a number of known enhancement 
methods. Step 5' includes outputting an adjusted image g 
obtained using g=r•f+(1—r).e. 

I claim: 
1. A method for detecting a pattern-like image, which 

comprises: 

obtaining a histogram h[x] of an input image; 

dividing the histogram h[x] into at least a first subset of 
samples and a second subset of samples; and 

determining whether the input image is a pattern-like 
image based on a relationship between a number n1 of 
samples in the first subset of samples and a number n2
of samples in the second subset of samples. 

2. The method according to claim 1, wherein the deter-
mining step includes calculating a pattern-like image detec-
tion parameter r based on a ratio between the number n1 of 
samples in the first subset of samples and the number n2 of 
samples in the second subset of samples. 

3. The method according to claim 2, wherein the deter-
mining step includes: 

calculating the number n1 of samples in the first subset of 
samples using 

nt = 
GP 

h[x]; 
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0037 AS an example of an equation incorporating a ratio, 
we define the pattern-like image detection parameter r as: 

1 5 r = min(1.0, ), (5) 
in2 A 

0.038 where A is a predetermined constant. Note that: 
r=1 if n2A'n. 

0039. One can conclude that the input image is most 
likely a pattern-like image as the value of the pattern-like 
image detection parameter r approaches 1 and that the input 
image is most likely a normal image as the value of the 
pattern-like image detection parameter r approaches 0. 
0040 FIG. 3 is a block diagram of an exemplary embodi 
ment of an apparatus 20 for detecting a pattern-like image. 
For the incoming Video or image input, a histogram of one 
frame f of the picture is determined by the histogram 
calculation device 10 and is Stored in the histogram memory 
12. Updating of the histogram memory 12 can be Synchro 
nized with the input frame f. Then, the n and n calculation 
device 14 computes the value of n and n according to 
equations (1)–(4), and finally the pattern-like image detec 
tion parameter r calculating device 16 computes the pattern 
like image detection parameter r using equation (5). 
0041. There are many possible ways of utilizing the 
pattern-like image detection parameter r in different types of 
image enhancement Systems. FIG. 4 is a block diagram of 
an exemplary embodiment of Such an image enhancement 
System. In FIG. 4, f is an input image and e is an enhanced 
image that is obtained from an image enhancer 32 con 
Structed for performing a particular enhancement method. 
The enhancement method can be any one of a number of 
known enhancement methods and will therefore not be 
described in detail in this disclosure. 

0042. The adjusted image g is an enhanced image that is 
dependent upon or is a function of the pattern-like image 
detection parameter r, the enhanced image e, and the input 
image f. The important aspect is that the enhancement be 
minimized or eliminated as it becomes more likely that the 
input image f is a pattern-like image. It should now be 
apparent that many different equations could Satisfy the 
requirement and could therefore be used to obtain the 
adjusted image g. In this exemplary embodiment, the 
adjusted image g is obtained by using a mixer 36 to mix the 
input image f and the enhanced image e according to 
equation (6): 

