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(57) ABSTRACT 

An image reproducing device and an image reproducing 
method that can control a brightness and/or a contrast of a 
Sub image according to a brightness and/or a contrast of a 
main image and minimize eyestrain of users are provided. 
The image reproducing device comprises an image Signal 
inputting part for receiving input of a first image Signal; a 
Sub image Signal generating part for generating a Sub image 
Signal from information on a Sub image extracted from the 
above-mentioned first image Signal; a main image Signal 
decoding part for extracting a main image Signal from the 
above-mentioned first image Signal and decoding the above 
mentioned main image Signal; a brightness detecting part for 
detecting a brightness of the above-mentioned main image 
Signal and calculating a brightness average value; a bright 
neSS adjusting part for adjusting a brightness of the above 
mentioned Sub image Signal based on the above-mentioned 
brightneSS average Value; an image Signal composing part 
for Synchronizing the above-mentioned main image Signal 
and the above-mentioned Sub image Signal, the brightness of 
which is adjusted, composing them and generating a second 
image Signal; and an image Signal outputting part for out 
putting the above-mentioned Second image Signal. 
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IMAGE REPRODUCING APPARATUS AND IMAGE 
REPRODUCING METHOD 

TECHNICAL FIELD 

0001. The present invention relates to an image repro 
ducing device and an image reproducing method. 

BACKGROUND ART 

0002 Computerized data stored in a recording medium 
such as DVD (hereinafter referred to as “content”) and the 
contents distributed from dynamic image distribution Serv 
erS or digital Video broadcast are as diverse as movies, 
concerts and Sports. The image Signal of movie content 
among these contents includes Sub image information Such 
as Subtitles in addition to a main image Signal compressed 
according to MPEG2 system. 

0003] Unexamined Patent Publication Hei 4-354480 dis 
closes a prior art brightness control circuit. The prior art 
brightness control circuit receives input of an image signal 
of cinemaScope size (there is a black part of predetermined 
Size on each of the upper and lower Sides of an image of a 
main part and a Subtitle appears in the lower black part), 
detects the Subtitle part of the image Signal when the image 
Signal reaches a continuous black level, and controls the 
luminance (brightness) of a character of the Subtitle part to 
a predetermined level. 
0004. The prior art brightness control circuit controls the 
luminance of a character of the Subtitle part to a predeter 
mined level independent of the brightness of the image of 
the main part (main image). Therefore, when the brightness 
and/or contrast of the image of the main part is high (picture 
is bright and/or sharp), the Subtitle part is hard to see because 
of being relatively dark and/or low in contrast. On the 
contrary, when the brightness and/or contrast of the image of 
the main part is low (picture is dark and/or outline is 
represented Softly), the Subtitle part is hard to see because of 
its glare. 
0005 The present invention solves the above-mentioned 
conventional problem and intend to an image reproducing 
device and an image reproducing method of displaying 
easily viewable main image and Sub image even when the 
main image is in a bright or dark Scene and/or the main 
image is sharp or Soft, thereby to minimize eyestrain of 
USCS. 

DISCLOSURE OF THE INVENTION 

0006 To solve the above-mentioned conventional prob 
lem, the present invention has the following configuration. 
An image reproducing device from one aspect of the present 
invention comprises an image Signal inputting part for 
receiving input of a first image Signal; a Sub image Signal 
generating part for generating a Sub image Signal from 
information on a Sub image extracted from the above 
mentioned first image Signal; a main image Signal decoding 
part for extracting a main image Signal from the above 
mentioned first image Signal and decoding the above-men 
tioned main image Signal; a brightness detecting part for 
detecting a brightness of the above-mentioned main image 
Signal and calculating a brightness average value; a bright 
neSS adjusting part for adjusting a brightness of the above 
mentioned Sub image Signal based on the above-mentioned 
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brightneSS average Value; an image Signal composing part 
for composing the above-mentioned main image Signal and 
the above-mentioned Sub image Signal, the brightness of 
which is adjusted, and generating a Second image Signal; and 
an image Signal outputting part for Outputting the above 
mentioned Second image Signal. 
0007. The image reproducing device of the present inven 
tion adjusts the brightness of the Sub image Signal based on 
the brightness average value of the main image Signal. That 
is, when the main image Signal is bright, the brightness of 
the Sub image Signal is adjusted to be high and when the 
main image Signal is dark, the brightness of the Sub image 
Signal is adjusted to be low. Further, the device composes the 
main image Signal and the Sub image Signal, the brightness 
of which is adjusted, and outputs the composed signal. The 
present invention has the effect of realizing the image 
reproducing device for Outputting an image Signal that does 
not cause much eyestrain and is easily viewable for users. 
The “brightness average value” may be the brightness 
average value of the whole region where the image Signal is 
displayed (valid region) or the brightness average value of a 
predetermined region located at a predetermined position of 
the valid region. Preferably, the “predetermined position” is 
a center part of the valid region. 
0008. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises a contrast adjusting part for adjusting a contrast of the 
above-mentioned Sub image Signal based on the above 
mentioned brightness average value, and the above-men 
tioned image Signal composing part composes the above 
mentioned main image Signal and the above-mentioned Sub 
image Signal, the brightness and the contrast of which are 
adjusted, and generates a Second image Signal. 
0009. The image reproducing device of the present inven 
tion adjusts the contrast of the Sub image Signal based on the 
brightness average value of the main image signal. That is, 
when the main image Signal is bright, the contrast of the Sub 
image Signal is adjusted to be strong and when the main 
image Signal is dark, the contrast of the Sub image Signal is 
adjusted to be weak. Further, the device composes the main 
image Signal and the Sub image Signal, the brightness of 
which is adjusted, and outputs the composed signal. The 
present invention has the effect of realizing the image 
reproducing device for Outputting an image Signal that does 
not cause much eyestrain and is easily viewable for users. 
0010. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises a contrast detecting part for detecting a contrast of the 
above-mentioned main image signal, and the above-men 
tioned brightness adjusting part adjusts the brightness of the 
Sub image Signal based on the above-mentioned brightness 
average value and the above-mentioned contrast. 
0011. The image reproducing device of the present inven 
tion adjusts the brightness of the Sub image Signal based on 
the brightness average value and the contrast of the main 
image Signal. That is, when the main image Signal is bright 
or the contrast is Strong, the brightness of the Sub image 
Signal is adjusted to be high and when the main image Signal 
is dark and the contrast is weak, the brightness of the Sub 
image Signal is adjusted to be low. Further, the device 
composes the main image Signal and the Sub image Signal, 
the brightness of which is adjusted, and outputs the com 
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posed Signal. The present invention has the effect of realiz 
ing the image reproducing device for outputting an image 
Signal that does not cause much eyestrain and is easily 
viewable for users. 

0012. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises a contrast detecting part for detecting the contrast of 
the above-mentioned main image Signal; and a contrast 
adjusting part for adjusting the contrast of the above 
mentioned Sub image Signal based on the above-mentioned 
contrast or the above-mentioned brightneSS average value 
and the above-mentioned contrast, and the above-mentioned 
image Signal composing part composes the above-men 
tioned main image Signal and the above-mentioned Sub 
image Signal, the brightness and the contrast of which are 
adjusted, and generates a Second image Signal. 

0013 The image reproducing device of the present inven 
tion adjusts the contrast of the Sub image Signal based on the 
brightness average value and the contrast of the main image 
Signal. That is, when the main image Signal is bright or the 
contrast is Strong, the contrast of the Sub image Signal is 
adjusted to be Strong and when the main image Signal is dark 
or the contrast is weak, the contrast of the Sub image Signal 
is adjusted to be weak. Further, the device composes the 
main image Signal and the Sub image Signal, the brightness 
of which is adjusted, and outputs the composed signal. The 
present invention has the effect of realizing the image 
reproducing device for Outputting an image Signal that does 
not cause much eyestrain and is easily viewable for users. 
0.014. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises an external brightness detecting part for detecting an 
external brightneSS as a brightness of a Space where the 
above-mentioned Second image Signal is displayed; and a 
main image brightness adjusting part for adjusting the 
brightness of the above-mentioned main image signal based 
on the above-mentioned external brightness, and the above 
mentioned brightness detecting part detects the brightness of 
the above-mentioned main image Signal, the brightness of 
which is adjusted, and calculates a brightness average value, 
and the above-mentioned image Signal composing part com 
poses the above-mentioned main image Signal, the bright 
neSS of which is adjusted, and the above-mentioned Sub 
image Signal, the brightness of which is adjusted or the 
brightness and the contrast of which are adjusted, and 
generates a Second image Signal. 

