
ASPECT RATIO CONVERTING APPARATUS The present invention relates to an
aspect ratio converting apparatus provided in a TV picture display unit
and, more particularly, to an aspect ratio converting apparatus adopting a
side panel system. In the NTSC system, the aspect ratio of a TV picture is
4 : 3.  However, high definition television (HDTV) has recently been being
put to practical use.  In HDTV, a wide aspect ratio, namely, an aspect
ratio of 16 : 9 is adopted. In order to display a picture having an aspect
ratio of 4 : 3 in HDTV, it is necessary to convert the aspect ratio from 4
: 3 to 16 : 9. Similar problems exist with other television standards such
as PAL and SECAM for example. However, if the the aspect ratio is converted
at different compression ratios in the horizontal direction and in the
vertical direction, the picture is distorted.  It is therefore necessary to
convert the aspect ratio at the same compression ratio in the horizontal
direction and in the vertical direction.  For example, when there is a
"round" pattern in the picture before conversion, the "roundness" must be
maintained after conversion. This condition is sometimes called
"maintenance of roundness'.    Fig. 1 of the accompanying drawings shows a
picture 6 having an aspect ratio of 4 : 3 and a picture 8 having an 



aspect  ratio of 16 : 9. In the picture 6, a picture region 10 (surrounded
by the broken lines) is a region in which picture information can exist as
video signals.  A display region 12 (surrounded by the solid lines) is a
region in which a picture is actually displayed on a TV picture display
unit, and an overscanning region 14 is a region in which a picture is not
displayed on the display unit.  In the display unit, the ratio of the
horizontal width and the vertical width of the display region 12 is
ordinarily set to be 4 : 3 as the picture region 10. In the picture 8
having a wide aspect ratio, the reference numeral 20 represents an
overscanning region. Among the picture information in a picture region 16,
only the picture information in a display region 18 is actually displayed.
As a system for converting the picture 6 having an aspect ratio of 4 : 3
into the picture 8 having an aspect ratio of 16 : 9, a "side panel system"
is conventionally known. In this system, as shown in Fig. 1, the picture
region 10 is first compressed equally both in the horizontal direction (H)
and the vertical direction (V), as shown in Fig. 1. In this case, in the
conventionally known "cut mode" in the side panel system, both ends of the
picture -2-  



region 10 in the horizontal direction are first cut by a predetermined
width d, and the picture information in the remaining region (period) 100
is compressed. It is because there are a few TV signals with a part of the
picture information missing at both side ends of a picture at the start and
end (right and left ends in the picture region 10) of one horizontal
scanning period 104 that both ends of the picture region 10 are cut at the
predetermined width d. By the above-described compression of the picture,
the picture information in a partial region 102 of the wide picture region
16 is obtained. However, there is no picture information in both side
regions S1 of the region 102. As a countermeasure, a side panel image
having a predetermined luminance (generally gray or black) is insert- ed
into the regions S1, thereby constituting a picture having an overall
aspect ratio of 16 : 9. Fig. 2 shows an example of a display in the cut
mode in the side panel system. On both sides of a compressed picture 21, a
side panel image 22 having a predetermined luminance is displayed. In Fig.
1, the ratio of the horizontal width and the vertical width of the
compressed picture in the horizontal direction in the actual displaying
region (the overlapping portion of the region 18 and the region 102) is set
to be 4 



-3-    : 3 in most cases in the same way as the aspect ratio of the picture
6. In order to realize the ratio of 4 : 3, the cut width d is determined in
correspondence with the amount of overscanning in the vertical direction.
Fig. 3 shows a conventional aspect ratio converting apparatus. In Fig. 3, a
video signal 200 and a horizontal synchro- nization signal 202 are input to
an aspect ratio converting portion 30. The aspect ratio converting portion
30 inputs, a picture having an aspect ratio of 4 : 3 and outputs a picture
having an aspect ratio of 16 : 9 by compressing the picture and adding side
panel images thereto. A setting portion 32 is composed of a ROM, etc., and
stores the set value of  the horizontal width of the region 100 (see Fig.
1). A controller 34 composed of a microcompu- ter, etc. reads the set value
from the setting portion 32 and controls the aspect ratio converting
portion 30. If a TV signal is a luminance and color difference system, two
systems of aspect ratio apparatuses are neces- sary, and if a TV signal is
an RGB system, three systems thereof are necessary. The above-described
side panel system, however, suffers from the following problems. In the
above-described cut 