g=rf--(1-r):e. (6) 
0043. Note that if the pattern-like image detection param 
eter r obtained from the pattern-like image detection param 
eter r calculation device 34 equals Zero, i.e. a normal input 
image, then the adjusted image g is the enhanced image e 
that is provided by the image enhancer 32. Also note that if 
the pattern-like image detection parameter r equals one 
(r=1), i.e. a pattern-like image, then the adjusted image g is 
the original input image f and no enhancement is obtained. 
0044 FIG. 5 is a flowchart summarizing the steps 
involved in performing an exemplary embodiment of the 
method for detecting a pattern-like image. Step 1 includes 
obtaining a histogram hx of an input image, and step 2 
includes dividing the histogram hx into at least a first 
Subset P of Samples and a Second Subset P of Samples using 
equations (1) and (2) and a suitable value of K. Step 3 
includes determining whether the input image is a pattern 
like image based on a relationship between a number n of 
Samples in the first Subset of Samples and a number n of 
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Samples in the Second Subset of Samples. In the exemplary 
embodiment shown in FIG. 5, step 3 is implemented by 
calculating the number n of Samples in the first Subset of 
Samples and calculating the number n of Samples in the 
Second Subset of Samples using equations (3)-(4). In the 
exemplary embodiment shown in FIG. 5, step 3 also 
includes calculating the pattern-like image detection param 
eter r using equation (5), however, as previously discussed 
other suitable equations could alternatively be used. When 
using equation (5), one can conclude that the input image is 
a pattern-like image as the pattern-like image detection 
parameter r approaches one, and one can conclude that the 
input image is not a pattern-like image as the pattern-like 
image detection parameter r approaches Zero. 
004.5 FIG. 6 is a flowchart summarizing the steps 
involved in performing an exemplary embodiment of the 
method for Suppressing undesirable artifacts arising from 
enhancing an input image f. StepS 1' and 2' are identical to 
steps 1 and 2 described with regard to FIG. 5. Step 1" 
includes obtaining a histogram hx of the input image f. 
Step 2" includes dividing the histogram hx into at least a 
first Subset of Samples and a Second Subset of Samples. This 
is done, for example, using the parameter K and equations 
(1) and (2). In the exemplary embodiment shown in FIG. 5, 
Step 3' is implemented by calculating a pattern-like image 
detection parameter r using a relationship between a number 
n of Samples in the first Subset of Samples and a number n 
of Samples in the Second Subset of Samples. The number n 
of Samples in the first Subset of Samples and the number n 
of Samples in the Second Subset of Samples are obtained 
using equations (3) and (4). 
0046) The pattern-like image detection parameter r is 
calculated using equation (5), however, as previously dis 
cussed, equation (5) is merely given as an example, and 
other Similar equations could likewise be used. Step 4 
includes obtaining an enhanced image e by performing an 
enhancement method on the input image f. The enhancement 
method can be any one of a number of known enhancement 
methods. Step 5" includes outputting an adjusted image g 
obtained using g=rf+(1-r)e. 
I claim: 

1. A method for detecting a pattern-like image, which 
comprises: 

obtaining a histogram hx of an input image; 
dividing the histogram hx into at least a first Subset of 

Samples and a Second Subset of Samples, and 
determining whether the input image is a pattern-like 

image based on a relationship between a number n of 
Samples in the first Subset of Samples and a number n 
of Samples in the Second Subset of Samples. 

2. The method according to claim 1, wherein the deter 
mining Step includes calculating a pattern-like image detec 
tion parameter r based on a ratio between the number n of 
Samples in the first Subset of Samples and the number n of 
Samples in the Second Subset of Samples. 

3. The method according to claim 2, wherein the deter 
mining Step includes: 

calculating the number n of Samples in the first Subset of 
Samples using 

xePl 
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and 

calculating the number n2 of samples in the second subset 
of samples using 

n2 = h[x], 
GP2 

where P, is the first subset of samples and P 2 is the second 
subset of samples. 

4. The method according to claim 3, wherein the pattern-
like image detection parameter r is calculated using 

n1 1 
r = min(1.0 , • 

and A is a predetermined constant. 

5. The method according to claim 2, wherein the pattern-
like image detection parameter r is calculated using 

n1 1 
r = min(1.0 , • 

and A is a predetermined constant. 

6. The method according to claim 5, wherein the deter-
mining step includes concluding that the input image is a 
pattern-like image as the pattern-like image detection 
parameter r approaches one. 

7. The method according to claim 5, wherein the deter-
mining step includes concluding that the input image is not 
a pattern-like image as the pattern-like image detection 
parameter r approaches zero. 

8. A method for suppressing undesirable artifacts arising 
from enhancing an input image f, the method which com-
prises: 

obtaining a histogram h[x] of the input image f; 

dividing the histogram h[x] into at least a first subset of 
samples and a second subset of samples; 

calculating a pattern-like image detection parameter r 
using a relationship between a number n, of samples in 
the first subset of samples and a number n2 of samples 
in the second subset of samples; 

obtaining an enhanced image e by performing an 
enhancement method on the input image f; and 

outputting an adjusted image g obtained using g=r•f+(1—
r).e. 

8. The method according to claim 7, wherein the pattern-
like image detection parameter r is calculated using 

n1 1 
r = min(1.0, • 

9. The method according to claim 8, wherein the calcu-
lating step includes: 

calculating the number n, of samples in the first subset of 
samples using 

nl = 

and 

h[x]; 

GPI 

calculating the number n2 of samples in the second subset 
of samples using 

n2 = h[x], 
GP2 

where P, is the first subset of samples and P 2 is the second 
subset of samples. 

10. The method according to claim 7, wherein the calcu-
lating step includes using a ratio between the number n, of 
samples in the first subset of samples and the number n2 of 
samples in the second subset of samples. 