0.015 The image reproducing device of the present inven 
tion adjusts the brightness of the main image Signal based on 
the brightness of external light and then calculates the 
brightness average value of the main image Signal to adjust 
the brightness of the Sub image Signal based on the bright 
neSS average value. When external light enters into the 
display that displays the image, the image is hard to see for 
users. In the image reproducing device of the present inven 
tion, when the illuminance of the place where the display 
device is located is high, the brightness of the main image 
Signal is made to be high and accordingly the brightness of 
the Sub image Signal is made to be high or the brightness of 
the Sub image Signal is made to be high to Strengthen the 
contrast. When the illuminance of the place where the 
display device is located is low, the brightness of the main 
image Signal is made to be low and accordingly the bright 
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neSS of the Sub image Signal is made to be low or the 
brightness of the Sub image Signal is made to be low to 
weaken the contrast. The present invention has the effect of 
realizing the image reproducing device for outputting an 
image Signal that does not cause much eyestrain and is easily 
viewable for users. 

0016. The “external brightness” refers to the illuminance 
of the place where a display device for displaying the Second 
image Signal is installed. Typically, it is an output Signal 
(output signal according to the input light quantity) of a 
photo detecting device that is located in the periphery of the 
display device connected to the image Signal outputting part 
and receives a part of light radiated from outside toward the 
display Screen. 

0017. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises an external brightness detecting part for detecting an 
external brightneSS as a brightness of a Space where the 
above-mentioned Second image Signal is displayed; and a 
main image brightness adjusting part for adjusting the 
brightness of the above-mentioned main image signal based 
on the above-mentioned external brightness, and the above 
mentioned brightness adjusting part adjusts the brightness of 
the Sub image Signal based on the above-mentioned external 
brightness and the brightness of the above-mentioned main 
image Signal, the brightness of which is not adjusted, and the 
above-mentioned image Signal composing part composes 
the above-mentioned main image Signal, the brightness of 
which is adjusted, and the above-mentioned Sub image 
Signal, the brightness of which is adjusted, and generates a 
Second image Signal. 

0018. The present invention has the effect of realizing the 
image reproducing device for outputting an image signal 
that does not cause much eyestrain and is easily viewable for 
users according to the external brightness. 
0019. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises an external brightness detecting part for detecting an 
external brightneSS as a brightness of a Space where the 
above-mentioned Second image Signal is displayed; and a 
main image brightness adjusting part for adjusting the 
brightness of the above-mentioned main image signal based 
on the above-mentioned external brightness, and the above 
mentioned contrast adjusting part adjusts the contrast of the 
above-mentioned Sub image Signal based on the above 
mentioned external brightness and the brightness of the main 
image Signal, the brightness of which is not adjusted, and the 
above-mentioned image Signal composing part composes 
the above-mentioned main image Signal, the brightness of 
which is adjusted, and the above-mentioned Sub image 
Signal, the brightness and the contrast of which are adjusted, 
and generates a Second image Signal. 

0020. The present invention has the effect of realizing the 
image reproducing device for outputting an image signal 
that does not cause much eyestrain and is easily viewable for 
users according to the external brightness. 
0021. The above-mentioned image reproducing device 
from another aspect of the present invention further com 
prises a Storing part for Storing the above-mentioned main 
image Signal and outputting the above-mentioned main 
image Signal with a delay, and the above-mentioned image 
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Signal composing part composes the above-mentioned main 
image Signal, the brightness average value of which is 
calculated and which is output from the above-mentioned 
Storing part with a delay, and the above-mentioned Sub 
image Signal, the brightness of which is adjusted based on 
the above-mentioned brightness average value. 
0022 Without the storing part for delaying the main 
image Signal, the brightness of the Sub image Signal of the 
next frame (or the next field) is adjusted based on the 
brightness average value of the main image Signal of 1 frame 
(or 1 field). In the configuration, however, when the bright 
neSS average value of the main image Signal varies abruptly 
due to Switch of the picture of the main image, the brightness 
of the Sub image Signal is adjusted with a delay of 1 frame 
(or 1 field). The deviation between the brightness variation 
timing of the main image Signal and the brightness variation 
timing of the Sub image signal causes users to have a 
Visually uncomfortable feeling. The present invention has 
the effect of realizing the image reproducing device that 
varies the brightness of both the main image signal and the 
Sub image Signal concurrently even when the brightness 
average value of the main image Signal varies abruptly. Even 
when the brightness average value of the main image Signal 
varies abruptly, the brightness of the Sub image Signal varies 
without giving users a visually uncomfortable feeling. 
0023. In the above-mentioned image reproducing device 
from another aspect of the present invention, when a dif 
ference between the brightness average value of the above 
mentioned main image Signal of a preceding picture and the 
brightness average value of the above-mentioned main 
image Signal of a present picture is not greater than a 
predetermined threshold, or when a difference between the 
brightness value of the above-mentioned Sub image Signal of 
the preceding picture and the brightness value of the above 
mentioned Sub image Signal corresponding to the brightness 
average value of the above-mentioned main image Signal of 
the present picture is not greater than a predetermined 
threshold, the above-mentioned brightness adjusting part 
adjusts the brightness of the above-mentioned Sub image 
Signal to be a value corresponding to the brightness average 
value of the above-mentioned main image Signal of the 
present picture at a predetermined time constant; and when 
a difference between the brightness average value of the 
above-mentioned main image Signal of a preceding picture 
and the brightness average value of the above-mentioned 
main image Signal of a present picture is greater than a 
predetermined threshold, or when a difference between the 
brightness value of the above-mentioned Sub image Signal of 
the preceding picture and the brightness value of the above 
mentioned Sub image Signal corresponding to the brightness 
average value of the above-mentioned main image Signal of 
the present picture is greater than a predetermined threshold, 
the above-mentioned brightness adjusting part adjusts the 
brightness of the above-mentioned Sub image Signal to be a 
value corresponding to the brightness average value of the 
above-mentioned main image Signal of the present picture 
instantly. 

0024. When the brightness of the Sub image signal varies 
Subtly at every moment according to the variation in the 
brightness of the main image Signal, users feel inconve 
nience and Suffer much eyestrain. On the other hand, in the 
case where the brightness average value of the main image 
Signal varies abruptly, when a delay in brightness variation 
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of the Sub image Signal occurs, users have a visually 
uncomfortable feeling. The present invention has the effect 
of realizing the image reproducing device that outputs the 
Sub image Signal of Stable brightneSS when the brightness 
variation of the main image Signal is Small and varies 
abruptly the Sub image Signal at the Same timing when the 
brightness average value of the main image Signal varies 
abruptly. 
0025 The “brightness average value of the main image 
Signal of the preceding picture' may be a brightness average 
value of the main image Signal of the immediately preceding 
picture. For example, the brightness average value may be 
calculated by assigning a predetermined weight to the main 
image Signals of the plural preceding pictures by use of a 
predetermined computing equation. 
0026. The method of “adjusting the brightness of the Sub 
image Signal to be the value corresponding to the brightness 
average value of the present picture at a predetermined time 
constant” is arbitrary. 
0027. An image reproducing method from another aspect 
of the present invention is derived from the similar technical 
concept to that of the above-mentioned image reproducing 
method. 

0028. The novel features of the invention are set forth 
with particularity in the appended claims. The invention as 
to both Structure and content, and other objects and features 
thereof will best be understood from the detailed description 
when considered in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0029 FIG. 1 is a block diagram of an image reproducing 
device in accordance with a first embodiment of the present 
invention. 

0030 FIG. 2 is a schematic diagram for showing an 
image Signal displaying region and an average Value calcu 
lating region. 

0031 FIG. 3 is a schematic diagram for showing an 
average value calculating method in the average value 
calculating region. 
0032 FIG. 4 is a flow chart of a brightness adjusting 
method in accordance with the first embodiment of the 
present invention. 
0033 FIG. 5 is a block diagram of an image reproducing 
device in accordance with a Second embodiment of the 
present invention. 
0034 FIG. 6 is a schematic diagram of a contrast adjust 
ing method in accordance with the Second embodiment of 
the present invention. 
0035 FIG. 7 is a block diagram of an image reproducing 
device in accordance with a third embodiment of the present 
invention. 