mode, the horizontal width of the side panel image is enlarged, as shown in
Fig. 2. Although there are actually -4-    many TV signals for picture
information in the region having the predetermined width d shown in Fig. 1,
both ends of the picture are uniformly cut in the cut mode and the width of
the side panel image is therefore enlarged by the width corresponding to
the cut width.   In addition, the important picture information existing in
the cut region is discarded. To eliminate this problem, the present
inventors have devised a "wide mode". This is a method of displaying all
the picture information in the horizontal scanning period 104 without
cutting the ends of the picture region 10. By adopting this mode, it is
possible to reduce the horizontal width of the side panel image. In the
wide mode, however, if there is no picture information at the side ends of
the picture, the following problem occurs. Fig. 4 shows an example of a
display in the wide mode. In the wide mode, a side panel image 22 having a
smaller width is inserted into a region S2. If there is no picture
information at the side ends of the picture region 10, an offensive black
line 24 indicating that there is no data is displayed on the boundary
between the compressed picture 21 



and the gray side panel image 22. Conventional aspect ratio converting
apparatus of the side panel system are disclosed, for example, in Japanese
Patent Laid-Open Nos. Hei 2-152380 and Hei 2-92077.  In -5-    these
apparatuses, the aspect ratio is converted without distorting the picture
by adding a side panel image to the vacant picture region. In neither of
these apparatuses, however, is the case in which there is no information at
the side ends of a picture or the case in which there is picture
information at the side ends of a picture taken into consideration.
Therefore, these apparatuses suffer from either of the above-described
problems. Another example of a conventional aspect ratio convert- ing
apparatus is that disclosed in Japanese Patent Laid-Open No. Hei 2-107080.
This apparatus allows a converting mode to be selected from a plurality of
modes. When a first mode is selected (see Fig. 2(a) in the specification),
the aspect ratio is converted with some distortion in the picture. When a
second mode is selected (Fig. 2(b) in the specifica- tion), the aspect
ratio is converted by the conventional side panel system.  When a third
mode is selected (Fig. 2(c) in the specification), the aspect ratio is
converted with 



the upper and lower portions of the original picture par- tially cut. In
this apparatus, however, neither the case in which there is no information
at the side ends of a picture nor the case in which there is picture
information at the side ends of a picture is     taken into consideration.
-6-    Accordingly, it is an object of the present invention to eliminate
the above-described problems in the related art and to provide  an aspect
ratio converting apparatus which allows an appropriate mode in the side
panel system to be selected in 5 accordance with the state of video
signals. It is another object of the present invention to provide an aspect
ratio converting apparatus which is capable of detecting the available
period of a picture in which picture information actually exists. 10
According to the first aspect of the present invention there is provided an
aspect ratio converting apparatus for producing a second picture having a
second aspect ratio on the basis of a first picture having a first aspect
ratio, the apparatus comprising: (a) a means for selecting a cut mode or a
15 wide mode; (b) a means for compressing the first picture at a
predetermined compression ratio which is the same in the vertical direction
and in the horizontal direction and which is 



