" ASPECT RATI O CONVERT#i:NG APPARATUS The present invention relates to an
aspect ratio converting apparatus provided in a TV picture display unit
and, nore particularly, to an aspect ratio converting apparatus adopting a
si de panel system In the NTSC system the aspect ratio of a TV picture is
4 : 3. However, high defihition television (HDTV) has recently been being
put to practlcal use. In H TV a W de aspect ratio, nanely, an aspect

ra,tlo of 18\51?13??53%'5%%%9“‘7?3 EPIGeIAPtP@R&% ay a picture having an aspect

0 of 4: 3in'HDTV, it is necessary to convert the aspect ratio from4

'-to 16 : 9. Simlar problens exist with other tel evision standards such

as PAL* and SECAM for exanple. However, if the the aspect ratio is converted
at different conpression ratios in the horizontal direction and in the

verti cal dHEectl ?e %%L#%gni§é¥éﬂé¥tégianlé érygfiﬁre necessary tq

convert the as €. same conpression rat1o 1n the horizonta
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"mai nt enance o oundness’ .1 of the acconpanying draw ngs shows a

pi cturaep;%f@u@%@apeﬁﬂgca éﬁ&éopﬁf’xe‘i sybtel a picture 8 having an

In the NTSC system, the aspect ratio of a TV plcture is

4 : 3. However, high definition telev1sion (HDTV) has
S~ recently been being put to practical use. In HDTIV, 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. simi;er problems exist with other television
standards such as PAL and SECAM for example.

However, ifzthe the aspect ratio is converted at
different compression ratios in the horizontal direction and
in the vertical direction,.the pictuse is distoreed. It is

\_-- therefore nec¢essary to convert the aspect ratio at the same’
compression ratio in_ﬁhe horizontal direction and in the
vertical direction. For example, when there is a "rognd"
pattern in the picture before conversion, the "roundness"

must be maintained after conversion. This condition is

sometimes called "maintenance of roundness".
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aspéct 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 exi st 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

di spl ayed on the display unit. In the display unit, the ratio of the

hori zont al E&gk L 98 the aceeompanyingt drawimgs ¢howsia rpiconare26i s )
ordinarily set to.-be 4 : 3 as _the pi-cture region 10. In the picture 8 e
havi PV At AFRRFL EREE0 Phedr éf 8r ande aiIre® hayingnes an '
overscanningqre I on f%gpg the picture information in a picture region 16,
only t AR i 9F o tidn in a display region 18 is actually displayed.
As a systemfor converting the picture 6 having an aspect ratio of 4 : 3

into the pistthe BideNedssnaaphethrediieyith 19 :(ﬁzrfb&xﬁéi& h?f]‘”'e' syst ent

I's conventionally known. In this system "as shown in Fig. e picture

regi ahel bickdn IEinésPissacegual iy haien l@iﬁﬂﬁﬂwrﬂdﬁw&tfaﬁ ection (H
and the vertical direction (V), as shown in Fig. - 1. In thiss case, in the

converdn aneldy Asonbddeusignabs.i nat Adspldy petdlors 1Y efBubksingsds of the
pret liarye che solid lines) is a region in Whi'éh a picture _is. | |

actually displayed on a TV picture display unit, and an
overscanning region 14 is a region in which a.pictdre is hof
displayed on the display'uﬁit. In the display unit, the . Q,
ratio of the horizontal width and the vertical width.of-the;-
display region 12 is 6rdina£ily sét ﬁo be 4 : 3 as the
picture region'io; . |

In the picturezsihaving a wide aspect raﬁid, the
reference numeral'zo.rep;esents an oVerscanning region. .
Among the picture information in a picture region 16, 6n1y
the picture information in a display region 18 is aﬁtually
displayed. R |

As a system for'cdnverfing the picfure's having an
aspeét ratio of 4 : 3 into the picture 8 having'an'quect
ratio of 16 : 9, a "side panel syétem“‘is COnventionélly
known. |