0036 FIG. 8 is a schematic diagram of an image repro 
ducing device in accordance with a fourth embodiment of 
the present invention. 
0037 FIG. 9 is a schematic diagram of an image repro 
ducing device in accordance with a fifth embodiment of the 
present invention. 
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0.038 FIG. 10 is a schematic diagram of an image 
reproducing device in accordance with a Sixth embodiment 
of the present invention. 
0.039 Part or All of the drawings are drawn schematically 
for diagrammatic representation and it should be considered 
that they do not necessarily reflect relative size and position 
of components shown therein. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0040 Embodiments embodying best mode for carrying 
out the present invention will be described along with 
drawings. 

First Embodiment 

0041 Referring to FIG. 1 to FIG. 4, an image reproduc 
ing device (including an image reproducing method) in 
accordance with a first embodiment of the present invention 
will be described. 

0.042 FIG. 1 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
with the first embodiment of the present invention. The 
image reproducing device in accordance with the first 
embodiment receives an input of an image Signal read from 
a DVD (not shown), extracts a main image signal (image of 
a main part) and Sub image information Such as Subtitle from 
the image signal, adds a Sub image to a main image and 
outputs it to an external display device (not shown). In the 
first embodiment, the image Signal is a digital data Stream 
and includes the main signal compressed by MPEG-2 tech 
nology and Sub image information Such as Subtitle. The main 
image Signal is dynamic image data and its brightness varies 
with time. Typically, the brightness of a Sub image Signal for 
displaying Subtitles does not vary with time. In the image 
reproducing device of the first embodiment, the brightness 
of the Sub image Signal is adjusted based on a brightness 
average value of the main image Signal. 
0.043 FIG. 1 shows an image signal inputting part 1, a 
main image Signal decoding part 2, a buffer memory 3, an 
image Signal composing part 4, an image Signal outputting 
part 5, a Sub image information extracting part 6, a Sub 
image Signal generating part 7, a brightness detecting part 8 
and a brightness adjusting part 10. The brightness detecting 
part 8 has a brightness average value calculating part 9. The 
brightness adjusting part 10 has a main image brightness/Sub 
image brightness correspondence table 11. 
0044 Operation of each block of the image reproducing 
device in accordance with the first embodiment will be 
described. The image Signal inputting part 1 receives an 
input of the image signal (first image signal) and transfers 
the Signal to the main image Signal decoding part 2 and the 
Sub image information extracting part 6. The main image 
Signal decoding part 2 extracts a compressed main image 
Signal from the first image Signal and expands the main 
image Signal to the buffer memory 3 and the brightness 
detecting part 8. The buffer memory 3 stores the main image 
Signal therein and outputs it with a delay. The Sub image 
information extracting part 6 extracts Sub image information 
from the first image Signal and transfers the information to 
the Sub image Signal generating part 7. In the first embodi 
ment, the Sub image information is the content of Subtitle 
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displayed on the main image and a display position of the 
Subtitle. The Sub image Signal generating part 7 generates a 
Sub image Signal based on the Sub image information and 
transferS the Sub image Signal to the brightness adjusting 
part 10. The image signal is a bit pattern of the subtitle. The 
brightness average value calculating part 9 of the brightness 
detecting part 8 calculates a brightness average value of the 
main image Signal. A method of calculating the brightness 
average value will be described later. The brightness adjust 
ing part 10 adjusts brightness of the Sub image based on the 
brightness average value of the main image Signal and 
transferS the Sub image Signal to the image Signal composing 
part 4. A method of adjusting the brightness of the Sub image 
will be described later. The image Signal composing part 4 
composes the Sub image Signal, the brightness of which is 
adjusted based on the brightness average value of the main 
image Signal in the brightness adjusting part 10 and which 
is output therefrom, and the main image Signal read from the 
buffer memory 3 in sync with time, and transfers the 
composed image Signal of the main image Signal and the Sub 
image signal (Second image signal) to the image signal 
outputting part 5. A method of composing the two image 
Signals is arbitrary. For example, the Signal in a predeter 
mined region of the main image Signal may be replaced with 
the Sub image Signal (so-called non-additive mix). The 
predetermined region may be character representation 
including outline or rectangular background region includ 
ing character representation. For example, the Second image 
Signal may be generated by adding the brightness of the Sub 
image Signal to the brightness of the main image Signal 
(so-called additive mix). The predetermined brightness level 
of the Sub image Signal is Set as O level for addition operation 
and in the outline part of the Sub image Signal, the brightness 
of the Second image Signal may be set to be lower than the 
original brightness of the main image Signal. The image 
Signal outputting part 5 transferS the image Signal with 
Subtitle (second image Signal) to an external device. 
0045 Next, referring to FIG. 2 and FIG. 3, a method of 
calculating the brightness average value of the main image 
Signal in the brightness average value calculating part 9 will 
be described. The brightness average value calculating part 
9 calculates the brightness average value of the main image 
Signal for each field. FIG. 2 is a Schematic diagram for 
showing an image Signal displaying region and an average 
value calculating region. In FIG. 2, the image Signal dis 
playing region 201 is a display region of the main image 
Signal of n-th field. The average value calculating region202 
is a rectangular region obtained by excluding upper H2 
pixels, left W1 pixels, right W2 pixels and lower H2 pixels 
from the image Signal displaying region 201. The brightness 
average value calculating part 9 calculates the brightness 
average value of the main image Signal in the average value 
calculating region 202. 
0046 FIG. 3 is a schematic diagram for showing an 
average value calculating method in the average value 
calculating region202. The average value calculating region 
202 is divided into m number of small regions 300-1,300-2, 
300-3, . . . , 300-m. Each small region has the shape of 
rectangle of a predetermined number (for example 6) of 
pixels high and a predetermined number (for example 8) of 
pixels wide. The brightneSS average value calculating part 9 
calculates an average value y(k) (where 12kem) of a 
greatest value and a Smallest value in brightness in each 
Small region and further calculates an average value y(k) in 
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the whole average value calculating region 202 (that is, 
Xy(k)/m). Furthermore, the brightness average value calcu 
lating part 9 calculates a mean value (moving average value) 
of a brightness average value of the preceding field (that is, 
n-1-th field)Y(n-1) and the brightness average value of n-th 
field Xy(k)/m and defines the mean value as a brightness 
average value Y(n) of the main image signal of n-th field. 

0047 Alternatively, Y(n)=axy(k)/m+(1-a)-Y(n-1) may 
be applied (a is any value of 0<a<1). When a is an approxi 
mate value of 0, the brightness of the Sub image Signal is 
Stable and varies slowly with respect to variation in the 
brightness of the main image Signal. When a is an approxi 
mate value of 1, the brightness of the Sub image Signal varies 
with a high responsibility with respect to variation in the 
brightness of the main image Signal. The value of a can be 
Set to be an optimum value by researching impressions that 
Viewers get from the composite picture of various images. 
The computing equation of the first embodiment corre 
sponds to a=0.5. 

0048. In FIG. 2, W1=W2 and H1=H2 may be set. 
W1=W2=H1=H2 may also be set. W1=W2=0 and/or 
H1=H2=0 may be set. In the case of W1=W2=0 and 
H1=H2=0, the average value calculating region 202 
becomes the whole display screen. In FIG. 3, a small region 
may be set as 1 pixel. 

0049 Next, referring to FIG.4, a method of adjusting the 
brightness of the Sub image Signal in the brightness adjusting 
part 10 will be described. FIG. 4 is a flowchart of the 
brightness adjusting method in accordance with the first 
embodiment of the present invention. At a step 401, the 
brightness adjusting part 10 reads a reference brightness of 
the Sub image Signal D(i) (target brightness) (1 sisp) cor 
responding to the brightness average value Y(n) of the main 
image Signal of the present field (n-th field) from the main 
image brightness/Sub image brightness correspondence table 
11. The main image brightneSS/Sub image brightness corre 
spondence table 11 provides a maximum value and a mini 
mum value for each gradation of plural gradations (for 
example, 6 gradations. p is an arbitrary positive integer.) into 
which the brightness average value of the main image Signal 
is divided, and the reference brightness of the Sub image 
Signal corresponding to the graduation. For example, the 
reference brightness of the Sub image Signal in the case of 
0s Y(n)<d(1) is set as D(1), the reference brightness of the 
Sub image signal in the case of d(1)s Y(n)<d(2) is set as 
D(2), . . . and the reference brightness of the Sub image 
Signal in the case of d(p-1)s Y(n)<d(p) is set as D(p) (where 
0<d(1) d(2)< ... <d(p), D(1)<D(2) ... D(p)). 
0050. At a step 402, the brightness adjusting part 10 
calculates a difference AYs=D(i)-Ys(n-1) between the ref 
erence brightness D(i) of the Sub image signal of the present 
field and an actual brightness Ys(n-1) of the Sub image 
Signal of the preceding field. At a step 403, it is determined 
whether AYS is not less than a predetermined threshold or 
not. 