11. A method for suppressing undesirable artifacts arising 
from enhancing an input image f, the method which com-
prises: 

obtaining a histogram h[x] of the input image f; 

dividing the histogram h[x] into at least a first subset of 
samples and a second subset of samples; 

calculating a pattern-like image detection parameter r 
using a relationship between a number n, of samples in 
the first subset of samples and a number n2 of samples 
in the second subset of samples; 

obtaining an enhanced image e by performing an 
enhancement method on the input image f; and 

outputting an adjusted image g obtained as a function of 
the enhanced image e, the input image f, and the 
pattern-like image detection parameter r. 

12. The method according to claim 11, wherein the 
pattern-like image detection parameter r is calculated using 

and A is a predetermined constant. 
13. The method according to claim 12, wherein the 

calculating step includes: 

calculating the number n, of samples in the first subset of 
samples using 

nt = h[x]; 

and A is a predetermined constant. 
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and 

calculating the number n of Samples in the Second Subset 
of Samples using 

where P is the first subset of samples and P is the second 
Subset of Samples. 

4. The method according to claim 3, wherein the pattern 
like image detection parameter r is calculated using 

= mid 1.0, 1 r = mid 1.0, ), 
and A is a predetermined constant. 

5. The method according to claim 2, wherein the pattern 
like image detection parameter r is calculated using 

=mid 1.0, n2 A) 

and A is a predetermined constant. 
6. The method according to claim 5, wherein the deter 

mining Step includes concluding that the input image is a 
pattern-like image as the pattern-like image detection 
parameter r approaches one. 

7. The method according to claim 5, wherein the deter 
mining Step includes concluding that the input image is not 
a pattern-like image as the pattern-like image detection 
parameter r approaches Zero. 

8. A method for Suppressing undesirable artifacts arising 
from enhancing an input image f, the method which com 
prises: 

obtaining a histogram hx of the input image f; 

dividing the histogram hx into at least a first Subset of 
Samples and a Second Subset of Samples, 

calculating a pattern-like image detection parameter r 
using a relationship between a number n of Samples in 
the first Subset of Samples and a number n of Samples 
in the Second Subset of Samples, 

obtaining an enhanced image e by performing an 
enhancement method on the input image f, and 

outputting an adjusted image g obtained using g=rf--(1- 
r)e. 

8. The method according to claim 7, wherein the pattern 
like image detection parameter r is calculated using 

=mid 1.0, n2 A) 

and A is a predetermined constant. 
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9. The method according to claim 8, wherein the calcu 
lating Step includes: 

calculating the number n of Samples in the first Subset of 
Samples using 

and 

calculating the number n of Samples in the Second Subset 
of Samples using 

where P is the first subset of samples and P is the second 
Subset of Samples. 

10. The method according to claim 7, wherein the calcu 
lating Step includes using a ratio between the number n of 
Samples in the first Subset of Samples and the number n of 
Samples in the Second Subset of Samples. 

11. A method for Suppressing undesirable artifacts arising 
from enhancing an input image f, the method which com 
prises: 

obtaining a histogram hx of the input image f; 
dividing the histogram hx into at least a first Subset of 

Samples and a Second Subset of Samples, 
calculating a pattern-like image detection parameter r 

using a relationship between a number n of Samples in 
the first Subset of Samples and a number n of Samples 
in the Second Subset of Samples, 

obtaining an enhanced image e by performing an 
enhancement method on the input image f, and 

outputting an adjusted image g obtained as a function of 
the enhanced image e, the input image f, and the 
pattern-like image detection parameter r. 

12. The method according to claim 11, wherein the 
pattern-like image detection parameter r is calculated using 

and A is a predetermined constant. 
13. The method according to claim 12, wherein the 

calculating Step includes: 

calculating the number n of Samples in the first Subset of 
Samples using 
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calculating the number n2 of samples in the second subset 
of samples using 

n2= h[x], 
P2 

where P, is the first subset of samples and P 2 is the second 
subset of samples. 

14. The method according to claim 11, wherein the 
calculating step includes using a ratio between the number 
n, of samples in the first subset of samples and the number 
n2 of samples in the second subset of samples. 
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calculating the number n of Samples in the Second Subset 
of Samples using 
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where P is the first subset of samples and P is the second 
Subset of Samples. 

14. The method according to claim 11, wherein the 
calculating Step includes using a ratio between the number 
n of Samples in the first Subset of Samples and the number 
n of Samples in the Second Subset of Samples. 

k k k k k 
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