In this system, as shown in Fig. 1;'the'pic£ure region
10 is first compressed equally both ih*the'horizontal |
direction (H) and the vertical direction (V); as shown in
Fig. 1. 1In this case, in the conventionally known "cut

mode" in the side panel system, both ends of the picture



region 10 in the horizontal direction are first cut by a predeterm ned
width d, and the picture information in the remaining region (period) 100
is conpressed. It is because there are a few TV signals with a part of the
picture information mssing at both side ends of a picture at the start and
end (right and left ends in- t-he picture region 10)-of one horizontal
scanning period 104 that both ends of the picture region 10 are cut at the
- predeterm ned width d. By the-above-described conpression of the plcture
the picture information in a partial region 102 of the wi de picture region

16 i s yelyjiadmerh ﬂQV\E’{érhoH.‘Eéﬁ‘téf 89rBEElidhe 'y %’i%fﬂlftg; ggo h side

regi ons S1 of the region . a counterneasure i mage

havi ngrfequesiah el rws?dw”anaé!ﬁ& £RengigkhieDhecdnala); 4 Sdiser Lo ed

into the regi ons S1, thereby constitu Ing a p| ure avi ng eral

aspecirenfdini. iof- (Féiod) SIO¥S18NCE f, @ display in the cut
node in the ;gggiggnel ggsten1)Cn both glgg ?eg conpressed picture 21, a

si de panel Itvege Becduwe Nehérd! &6t 8 Fbwedy! wiighaiee afyé? In Fig.
1, the ratio of the horizontal width and the vertlcalvh dtil%1 dOf

conpr dhee piptnine einfoimet iou i mDesthg datebbtAN sidel Badaciosala di s pl- ayi ng
region (the overl appi ng portion of t%e region 18 and the region 102) is set
to bepdcture 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

W predetermined width 4. | |

By the apove-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 bothwside regions S1 of the region 102,

As a countermeasuref 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 compreésed
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~fegion-(the overlapping

portion of the region 18 and the region 102) is set to be 4



- 3- : 3 in nost cases in the sane way as the aspect ratio of the picture
6. In order to realize the ratio of 4 : 3, the cut wwdth d is determned in
correspondence with the amount of overscanning in the vertical direction.
Fig. 3 shows a conventional aspect ratio converting apparatus. In Fig. 3, a
vi deo 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
havi ng an aspect ratio of 16 : 9 by conpressing the picture and addi ng si tg
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systens of aspe appar at Uses are neces- signal is

an RERedsd £k §lfﬁ0§%€t€g§ti§?ieag Eﬁlgﬁpessary The above-descri bed

si de panel system ers e follow ng problens. In the
above- des@ige X3 Cslows 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 o \J
picture having an aspect ratio of 4 : 3 ahd'ouﬁputs a
picture having an aspect ratio of 16 : 9 by compressing the
picture.énd'adding_gide éanel images thereto.
A setting portion 32 is compose& of a ROM, etc., and
stores the set value of the horizontal width of the-regioh
100 (see Fig. 1). A controller 34 composed of a microcomqu
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 luﬁinance'and color difference ' S
system, two systems of aspect ratio apparatuses are neces-
sary, and if a TV signal is an RGB sysfem, 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

-



"node, the horizontal width of the side panel image is enl arged, --as shéwn in
Fig. 2. Although there are actually -4- many TV signals for picture
information*in the region having the predetermned width d shown in Fig. 1,
both ends of the picture are uniformy cut in the, cut node and the width of
the side panel inmge is therefore enlarged by the wi dth corresponding to
the cut w dth. In addition, the inportant picture information existing in
the cut region is discarded.. To elimnate this problem the present . '

I Ryent ors have deV|sed a "wide node". This is a method of dlsplaylng al

the picture.in n in,the horizontal ,scannin eriogd 104 t hout
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picture information exlstlng in the cut region is discarded.