0051) When AYs is not less than the predetermined 
threshold, the actual brightness of the Sub image Signal of 
the present field is made to be the reference brightness D(i) 
instantly (step 404) and when AYs is less than the prede 
termined threshold, the actual brightness of the Sub image 
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Signal of the present field is made to gradually get close to 
the reference brightness D(i) from the present actual bright 
ness Ys(n-1) at a predetermined time constant. In the first 
embodiment, the actual brightness of the Sub image Signal of 
the present field Ys(n) is made to be Ys(n-1)+c (step 405). 
Here, cis a value calculated by the present actual brightness 
Ys(n-1) and the reference brightness D(i) and when Ys(n- 
1)<D(i), the relationship Ys(n-1)-Ys(n-1)+c-D(i) is satis 
fied. For example, in the case where the actual brightness of 
the Sub image Signal is changed from the present actual 
brightness Ys(n-1) to the reference brightness D(i) over T 
seconds, c={D(i)-Ys(n-1)}/T may be set. c=t1 may be set. 
In this case, the actual brightness Y(s) is incremented or 
decremented at each predetermined time to converge on the 
reference brightness D(i). 
0.052 Next, when executing the flowchart of FIG. 4, the 
present actual brightness is made to be Ys(n+1)=Ys(n)--c at 
the step 405. Next, the present actual brightness is made to 
be Ys(n+2)=Ys(n+1)+c at the step 405. 
0053 At a step 406, the brightness adjusting part 10 
adjusts the brightness of the Sub image signal (in the first 
embodiment, the brightness level of the white character as 
the subtitle part) to be the value determined at the step 404 
or step 405 and finishes its operation. 
0054 According to the brightness adjusting method 
shown in the flowchart of FIG. 4, when the brightness 
average value of the main image Signal does not vary with 
time as it is Y(n), the brightness of the Sub image signal 
converges on the reference brightness D(i) gradually. The 
method of making the brightness of the Sub image Signal 
converge on the reference brightness D(i) gradually is arbi 
trary and the brightness of the Sub image Signal may be 
changed in a nonlinear manner. 

0055 As substitute for the configuration of the first 
embodiment, the brightness adjusting part 10 may calculates 
the difference Ay=Xy(k)/m-y(n-1) between the brightness 
average value of the main image Signal of the present field 
Xy(k)/m and the brightness average value of the main image 
signal of the preceding field Y(n-1) at the step 402. At the 
step 403, it is determined whether the absolute value of AY 
is not less than a predetermined threshold or not. 
0056. When AY is greater than the predetermined thresh 
old, the brightness average value of the main image Signal 
of the present field is made to be Y(n)=Xy(k)/m and the 
reference brightness D(i) of the Sub image signal corre 
sponding to Y(n)=Xy(k)/m is read from the table. The actual 
brightness of the Sub image Signal of the present field is 
made to be the reference brightness D(i) instantly (step 404). 
0057 When AY is not greater than the predetermined 
threshold, the brightness average value of the main image 
signal of the present field is made to be Y(n)={Xy(k)/m+ 
Y(n-1)}/2 and the reference brightness of the Sub image 
Signal corresponding to Y(n) is defined as D(i). In this case, 
the actual brightness of the Sub image Signal of the present 
field Ys(n) is made to be Ys(n-1)+c (step 405). c is a value 
calculated by the present actual brightness Ys(n-1) and the 
reference brightness D(i). 
0058 At the step 406, the brightness adjusting part 10 
adjusts the brightness of the Sub image signal (in the first 
embodiment, the brightness level of the white character of 
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the subtitle part) to be the value determined at the step 404 
or step 405 and finishes its operation. 
0059. According to the above-mentioned brightness 
adjusting method, when the difference between brightness 
average value of the main image Signal of the preceding 
picture and the brightness average value of the present 
picture is not greater than a predetermined threshold, or 
when the difference between the actual brightness of the sub 
image Signal of the preceding picture and the reference 
brightness of the Sub image signal of the present picture (the 
value corresponding to the brightness average value of the 
main image signal) is not greater than a predetermined 
threshold, the brightness adjusting part 10 adjusts the bright 
neSS of the Sub image Signal to be the reference brightness 
of the present picture at a predetermined time constant. That 
is, when time variation in the brightness of the Sub image 
Signal or time variation in the brightness average value of the 
main image Signal is Small, the brightness adjusting part 10 
makes the actual brightness of the Sub image signal Ys(n) 
converge on the reference brightneSS gradually. 
0060. When the difference between brightness average 
value of the main image Signal of the preceding picture and 
the brightness average value of the present picture is greater 
than a predetermined threshold, or when the difference 
between the actual brightness of the Sub image Signal of the 
preceding picture and the reference brightness of the Sub 
image Signal of the present picture is greater than a prede 
termined threshold, the brightness adjusting part 10 adjusts 
the brightness of the Sub image Signal to be the reference 
brightness of the present picture instantly. That is, when time 
variation in the brightness average value of the main image 
Signal is large, the brightness adjusting part 10 makes the 
brightness of the Sub image Signal follow the brightness of 
the main image Signal instantly. Therefore, no delay in 
brightness variation in the Sub image Signal with respect to 
brightness variation in the main image Signal occurs. 
0061. In the first embodiment, the brightness average 
value calculating part 9 calculates the moving average value 
of the brightness average value of the main image Signal and 
outputs it to the brightness adjusting part 10. Therefore, even 
if the brightness average value of the main image Signal 
undergoes a Significant variation with time temporarily, no 
flicker occurs in the Sub image. 
0.062 According to the image reproducing device and the 
image reproducing method of the first embodiment, when 
the brightness of the main image signal is high, the bright 
neSS of the Sub image is adjusted to be high, and when the 
brightness of the main image Signal is low, the brightness of 
the Sub image is adjusted to below. Therefore, it is possible 
to output an image Signal that does not cause much eyestrain 
and is easily viewable for users. 

Second Embodiment 

0063 Referring to FIG. 2, FIG. 5 and FIG. 6, an image 
reproducing device (including an image reproducing 
method) in accordance with a second embodiment of the 
present invention will be described. 
0.064 FIG. 5 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
with the second embodiment of the present invention. The 
image reproducing device of the Second embodiment has the 
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configuration in which a contrast detecting part 12 and a 
contrast adjusting part 14 are added to the image reproduc 
ing device of the first embodiment. The contrast detecting 
part 12 has a contrast calculating part 13. The contrast 
adjusting part 14 has a parameter table for adjusting Sub 
image contrast 15. AS other elements are identical to those 
in the image reproducing device of the first embodiment, 
common blocks are marked with a common reference 
numeral and therefore the explanation is omitted. The image 
reproducing device of the Second embodiment adjusts the 
brightness of the Sub image Signal based on the brightness 
average value of the main image Signal and adjusts the 
contrast of the Sub image Signal based on the brightness 
average value and the contrast of the main image Signal. 
0065. The operation of the contrast detecting part 12 will 
be described. The contrast detecting part 12 receives the 
main image Signal from the main image Signal decoding part 
2. The contrast calculating part 13 extracts the main image 
Signal in the average value calculating region 202 (FIG. 2) 
for each field, filters the signal with a band-pass filter for 
passing a predetermined bandwidth (for example, frequency 
band of 1 to 1.5 MHz) and calculates a mean square 
amplitude. The contrast detecting part 12 Sends the value of 
the mean Square amplitude of the main image Signal to the 
contrast adjusting part 14. 
0066. The contrast adjusting part 14 adjusts the contrast 
of the Sub image Signal. A target value G(i, j) (1s isp, 
1sjsq) of the contrast value using parameters as the 
brightness average value of the main image Signal detected 
by the brightness detecting part 8 and the mean Square 
amplitude calculated by the contrast detecting part 12 are 
written into the parameter table for adjusting Sub image 
contrast 15 that contained in the contrast adjusting part 14. 
The brightness average value of the main image signal is 
Separated into p graduations (p is an arbitrary positive 
integer not less than 2) and the contrast of the main image 
Signal is separated into q graduations (q is an arbitrary 
positive integer not less than 2). A maximum value and a 
minimum value for each graduation are also written into the 
parameter table for adjusting Sub image contrast 15. 
0067 G(i,j) is a target value of the contrast value X(n) of 
the Sub image Signal. An actual contrast value of the Sub 
image Signal is defined as X(n). 
0068 The contrast adjusting part 14 calculates the dif 
ference AYs=D(i)-Ys(n-1) between the reference bright 
neSS D(i) of the Sub image signal of the present field and an 
actual brightness Ys(n-1) of the Sub image Signal of the 
preceding field and determines whether AYS is not less than 
a predetermined threshold or not. 
0069. When AYs is not less than the predetermined 
threshold, the actual contrast value X(n) of the Sub image 
Signal of the present field is made to be the target value G(i, 
j) instantly. When AYs is less than the predetermined 
threshold, the actual contrast value X(n) of the Sub image 
Signal of the present field is made to gradually get close to 
the target value G(i,j) from the present actual contrast value 
X(n-1) at a predetermined time constant. For example, the 
actual contrast value X of the Sub image Signal is incre 
mented or decremented at each predetermined time to con 
verge on the target value G(i, j). 
0070 AS Substitute for the configuration of the second 
embodiment, the contrast adjusting part 14 may calculate the 
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difference AY=Xy(k)/m-Y(n-1) between the brightness 
average value of the main image Signal of the present field 
Xy(k)/m and the brightness average value of the main signal 
of the preceding field Y(n-1). It is determined whether the 
absolute value of AY is not less than a predetermined 
threshold or not. 