the same whichever of the cut mode or the wide mode is selected, the means
when the cut mode is selected, compressing 20 the first picture excluding a
predetermined width in the horizontal direction at both ends of the first
picture and outputting a first compressed picture, said means, when the
wide mode is selected, compressing the whole of the first picture in the
horizontal direction and outputting a second 25 compressed picture; and (c)
a means for outputting the second picture by adding, when the cut mode is
selected, a wide side panel image to both sides of the first compressed
picture or by adding, when the wide mode is selected, a narrow side panel
image to both sides of the second compressed picture. 30     According to
the second aspect of the present invention there is provided a method of
converting the aspect ratio of a first picture having a first aspect ratio
to produce a second picture having a second aspect ratio, the method
comprising the steps of: selecting a cut mode.or a wide mode; compressing
the 35 first picture at a predetermined compression ratio which is the same
in the vertical direction and in the horizontal direction and which is the
same whichever of the cut mode or the wide mode is selected, and outputting
a compressed picture; wherein, when the cut mode is selected, the first
picture excluding a 1    predetermined width in the horizontal direction at
both ends of 



the first picture is compressed and a first compressed picture is output,
while,  when the wide mode is selected, the whole of the first picture in
the horizontal direction is compressed and 5 a second compressed picture is
output; and outputting the second picture by adding, when the cut mode is
selected   a wide side panel image to both sides of the first compressed
picture or by adding, when the wide mode is selected, a narrow side panel
image to both sides of the second compressed picture 10      According to
the structure of the first aspect or method of the second aspect, it is
possible to freely select the cut mode or the wide mode.  Therefore, when
there is no picture information on either end of the picture, the cut mode
is adopted, thereby preventing the offensive black line (Fig. 4). 15 On the
other hand, when there is picture information on either end of the picture,
the wide mode is adopted, thereby effectively utilising the picture
information. According to a third aspect of the present invention, there is
provided an aspect ratio converting apparatus for 20 producing a second
picture having a second aspect ratio on the basis of a first picture having
a first aspect ratio, the apparatus comprising: (a) a means for detecting
the available period of the first picture in the horizontal direction in
which there is picture information; (b) a means for compressing 25 the
picture in the available period in the first picture at a predetermined
compression ratio which is the same in the vertical direction and in the
horizontal direction and which is the same whatever the size of the
available period; and (c) a 



means for adding a side panel image to both sides of the 30 compressed
picture to produce the second picture. According to the fourth aspect of
the present invention there is provided a method of converting the aspect
ratio of a first picture having a first aspect ratio to produce a second
picture having a second aspect ratio, the method comprising the 35 steps
of: detecting the available period of the first picture in the horizontal
direction in which there is picture information; compressing the picture in
the available period in the first picture at  a predetermined compression
ratio which is the same in the vertical direction and in the horizontal
direction and which is the same whatever the size of the available period;
and adding a side panel image to both sides 5 of the compressed picture to
produce the second picture. According to the structure of the third aspect
or the method of the fourth aspect, the available period of the first
picture in which picture information actually exists is detected, and the
picture in the detected period is compressed. 10 It is therefore possible
to effectively utilise the picture information and prevent the occurrence
of an offensive black line.    



The present invention will be further explained in the following
description of the exemplary embodiments thereof, taken in conjunction with
the accompanying drawings, in which:- Fig. 1 shows the principle of the
conversion of an aspect ratio; Fig. 2 shows an example of the display of a
picture including side panel images; Fig. 3 is a block diagram of the
structure of a conven- tional aspect ratio converting apparatus; Fig. 4
shows a black line occurring on the boundary between a narrow side panel
image and the actual picture; Fig. 5 is a block diagram of the structure of
a first embodiment of an aspect ratio converting apparatus according to the
present invention; Fig. 6 is a block diagram of the structure of the aspect
ratio converting portion in the embodiment shown in Fig. 5; Fig. 7 is a
timing chart of the operation of the aspect ratio converting portion shown
in Fig. 6; Fig. 8 shows the operation in the  cut mode in the side panel
system; Fig. 9 shows the operation in the wide mode in the side panel
system; and    Fig. 10 is a block diagram of the structure of a second 