To eliminate thi§ problem, the'present inventors have
deQised a "wide mode"™. This is a method of displaying all
gx:the picture information in the horizontal scanning period |
104 without cutting the ends of the picture ;egion 10. By
adopting this mode, it is possiblé to reducé.the.hofizontal'
width of the side panel image. | |
In the wide mode, however, if there is no picture
information at thé side ends of the picture, the'foildwing
problem occurs. | | _ |
Fig. 4 shows an exampie 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. 1f there is no picture
infbfmation-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 convertihg appafatﬁs of the
side panel system are disclosed,'for example, in Japanese

Patent Laid-Open Nos. Hei 2-152380 and Hei 2-92077. 1In



and the gray side panel image 22. Conventional aspect ratio converting
appaf atus of the side panel systemare disclosed, for exanple;, in Japanese
Pat ent Lai d- Open Nos. Hei 2-152380 and Hei 2-92077. In -5- t hese
apparatuses, the aspect ratio is converted w thout distorting the picture
by adding a side panel image to the vacant picture region. In neither of

t hese 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 E

information at the side ends of a picture taken into consideration. 3q&
Ther ethege &l Qaﬁﬂ% t 43RS a?étfé:ﬁ{ #4010 61 & "eonPbrtBa @Reneutescribed
pr obl ens. Ano exanple of a“conventional aspect ' ratio convert- ing

appardlutorti&hattlw otant. IHy RS ca i @8t phAkl- ms?eNQo iegie 2- 107080. |

This apparatus allows a converting node to be selected froma plurality of
nmodesvadhnt piciture Yeddom sel ected (see Fig. 2(a) in the specification),
the aspect ratio is converted with sone distortion in the picture. Wen a

second nodéni nedthex of (tese ZApgparatuses seowéver; Lsothe thseaspect
ratio is converted by the conventional side panel system Wen a third
node i® whiicht dhege ds ﬂmﬁnﬁomﬂaetﬁqmcaﬁ ithe | side ehésaeﬁeat ratio is.
convegigguﬁgtgr 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—deScrihgq probigms. : o - _ . : ;}
Another éxample_qf_a conventidnal.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 seleéted frqm a plurality of modes. When a first mode
is selected (see fig. 2(a) in the specification), the aspect
ratio is converﬁed 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 bpnventional
side panel system. Whép 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 apparatﬁs, 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.



t he upper and | ower portions of the orlglnal picture par- tially cut. In
thi s apparatus, ‘however, néither 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 plcture S taken into consideration.

.....
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and iyp t he hQ{ddord fhgdt6eeheOFizet wepeet ©f 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 firsg picture at a
predetermined compression ratio which is the same in the -
vertical dlrectlon and in the horizontal direction and which is
the same whlchever 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 ofi-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,;&nd outputting a compressed picture; wherein,
when the cut mode is selected, the first picture excluding a

1



the sane.whi chéver of the cut npde or the wi de node is selected, the nmeans
when the cut node is selected, conpressing 20 the first picture excluding a
predeterm ned width in the horizontal direction at both ends of the first
picture and outputting a first conpressed picture sai'd neans, when the
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both epdsthe second aspect, - it is possible to freely select the cut
mode or the wide mode. Therefore, when there is rio picture
information on . either end of the picture; the cut mode is
adopted, thereby preventing the offensive black line (Fig. 4). X
15 On the other hand, when there is picture inférmatidh on either s
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 compressihg
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 iﬁage 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 te'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 theiaVailahle period in
the first picture at a predetermined compression ratio which is
the same in the vertical direction and in the horizontal
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the first picture is:conpressed and‘é first conpressed picture is output,
while, when the wi de node is selected, the whole of the first picture in
the horizontal directi-on is conpressed and 5 a second conpressed picture is
output; and outputting the second picture by adding, when the cut node is
selected a wide side panel ‘ifmage to both sides ¢f:the first conpressed
picture airewtdddl Whd WHItH s e SDHE VRateler! efle 21337 PVedigle panel
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whi ch t h&dmei.s picture information; (b) a neans for conpressing 25 the
picture in the available period in the first picture at a predeterm ned
conpression ratio which is the sanme in the vertical direction and in the

hori zontal direction and which is the same whatever the size of the
avai |l abl e period; and (c) a- ' ' o