0071. When AY is greater than the predetermined thresh 
old, the contrast adjusting part 14 Sets the brightness average 
value of the main image Signal of the present field as 
Y(n)=Xy(k)/m and reads the target value G(i, j) of the 
contrast of the Sub image Signal corresponding to Y(n)= 
Xy(k)/m from the table. The actual contrast value X of the 
Sub image Signal of the present field is made to the G(i, j) 
instantly. 

0072. When AY is not greater than the predetermined 
threshold, the brightness average value of the main image 
signal of the present field is made to be Y(n)={Xy(k)/m+ 
Y(n-1)}/2 and reads the target value G(i,j) of the contrast 
of the Sub image Signal corresponding to Y(n) from the table. 
The actual contrast value X(n) of the Sub image Signal of the 
present field is made to gradually get closer to the target 
value G(i,j) from the present actual contrast value X(n-1) 
at a predetermined time constant. 

0.073 FIG. 6 is a schematic diagram of a contrast adjust 
ing method in accordance with the Second embodiment of 
the present invention. In FIG. 6, horizontal axes of wave 
forms A, B, C, D, E and F represent the number of pixels in 
the horizontal direction and their vertical axes represent 
brightness. In FIG. 6, A is an example of the brightness 
Signal of the Sub image prior to adjusting the contrast. The 
level of the brightness Signal is adjusted by the brightness 
adjusting part 10. The actual contrast value X(n) of the sub 
image Signal of the present field is Set to be h. Firstly, a 
brightness Signal A is moved by the predetermined number 
of pixels h in the positive direction of horizontal axis (a 
signal B). Next, the brightness signal B is moved by the 
predetermined number of pixelsh in the positive direction of 
horizontal axis (a signal C). A signal D is obtained by 
Subtracting the Signal B from the Signal A. A signal E is 
obtained by Subtracting the Signal C from the Signal B. A 
Signal F obtained by Subtracting the Signal D from the Signal 
B and adding the signal E (=B-D-E) is the Sub image signal, 
the contrast of which is adjusted. A signal F is the Signal that 
outline of the Signal A is highlighted in the horizontal 
direction (the Signal that the character has a highlighted 
outline on its right and left sides). Similarly, the contrast 
adjusting part 14 adjusts the contrast also in the vertical 
direction. In FIG. 6, the signal F that outline of the signal A 
is highlighted in the vertical direction (the signal that the 
character has a highlighted outline on its upside and down 
Side) is obtained by regarding the horizontal axis as the 
number of horizontal line in the vertical direction and 
performing the Similar signal processing to the horizontal 
direction. 

0074. When the contrast value X(n) is large, the width of 
the peak black level and the peak white level that outline is 
highlighted is wide. When the contrast value X(n) is small, 
the width of the peak black level and the peak white level 
that outline is highlighted is narrow. AS Substitute for the 
Second embodiment, the depth of the peak black level and 
the height of the peak white level may be varied depending 
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on the contrast value X(n). The depth and width of the peak 
black level and the height and width of the peak white level 
may be varied. 
0075. The image signal composing part 4 composes the 
output Sub image Signal, the brightness and contrast of 
which are adjusted in the brightness adjusting part 10 and the 
contrast adjusting part 14 based on the brightness average 
value and the mean Square amplitude of the main image 
Signal and the main image Signal read from the buffer 
memory 3 in Sync with time, and transferS the composed 
Signal (second image signal) of the main image signal and 
the Sub image Signal to the image Signal outputting part 5. 
0076 According to the image reproducing device and the 
image reproducing method of the Second embodiment, when 
the brightness of the main image signal is high, the bright 
neSS of the Sub image is adjusted to be high, and when the 
brightness of the main image Signal is low, the brightness of 
the Sub image is adjusted to be low. Further, when the 
brightness of the main image Signal is high or the contrast of 
the main image Signal is large, the contrast of the Sub image 
is adjusted to be large, and when the brightness of the main 
image Signal is low or the contrast of the main image Signal 
is Small, the contrast of the Sub image is adjusted to be Small. 
Therefore, it is possible to output an image Signal that does 
not cause much eyestrain and is easily viewable for users. 
0077. The brightness detecting part 8 and the contrast 
detecting part 12 may be incorporated into one block to 
calculate the brightness average value and the contrast of the 
main image Signal concurrently. 

0078. The brightness adjusting part 10 and the contrast 
adjusting part 14 may be incorporated into one block to 
adjust the brightness and the contrast of the Sub image Signal 
concurrently. 

0079 The configuration in which the contrast of the Sub 
image Signal is firstly adjusted and then the brightness of the 
Sub image Signal is adjusted may be adopted. 

Third Embodiment 

0080 Referring to FIG. 7, an image reproducing device 
(including an image reproducing method) in accordance 
with a third embodiment of the present invention will be 
described. 

0081 FIG. 7 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
with the third embodiment of the present invention. The 
image reproducing device of the third embodiment has the 
configuration in which an external brightness detecting part 
16 and a main Signal brightness adjusting part 17 are added 
to the image reproducing device of the first embodiment. AS 
other elements are identical to those in the image reproduc 
ing device of the first embodiment, common blocks are 
marked with a common reference numeral and therefore the 
explanation is omitted. 
0082 The image reproducing device of the third embodi 
ment adjusts the brightness of the main image signal accord 
ing to the brightness of external light and then calculates the 
brightness average value of the main image Signal, and 
based on the brightness average value, adjusts the brightness 
of the Sub image Signal. The “brightness of external light' 
refers to the brightness of the place where the image Signal 
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(Second image signal) output from the image Signal output 
ting part 5 is displayed. Typically, it is an illuminance at a 
display Screen of a display device (not shown) connected to 
the image Signal outputting part 5. In this embodiment, the 
image signal is an output signal (output signal according to 
the input light quantity) of a photo detecting device that is 
located in the periphery of a display Screen of the display 
device connected to the image Signal outputting part 5 and 
receives a part of light radiated from outside toward the 
display Screen. 
0.083. The external brightness detecting part 16 detects 
the external brightness (illuminance) of the place where the 
image Signal (Second image signal) output from the image 
Signal outputting part 5 is displayed and transmits it to the 
main image brightness adjusting part 17. The main image 
brightness adjusting part 17 adjusts the brightness of the 
main image Signal input from the main image Signal decod 
ing part 2 according to the brightness of external light and 
transferS the main image Signal to the buffer memory 3 and 
the brightness detecting part 8. The brightness of the main 
image Signal is adjusted to be high when the brightness of 
external light is high (bright), and adjusted to be low when 
the brightness of external light is low (dark). 
0084. The brightness detecting part 8 receives input of 
the main image Signal, the brightness of which is adjusted, 
and calculates the brightness average value according to the 
similar method to that of the first embodiment. The bright 
neSS adjusting part 10 adjusts the brightness of the Sub image 
Signal received from the Sub image Signal generating part 7 
based on the brightness average value of the main image 
Signal according to the Similar method to that of the first 
embodiment and transferS the Sub image Signal to the image 
Signal composing part 4. The image Signal composing part 
4 composes the main image Signal read from the buffer 
memory 3 and the Sub image Signal received from the 
brightness adjusting part 10 in Sync with time and transfers 
the composed image Signal (Second image signal) to the 
image Signal outputting part 5. The image Signal outputting 
part 5 transfers the image signal with Subtitles (second 
image Signal) to the external display device. 
0085. The image reproducing device of the third embodi 
ment adjusts the brightness of the main image signal accord 
ing to the external brightness (illuminance) of the place 
where the image Signal (Second image signal) output from 
the image Signal outputting part 5 is displayed and further 
adjusts the brightness of the Sub image Signal based on the 
brightness average value of the main image Signal. The 
brightness of the Sub image Signal is adjusted to be high 
when the external brightneSS is high, and the brightness of 
the Sub image Signal is adjusted to be low when the external 
brightness is low. The brightness of the Sub image Signal is 
adjusted to be easily viewable bright. The image reproduc 
ing device of the present invention can output an image that 
does not cause much eyestrain and is easily viewable for 
USCS. 