embodiment of an aspect ratio converting apparatus according to the present
invention. First Embodiment Fig. 5 is a block diagram of the structure of a
first embodiment of an aspect ratio converting apparatus according to the
present invention. In Fig. 5, an aspect ratio converting portion 36 inputs
a picture having an aspect ratio of 4 : 3 and outputs a picture having an
aspect ratio of 16 : 9 by compressing the picture (time axis) and adding
side panel images thereto. The aspect ratio converting portion 36 inputs a
video signal (a signal for a first picture) 200 and a horizontal
synchronization signal 202, and outputs a video signal 204 (a signal for a
second picture). A mode switching portion 38 is composed of a first setting
device 40 for storing a set value A, a second setting device 42 for storing
a set value B, and a switch 44 for selecting the output of the first
setting device 40 or the output of the second setting device 42.  Each of
the first and second setting devices 40, 42 is composed of, for example, a
ROM.    The set value A corresponds to the cut mode and the set value B
corresponds to the wide mode. Each set value is composed of the address
data for the reading starting 



position and the reading ending position in the horizontal period as the
object of compression. The cut mode and the wide mode will be described
later in detail with reference to Figs. 8 and 9, respectively. A controller
46 composed of a microcomputer, etc  reads the selected set value and
controls the aspect ratio con- verting portion 36 on the basis of the set
value. Fig. 6 shows the actual structure of the aspect ratio converting
portion 36, and Fig. 7 is a timing chart of the operation of thereof. In
Fig. 6, the video signal 200 is converted into a digital video signal 206
by an A/D converter 39. The digital video signals 206 in one horizontal
scanning period (1H) are alternately stored in a line memory 41-1 and a
line memory 41-2.  Each line memory temporarily stores the picture
information in one horizontal scanning period (lH). In the operation of
each of the line memories, 41-1 and 41-2 shown in Fig. 7, the symbol W
represents "write" and R "read". In Fig. 6, the digital video signals 206
which are stored in the line memory 41-1 and 41-2 are alternately read out
at a (e.g, 4/3 times) higher frequency than the writing    frequency.  By
increasing the reading frequency in this way, the video signal is
compressed (see Fig. 7(d)). The com- 



pression ratio is determined by the ratio of the writing speed and the
reading speed. The reading operation and the writing operation are
controlled by a compression controller 43. The writing frequency and the
reading frequency in the cut mode agree with those in the wide mode.
However, the reading starting position (starting address) and the reading
ending position (ending address) in the horizontal period in the cut mode
are different from those in the wide mode. A side panel video signal
generator 47 is controlled by the compression controller 43 and outputs a
side panel video signal having a horizontal width which corresponds to the
mode. An adder 45 adds a side panel video signal to the compressed video
signal 207 before and after the compressed video signal 207. By adding the
side panel video signal, a picture having an aspect ratio of 16 : 9 is
produced. A D/A converter 48 converts an output signal 208 of the adder 45
into an analog video signal 204. A control signal is supplied from the
controller 46 (see Fig. 5) to the compression controller 43. The compres-
sion controller 43 controls the frequency of the line memory    41, the
side panel video signal generator 47 and the adder 45 on the basis of the
supplied control signal. 



The structure of the aspect ratio controlling portion 36 is the same as
that of a conventional one, but this embodiment is characterized
functionally by the fact that the aspect ratio controlling portion 36 is
operated in two modes. The cut mode and the wide mode will now be
explained. Fig. 8 shows the operation in the cut mode, and Fig. 9 shows the
operation in the wide mode. Fig. 1 will also be helpful to the
understanding of these operations. In Fig. 8, the reference numeral 104
represents the horizontal period of the picture region 10.  The reference
numeral 100 represents the horizontal period of the display region 12, and
the symbol d represents an overscanning period.  In a TV picture display
unit of the current NTSC system, the picture information in the period 100
is dis- played. In the cut mode, the picture information in the period 100
is compressed to form the compressed video signal 207. In the structure
shown in Fig. 6, the picture (time axis) is compressed by reading the video
signal at a high speed from the line memory 41. Both ends of the period 104
are cut at the predetermined width d by delaying the start of reading and
advancing the end of reading.    As shown in Fig. 8(d), the side panel
image 22 is added 