Fourth Embodiment 

0.086 Referring to FIG. 8, an image reproducing device 
(including an image reproducing method) in accordance 
with a fourth embodiment of the present invention will be 
described. 

0.087 FIG. 8 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
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with the fourth embodiment of the present invention. The 
image reproducing device of the fourth embodiment has the 
configuration in which the brightness adjusting part 10 of the 
image reproducing device of the third embodiment is 
replaced with a brightness adjusting part 18. The brightness 
adjusting part 18 has a main image brightness and external 
brightness/Sub image brightneSS correspondence table 19. 
Common blocks to the image reproducing device of the third 
embodiment are marked with a common reference numeral 
and therefore the explanation is omitted. 
0088. The image reproducing device of the fourth 
embodiment composes the main image Signal, the brightness 
of which is adjusted based on the brightness (illuminance) of 
external light, and the Sub image signal, the brightness of 
which is adjusted based on brightness (illuminance) of 
external light and the brightness average value of the main 
image Signal, the brightness of which is not adjusted, in Sync 
with time and outputs the composed signal. 
0089. The external brightness detecting part 16 detects 
the brightness (illuminance) of the place where the image 
Signal (Second image Signak) output from the image signal 
outputting part 5 is displayed and transmits it to the main 
image brightness adjusting part 17 and the brightness adjust 
ing part 18. The main image brightness adjusting part 17 
adjusts the main image Signal input from the main image 
Signal decoding part 2 according to the brightness of exter 
nal light and transferS the main image Signal the buffer 
memory 3. The brightness of the main image Signal is 
adjusted to be high when the external brightness is high, and 
is adjusted to be low when the external brightness is low. 
0090 The brightness detecting part 8 receives input of 
the main image signal (the main image Signal, the brightness 
of which is not adjusted according to the brightness of 
external light) from the main image Signal decoding part 2, 
and calculates the brightness average value according to the 
similar method to that of the first embodiment. The bright 
neSS adjusting part 18 adjusts the brightness of the Sub image 
Signal received from the Sub image Signal generating part 7 
based on the brightness average value of the main image 
Signal and the brightness of external light and transferS the 
Sub image Signal to the image Signal composing part 4. A 
maximum value and a minimum value for each graduation 
of plural gradations into which the brightness average value 
of the main image Signal and the brightness of external light 
are divided and the brightness of the corresponding Sub 
image Signal are also written into the main image brightness 
and external brightness/Sub image brightness correspon 
dence table 19. When the brightness average value of the 
main image Signal is high or the external brightneSS is high, 
the brightness of the Sub image Signal is Set to be high. When 
the brightness average value of the main image Signal is low 
or the external brightness is low, the brightness of the Sub 
image Signal is set to be low. 
0091. The image signal composing part 4 composes the 
main image Signal read from the buffer memory 3 and the 
Sub image Signal received from the brightness adjusting part 
18 in Sync with time and transferS the composed image 
Signal (Second image signal) to the image signal outputting 
part 5. The image Signal outputting part 5 transferS the image 
Signal with Subtitle (second image Signal) to the external 
display device. 
0092. The image reproducing device of the fourth 
embodiment composes the main image Signal, the brightness 
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of which is adjusted based on the brightness of external 
light, and the Sub image Signal, the brightness of which is 
adjusted based on the brightness of external light and the 
brightness average value of the main image Signal, and 
outputs the composed Signal. Therefore, it is possible to 
output an image that does not cause much eyestrain and is 
easily viewable for users. 
0093. The configuration in which the brightness adjusting 
part 18 adjusts the brightness of the Sub image Signal only 
according to the brightness of external light may be adopted. 

Fifth Embodiment 

0094) Referring to FIG. 9, an image reproducing device 
(including an image reproducing method) in accordance 
with a fifth embodiment of the present invention will be 
described. 

0.095 FIG. 9 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
with the fifth embodiment of the present invention. The 
image reproducing device of the fifth embodiment has the 
configuration in which the contrast detecting part 12 and the 
contrast adjusting part 14 are added to the image reproduc 
ing device of the third embodiment. The contrast adjusting 
part 14 has the parameter table for adjusting Sub image 
contrast 15. As other elements are identical to those in the 
image reproducing device of the third embodiment, common 
blocks are marked with a common reference numeral and 
therefore the explanation is omitted. 
0096. The image reproducing device of the fifth embodi 
ment adjusts the brightness of the main image signal accord 
ing to the brightness of external light and then calculates the 
brightness average value and the contrast of the main image 
Signal, adjusts the brightness of the Sub image Signal based 
on the brightness average value, and adjusts the contrast of 
the Sub image Signal based on the brightness average value 
and the contrast. 

0097. The contrast detecting part 12 receives input of the 
main image Signal, the brightness of which is adjusted, and 
calculates the contrast value according to the Similar method 
to that of the Second embodiment. The contrast adjusting 
part 14 adjusts the contrast of the Sub image Signal received 
from the brightness adjusting part 10 based on the brightness 
average value and the contrast of the main image Signal 
according to the Similar method to that of the Second 
embodiment and transferS the Sub image Signal to the image 
Signal composing part 4. The image Signal composing part 
4 composes the main image Signal read from the buffer 
memory 3 and the Sub image Signal received from the 
contrast adjusting part 14 in Sync with time and transferS the 
composed image signal (Second image signal) to the image 
Signal outputting part 5. The image Signal outputting part 5 
transfers the image signal with Subtitle (second image Sig 
nal) to the external display device. 
0098. The image reproducing device of the fifth embodi 
ment adjusts the brightness of the main image signal accord 
ing to the external brightness (illuminance) of the place 
where the image Signal (Second image signal) output from 
the image Signal outputting part 5 is displayed and further 
adjusts the brightness and the contrast of the Sub image 
Signal based on the brightness average value and the contrast 
of the main image Signal. When the external brightness is 
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high, the Sub image Signal is adjusted to be high in bright 
neSS and large in contrast. When the external brightness is 
low, the Sub image Signal is adjusted to be low in brightness 
and Small in contrast. The brightness and the contrast of the 
Sub image Signal are adjusted to be easily viewable bright. 
The image reproducing device of the present invention can 
output an image that does not cause much eyestrain for 
USCS. 

Sixth Embodiment 

0099 Referring to FIG. 10, an image reproducing device 
(including an image reproducing method) in accordance 
with a sixth embodiment of the present invention will be 
described. 

0100 FIG. 10 is a block diagram for showing the con 
figuration of the image reproducing device in accordance 
with the sixth embodiment of the present invention. The 
image reproducing device of the Sixth embodiment has the 
configuration in which the contrast detecting part 12 (includ 
ing a contrast calculating part 13 and a contrast adjusting 
part 20 (including a parameter table for adjusting Sub image 
contrast 21) are added to the image reproducing device of 
the fourth embodiment. A maximum value and a minimum 
value for each graduation of plural gradations into which the 
brightness average value and the contrast value of the main 
image signal (the main image signal, brightness of which is 
not adjusted according to the brightness of external light), 
and the brightness of external light are divided and the 
brightness of the corresponding Sub image signal are also 
written into parameter table for adjusting Sub image contrast 
21. Common blocks to the image reproducing device of the 
fourth embodiment (FIG. 8) are marked with a common 
reference numeral and therefore the explanation is omitted. 
0101 The image reproducing device of the sixth embodi 
ment composes the main image Signal, the brightness of 
which is adjusted based on the brightness (illuminance) of 
external light, and the Sub image signal, the brightness of 
which is adjusted based on the brightness (illuminance) of 
external light and the brightness average value of the main 
image Signal, the brightness of which is not adjusted, and the 
contrast of the Sub image Signal is adjusted based on the 
brightness (illuminance) of external light and the brightness 
average value and the contrast value of the main image 
Signal, the brightness of which is not adjusted, in Sync with 
time, and outputs the composed signal. 
0102) The external brightness detecting part 16 detects 
the brightness (illuminance) of the place where the image 
Signal (Second image signal) output from the image signal 
outputting part 5 is displayed and transmits it to the main 
image brightness adjusting part 17, the brightness adjusting 
part 18 and the contrast adjusting part 20. The main image 
brightness adjusting part 17 adjusts the brightness of the 
main image Signal input from the main image Signal decod 
ing part 2 and transferS the main image Signal to the buffer 
memory 3. The brightness of the main image Signal is 
adjusted to be high when the brightness of external light is 
high, and is adjusted to be low when the brightness of 
external light is low. 
0103) The contrast detecting part 8 receives input of the 
main image Signal (the main image signal, the brightness of 
which is not adjusted according to the brightness of external 
light) from the main image signal decoding part 2, and 
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calculates the brightness average value according to the 
similar method to that of the first embodiment. The bright 
neSS adjusting part 18 adjusts the brightness of the Sub image 
Signal received from the Sub image Signal generating part 7 
based on the brightness average value of the main image 
Signal and the brightness of external light and outputs the 
Sub image Signal. 

0104. The contrast detecting part 12 receives input of the 
main image Signal (the main image signal, the brightness of 
which is not adjusted according to the brightness of external 
light) from the main image Signal decoding part 2 and 
calculates the contrast value according to the Similar method 
to that of the Second embodiment. The contrast adjusting 
part 20 adjusts the contrast of the Sub image Signal received 
from the brightness adjusting part 18 based on the brightness 
average value and the contrast value of the main image 
Signal and the brightness of external light and transferS the 
Sub image Signal to the image Signal composing part 4. 

0105. When the brightness average value of the main 
image is high, the contrast of the main image is large, or the 
external brightness is high, the contrast of the Sub image 
Signal is adjusted to be large. When the brightness average 
value of the main image is low, the contrast of the main 
image is Small, or the external brightness is low, the contrast 
of the Sub image signal is adjusted to be Small. 
0106 The image signal composing part 4 composes the 
main image Signal read from the buffer memory 3 and the 
Sub image Signal received from the contrast adjusting part 20 
in Sync with time, and transfers the composed signal (Second 
image signal) to the image signal outputting part 5. The 
image signal outputting part 5 transferS the image Signal 
with Subtitle (second image signal) to the external display 
device. 

0107 The image reproducing device of the sixth embodi 
ment composes the main image Signal, the brightness of 
which is adjusted based on the brightness of external light, 
and the Sub image Signal, the brightness and the contrast of 
which are adjusted based on the brightness of external light 
and the brightness average value and the contrast value of 
the main image Signal, and outputs the composed signal. 
Therefore, it is possible to output an image that does not 
cause much eyestrain and is easily viewable for users. 

0108. In the first embodiment to the sixth embodiment, 
although calculation of the brightness average value of the 
main image Signal, detection of the contrast of the main 
image Signal, adjustment of the brightness of the Sub image 
Signal and adjustment of the contrast of the Sub image Signal 
are performed on a field by-field basis, they may be per 
formed by a frame-by-frame basis. 

0109. In the first embodiment to the sixth embodiment, 
although the image Signal read from a DVD is input to the 
image Signal inputting part 1, other image Signal including 
the main image Signal and the Sub image Signal may be 
input. The image reproducing device may be, for example, 
a tuner or television that receives airwave including the main 
image Signal and the Sub image Signal and displays it on the 
display. 

0110. In the first embodiment to the sixth embodiment, 
the brightness adjusting part 10 uses the table to derive the 
brightness value of the Sub image Signal based on the 
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brightness average value of the main image Signal. Instead 
of the table, a predetermined computing equation may be 
used. 

0111. In the second, fifth and sixth embodiments, the 
contrast adjusting part 14 uses the table to derive the contrast 
of the Sub image Signal. Instead of the table, a predetermined 
computing equation may be used. 

0112 In the first embodiment to the sixth embodiment, 
the character is represented in white (only the brightness 
Signal). Instead of this, the character may be represented in 
color. For example, the brightness value Superimposed on 
the colored character is adjusted based on the brightness 
average value of the main image Signal. 
0113. In the first embodiment to the sixth embodiment, 
the brightness adjusting part 10 adjusts the brightness of the 
Sub image Signal based on only the brightness average value 
of the main image Signal. Instead of this, the brightness 
adjusting part 10 may adjust the brightness of the Sub image 
Signal based on the brightness average value and the contrast 
of the main image Signal. 
0114. In the second, fifth and sixth embodiments, the 
contrast adjusting part 14 adjusts the contrast of the Sub 
image Signal based on the brightness average value and the 
contrast of the main image Signal. Instead of this, the 
contrast adjusting part 14 may adjust the contrast of the Sub 
image Signal based on only the brightness average value or 
the contrast of the main image Signal. When the contrast 
adjusting part 14 adjusts the contrast of the Sub image Signal 
based on only the brightness average value of the main 
image Signal, the contrast detecting part 12 need not to be 
provided. 
0115 The image reproducing device and the image repro 
ducing method of the present invention can control the 
brightness and/or contrast of the Sub image according to the 
brightness and/or contrast of the main image and has an 
advantageous effect of minimizing eyestrain of users. 
0116. Although the invention has been described in its 
preferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred form 
has been changed in the details of construction and the 
combination and arrangement of parts may be resorted to 
without departing from the Spirit and the Scope of the 
invention as hereinafter claimed. 

INDUSTRIAL APPLICABILITY 

0117 The image reproducing device and the image repro 
ducing method of the present invention are useful as an 
image reproducing device and an image reproducing method 
including a main image Signal and a Sub image Signal. 

1. An image reproducing device comprising: 
an image Signal inputting part for receiving input of a first 

image Signal; 

a Sub image Signal generating part for generating a Sub 
image Signal from information on a Sub image 
extracted from Said first image Signal; 

a main image Signal decoding part for extracting a main 
image Signal from Said first image Signal and decoding 
Said main image signal; 
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a brightness detecting part for detecting a brightness of 
Said main image Signal and calculating a brightness 
average Value; 

a brightness adjusting part for adjusting a brightness of 
Said Sub image Signal based on Said brightneSS average 
value; 

an image Signal composing part for composing Said main 
image Signal and Said Sub image Signal, the brightness 
of which is adjusted, and generating a Second image 
Signal; and 

an image Signal outputting part for outputting Said Second 
image Signal. 

2. An image reproducing device as Stated in claim 1 
further comprising a contrast adjusting part for adjusting a 
contrast of Said Sub image Signal based on Said brightness 
average value, wherein 

Said image Signal composing part composes Said main 
image Signal and Said Sub image Signal, the brightness 
and the contrast of which are adjusted, and generates a 
Second image Signal. 

3. An image reproducing device as Stated in claim 1 
further comprising a contrast detecting part for detecting a 
contrast of Said main image Signal, wherein 

Said brightness adjusting part adjusts the brightness of the 
Sub image Signal based on Said brightness average 
value and Said contrast. 

4. An image reproducing device as Stated in claim 1 
further comprising: 

a contrast detecting part for detecting the contrast of Said 
main image Signal; and 

a contrast adjusting part for adjusting the contrast of Said 
Sub image Signal based on Said contrast or said bright 
neSS average value and Said contrast, wherein 

Said image Signal composing part composes Said main 
image Signal and Said Sub image Signal, the brightness 
and the contrast of which are adjusted, and generates a 
Second image Signal. 