to both sides of the compressed picture 21.  In this way, a wide picture
having a converted aspect ratio is displayed on the display unit. In the
wide mode shown in Fig. 9, all the picture information in the period 104 is
compressed to produce a compressed picture.  Neither end of the picture
region 104 is cut, and all the picture information in the picture region 10
is displayed. (It goes without saying that the overscanning region in the
vertical region is not dis- played.) As shown in Fig. 9(d), in the wide
mode, no part of the picture information of the first picture is cut, so
that all the picture information in the picture region 10 is dis- played.
In addition, it is possible to reduce the width of the side panel image
compared with that in the cut mode. As explained above, according to the
first embodiment, it is possible to select the cut mode or the wide mode as
desired. It is therefore possible to eliminate the problem shown in Fig. 4
by adopting the cut mode to a picture which has or may have no picture
information on both sides of the picture information. On the other hand,
the wide mode is adopted to a picture which has picture information on both
sides of the    



picture region so as to effectively utilize the picture information.  It is
thus possible to display a picture having a narrow side panel image, in
other words, a substan- tially wide picture. Second Embodiment Fig. 10
shows the structure of a second embodiment. This embodiment is different
from the first embodiment in that the horizontal region in which picture
information actually exists is detected as the object of compression. In
other words   if there is no picture information at the side ends of a
picture, the size of the side panel image is varied in correspondence with
the portion in which there is no picture information, so that a picture
having a wide overall aspect ratio is constantly produced.  This will be
explained in more detail hereinunder. A digital video signal 300
(represented by a broken line 300 in Fig. 6) obtained by A/D conversion is
supplied from the aspect ratio converting portion 36 to a detector 50. The
A/D converter 39 may naturally be provided within the detector 50. The
detector 50 compares the digital video signal 300 with a reference value K
(see Fig. 7).  At this time, a comparator 50a stores in the internal memory
the address of the first digital video signal 300 which exceeds the refer-
ence value K in the horizontal period.  The comparator 50a   



also stores the address of the first signal 300 which lowers to not more
than the reference value K. The address storing operation is executed on
every scanning line and for a plurality of pictures as a rule. The starting
address and the ending address are finally judged on the basis of the
plurality of stored addresses. In judging these addresses, an averaging
technique is adopted after noise  is removed. The period between the
starting address and the ending address is a region in which picture
information actually exists, namely, an available period. The controller 46
reads the available region and controls the aspect ratio controlling
portion 36. The aspect ratio controlling portion 36 compresses the picture
information in the available period J (see Fig. 7) in one horizontal
scanning period. A side panel image is inserted to the vacant region on
both sides of the com- pressed picture. As a result, the width of the side
panel image is not fixed in the second embodiment, and it is automatically
set in correspondence with the available period. According to the second
embodiment, since it is possi- ble to display all the picture information
in the available period, no picture information is missing. In addition, it



is not necessary to set the size of the side panel image manually. While
there has been described what are at present considered to be preferred
embodiments of the invention, it will be understood that various
modifications may be made thereto, and it is intended that the appended
claims cover all such modifications as fall within the true scope of the
invention.    1.   An aspect ratio converting apparatus for producing a
second picture having a second aspect ratio on the basis of a 5 first
picture having a first aspect ratio, said apparatus comprising: (a) a means
for selecting a cut mode or a wide mode; (b) a means for compressing said
first picture at a predetermined compression ratio which is the same in the
10 vertical direction and in the horizontal direction and which is the same
whichever of the cut mode or the wide mode is selected, said means, when
the cut mode is selected, compressing said first picture excluding a
predetermined width in the horizontal direction at both ends of said first
picture 15 and outputting a first compressed picture, said means, when the
wide mode is selected, compressing the whole of the first picture in the
horizontal direction and outputting a second 