5. An image reproducing device as Stated in claim 1 
further comprising: 

an external brightness detecting part for detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 

a main image brightness adjusting part for adjusting the 
brightness of Said main image Signal based on Said 
external brightness, wherein 

Said brightness detecting part detects the brightness of 
Said main image signal, the brightness of which is 
adjusted, and calculates a brightness average value, and 

Said image Signal composing part composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image Signal, the brightness of which is 
adjusted or the brightness and the contrast of which are 
adjusted, and generates a Second image Signal. 

6. An image reproducing device as Stated in claim 1 
further comprising: 

an external brightness detecting part for detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 
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a main image brightness adjusting part for adjusting the 
brightness of Said main image signal based on Said 
external brightness, wherein 

Said brightness adjusting part adjusts the brightness of the 
Sub image Signal based on Said external brightness and 
the brightness of Said main image Signal, the brightness 
of which is not adjusted, and 

Said image Signal composing part composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image Signal, the brightness of which is 
adjusted, and generates a Second image signal. 

7. An image reproducing device as Stated in claim 2 
further comprising: 

an external brightness detecting part for detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 

a main image brightness adjusting part for adjusting the 
brightness of Said main image signal based on Said 
external brightness, wherein 

Said contrast adjusting part adjusts the contrast of Said Sub 
image Signal based on Said external brightness and the 
brightness of the main image Signal, the brightness of 
which is not adjusted, and 

Said image Signal composing part composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image Signal, the brightness and the contrast of 
which are adjusted, and generates a Second image 
Signal. 

8. An image reproducing device as Stated in claim 1 
further comprising a storing part for Storing Said main image 
Signal and outputting Said main image Signal with a delay, 
wherein 

Said image Signal composing part composes Said main 
image Signal, the brightness average value of which is 
calculated, output from Said storing part with a delay 
and Said Sub image Signal, the brightness of which is 
adjusted based on Said brightness average value. 

9. An image reproducing device as Stated in claim 1, 
wherein 

when a difference between the brightness average value of 
Said main image Signal of a preceding picture and the 
brightness average value of Said main image Signal of 
a present picture is not greater than a predetermined 
threshold, or when a difference between the brightness 
value of Said Sub image Signal of the preceding picture 
and the brightness value of Said Sub image Signal 
corresponding to the brightness average value of Said 
main image Signal of the present picture is not greater 
than a predetermined threshold, Said brightness adjust 
ing part adjusts the brightness of Said Sub image Signal 
to be a value corresponding to the brightness average 
value of Said main image Signal of the present picture 
at a predetermined time constant, and 

when a difference between the brightness average value of 
Said main image Signal of a preceding picture and the 
brightness average value of Said main image Signal of 
a present picture is greater than a predetermined thresh 
old, or when a difference between the brightness value 
of Said Sub image Signal of the preceding picture and 
the brightness value of Said Sub image Signal corre 



US 2005/011 7813 A1 

sponding to the brightness average value of Said main 
image Signal of the present picture is greater than a 
predetermined threshold, Said brightness adjusting part 
adjusts the brightness of Said Sub image Signal to be a 
value corresponding to the brightness average value of 
Said main image Signal of the present picture instantly. 

10. An image reproducing method comprising: 
an image Signal inputting Step of receiving input of a first 
image Signal; 

a Sub image Signal generating Step of generating a Sub 
image Signal from information on a Sub image 
extracted from Said first image Signal; 

a main image Signal decoding Step of extracting a main 
image Signal from Said first image Signal and decoding 
Said main image signal; 

a brightneSS detecting Step of detecting a brightness of 
Said main image Signal and calculating a brightness 
average Value; 

a brightness adjusting Step of adjusting a brightness of 
Said Sub image Signal based on Said brightneSS average 
value; 

an image Signal composing Step of composing Said main 
image Signal and Said Sub image Signal, the brightness 
of which is adjusted, and generating a Second image 
Signal; and 

an image Signal outputting Step of outputting Said Second 
image Signal. 

11. An image reproducing method as Stated in claim 10 
further comprising a contrast adjusting Step of adjusting a 
contrast of Said Sub image Signal based on Said brightness 
average value, wherein 

Said image Signal composing Step composes Said main 
image Signal and Said Sub image Signal, the brightness 
and the contrast of which are adjusted, and generates a 
Second image Signal. 

12. An image reproducing method as Stated in claim 10 
further comprising a contrast detecting Step of detecting a 
contrast of Said main image Signal, wherein 

Said brightness adjusting Step adjusts the brightness of the 
Sub image Signal based on Said brightness average 
value and Said contrast. 

13. An image reproducing method as Stated in claim 10 
further comprising: 

a contrast detecting Step of detecting the contrast of Said 
main image Signal; and 

a contrast adjusting Step of adjusting the contrast of Said 
Sub image Signal based on Said contrast or said bright 
neSS average value and Said contrast, wherein 

Said image Signal composing Step composes Said main 
image Signal and Said Sub image Signal, the brightness 
and the contrast of which are adjusted, and generates a 
Second image Signal. 

14. An image reproducing method as Stated in claim 10 
further comprising: 

an external brightness detecting Step of detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 
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a main image brightness adjusting Step of adjusting the 
brightness of Said main image signal based on Said 
external brightness, wherein 

Said brightness detecting Step detects the brightness of 
Said main image Signal, the brightness of which is 
adjusted, and calculates a brightness average value, and 

Said image Signal composing Step composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image Signal, the brightness of which is 
adjusted or the brightness and the contrast of which are 
adjusted, and generates a Second image signal. 

15. An image reproducing method as Stated in claim 10 
further comprising: 

an external brightness detecting Step of detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 

a main image brightness adjusting Step of adjusting the 
brightness of Said main image signal based on Said 
external brightness, wherein 

Said brightness adjusting Step adjusts the brightness of the 
Sub image Signal based on Said external brightness and 
the brightness of Said main image Signal, the brightness 
of which is not adjusted, and 

Said image Signal composing Step composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image signal, the brightness of which is 
adjusted, and generates a Second image signal. 

16. An image reproducing method as Stated in claim 11 
further comprising: 

an external brightness detecting Step of detecting an 
external brightness as a brightness of a Space where 
Said Second image Signal is displayed; and 

a main image brightness adjusting Step of adjusting the 
brightness of Said main image signal based on Said 
external brightness, wherein 

Said contrast adjusting Step adjusts the contrast of Said Sub 
image Signal based on Said external brightness and the 
brightness of the main image Signal, the brightness of 
which is not adjusted, and 

Said image Signal composing Step composes Said main 
image Signal, the brightness of which is adjusted, and 
Said Sub image Signal, the brightness and the contrast of 
which are adjusted, and generates a Second image 
Signal. 

17. An image reproducing method as Stated in claim 10 
further comprising a delaying Step of Storing Said main 
image Signal and outputting Said main image Signal with a 
delay, wherein 

Said image Signal composing Step composes Said main 
image Signal, the brightness average value of which is 
calculated and which is output with a delay by Said 
delaying Step, and Said Sub image Signal, the brightness 
of which is adjusted based on the brightness average 
value. 

18. An image reproducing method as Stated in claim 10, 
wherein 

when a difference between the brightness average value of 
Said main image Signal of a preceding picture and the 
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brightness average value of Said main image Signal of 
a present picture is not greater than a predetermined 
threshold, or when a difference between the brightness 
value of Said Sub image Signal of the preceding picture 
and the brightness value of Said Sub image Signal 
corresponding to the brightness average value of Said 
main image Signal of the present picture is not greater 
than a predetermined threshold, Said brightness adjust 
ing Step adjusts the brightness of Said Sub image Signal 
to be a value corresponding to the brightness average 
value of Said main image Signal of the present picture 
at a predetermined time constant, and 

when a difference between the brightness average value of 
Said main image Signal of a preceding picture and the 
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brightness average value of Said main image Signal of 
a present picture is greater than a predetermined thresh 
old, or when a difference between the brightness value 
of Said Sub image Signal of the preceding picture and 
the brightness value of Said Sub image Signal corre 
sponding to the brightness average value of Said main 
image Signal of the present picture is greater than a 
predetermined threshold, Said brightness adjusting Step 
adjusts the brightness of Said Sub image Signal to be a 
value corresponding to the brightness average value of 
Said main image Signal of the present picture instantly. 