compressed picture; and (c) a means for outputting said second picture by
adding, 20 when the cut mode is selected, a wide side panel image to both
sides of said first compressed picture or by adding, when the wide mode is
selected, a narrow side panel image to both sides of said second compressed
picture.    2.   An aspect ratio converting apparatus according to Claim 1,
wherein said means for compressing said first picture includes: an A/D
converter for converting a video signal of said first picture; two line
memories for alternately storing the digital video signals after said video
signals are converted by said A/D converter; a side panel image generator
for generating a video signal for said side panel image; an adder for
adding said video signal for said side panel image to said digital video
signal supplied from said line memory; a D/A converter for converting the
digital signals obtained by the addition by said adder into an analog
signal; and a compression controller for controlling each of said two line
memories so that said digital video signals stored 



therein are read out at the frequency corresponding to the selected mode.
3.   An aspect ratio converting apparatus for producing a second picture
having a second aspect ratio on the basis    C    L    M    S * of a first
picture having a first aspect ratio, said apparatus comprising: (a) a means
for detecting the available period of said first picture in the horizontal
direction in which there is 5 picture information; (b) a means for
compressing the picture in said available period in said first picture at a
predetermined compression ratio which is the same in the vertical direction
and in the horizontal direction and which is the same whatever the size of
10 said available period; and (c) a means for adding a side panel image to
both sides of the compressed picture to produce said second picture. 4.
An aspect ratio converting apparatus according to claim 3, 15 wherein said
means for compressing said first picture includes: an A/D converter for
converting a video signal of said first picture; two line memories for
alternately storing digital video signals after said video signals are
converted by said A/D 20 converter; 



a side panel image generator for generating a video signal for said side
panel image;    an adder for adding said video signal for said side, panel
image to said digital video signal supplied from said line memory; a D/A
converter for converting the digital signals obtained by the addition by
said adder into an analog signal; and a compression controller for varying
the data reading frequencies of said two line memories in correspondence
with said available period. 5.    An aspect ratio converting apparatus
according to Claim 2 or 4, wherein said side panel image generator
generates a side panel image having a predetermined luminance. 6.   An
aspect ratio converting apparatus according to any one of the preceding
Claims, wherein said first aspect ratio is 4 : 3, and said second aspect
ratio is 16 : 9. 7.    Aspect ratio converting apparatus constructed and
arranged to operate substantially as hereinbefore described with reference
to and as illustrated in Figures 5 to 10 of the accompanying drawings. 8.
A television including aspect ratio converting apparatus according to any
one of the preceding claims.  



9.  A method of converting the aspect ratio of a first picture having a
first aspect ratio to produce a   second picture having a second aspect
ratio, said method comprising the steps of: selecting a cut mode or a wide
mode; 5      compressing said first picture at a predetermined compression
ratio which is the same in the vertical direction and in the horizontal
direction and which is the same whichever of the cut mode or the wide mode
is selected, and outputting a compressed picture; 10      wherein, when the
cut mode is selected, said first picture excluding a predetermined width in
the horizontal direction at both ends of said first picture is compressed
and a first compressed picture is output, while, when the wide mode is
selected, the whole of the first picture in the horizontal 15 direction is
compressed and a second compressed picture is output; and outputting said
second picture by adding, when the cut mode is selected, a wide side panel
image to both sides of said first compressed picture or by adding, when the
wide mode is 20 selected, a narrow side panel image to both sides of said
second compressed picture. 10. A method of converting the aspect ratio of a
first picture having a first aspect ratio to produce a second picture
having 25 a second aspect ratio, said method comprising the steps of:
detecting the available period of said first picture in 



the horizontal direction in which there is picture information; compressing
the picture in said available period in said first picture at a
predetermined compression ratio which is the 23    same in the vertical
direction and in the horizontal direction and which is the same whatever
the size of said available period; and adding a side panel image to both
sides of the compressed 5 picture to produce said second picture. 11. A
method of converting the aspect ratio of a first picture having a first
aspect ratio to produce a second picture having a second aspect ratio, the
method being substantially as 10 hereinbefore described with reference to
Figs. 5 to 10 of the accompanying drawings.    