%



means for adding a side panel inmage to both sides of the 30 conpressed
picture to produce the second picture: According to the fourth aspect of
the present invention there is provided a nmethod of converting the aspect
ratio of a first picture having a first aspect ratio to produce a second

pi cture having a second aspect ratio, the method conprising the 35 steps
of : detecting the available period of the first picture in-the horizontal
direction in which there is picture information; conpressing the picture in
the available period in.the first picture at a predeternined conpressi O

rati o whi ghel priobentaMdhtifis W11 0% ShieRbiOBxRIE kad Ao heid zont al

direction and which i's the sane whatever the size of the avail abl e period,
andfelllowing dederipition GHaERE EémpIarySenbodimented e picture to
produce the second picture. According to the structure of the third aspect
or takenetihocdonjurict fonintitinstise tactdmpangihgbleapdngs] dn MisEidhr-st
picture in which picture information actually exists is detected, and the

picture Figihe édowd aheYriaitbiple WPrene edond@rkiohs ofhamnef ore possibl e
to effectively utilise the picture information and prevent the occurrence
of aspettematio;bl ack |ine. . |

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; . ;J

Fig. 4 shows a black line occurring on.the boundary
between a narrow side panel image and the actual picture;

Fig. 5 is a blbck diagram of the structure of a first
embodiment of an asééct ratio converting apparatus according
to the.present inventioni-

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 iﬁ the cut mode in the side
panel system;

Fig. 9 shows the operation in the wide mode in the side

panel system; and
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description of the exenplary enbodi nents thereof,

t he
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present I NV

present invention will be further explalned in the follow ng

taken in conjunction mnth

acconpanyi ng drawings, in which:- Fig. 1 shows t he principle of the

conversion of an aspect ratio; Fig. 2 shows an exanple of the display of a
pi cture including side panel images; Fig. 3 is a bl ock diagram of
structure of a conven- tional aspect ratio converting apparatus; Fig. 4
shaws a bl ack line occurring on the boundary between a narrow side panel
i Rage and the actual picture; Fig. 5 is a block diagram of the str

st egrl gt sg , W10 81 A BLRCQOTHE BLIUARRY U, Apsoilh

|agramo ructure

t he
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he aspect

rati t is a

i GaeRUE T G pé’éb%‘?% nPérf?*ﬁ%%?%%‘é@B %’f%g%gnvert. 26593899 on° shoun
in Fieg the ﬁkséié; fffoRperation in the cut node in the si de panel
system Flg 9 shows e operation in the wide node in the side panel
system and Fig. lO is a block diagramof the structure of a second

First Embodiment

Fig. 5 is a block diagram of the structure of a first
embodiment of an aspect ratip converting apparatus according
to the pPresent invention. 1In Fig. 5, an aspect ratio
convertihg 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 thé picture (time axis) and adding
side panel images thereto. The aspect ratio converting
portion 36 inputs aw;ideo signal (a signai 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

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.

i\

K"‘Jseti:ing device 42 for storing a set value B; and a switch 44



enbodi ment of an aspect ratio converting apparatus according to the present
I nvention. First Enbodinment Fig. 5 is a block diagramof the structure of a
first enbodi nent 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 conpressing the picture (tine axis) and addi ng

si de panel inages thereto. The aspect ratio converting porti.on 36 inputs a-.

- video signal (a signal for a first picture) 200 and a horlzontal ™
synchr oni I on 5| 202, and outputs a video signal 204 (a nal for a
second pi @?\?r ﬁ?ﬁﬁ%ﬁ@?t?%n@ﬁ put cE‘%ﬂGséH‘doFg‘ﬁ 4%t setting
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e R b, M e b S Eb B ghaedi o7 o
L P TR A B
dat apfegiotdhgd’ % %féﬁ téfgcompression. The cut mode and the
ffde 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 Sét'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 memdry temporarily-étoréé'the
picture information in one horizontal scanning period (1H).
In the operatioh.of eaﬁh 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

PN



position and the reading ending position in the horizontal period as the
obj ect of conpression. The cut node and the wi de node will be described

| ater in detail with reference to Figs. 8 and 9, respectively. A controller
46 conposed of a mcroconputer, 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
portlon 36, and Fig. 7 is:a timng chart of the operation of thereof. In
Fixg.~ 6, the video signal 200 is converted into a digital video signal 206

by an D converter 39. The di | videq signals 206 ip one, horizontal
spanmﬁ%f NSy (1éV PErSPFéP% F@Fy §P§i§9 egyeney HDF?lﬂlwiyand a
| nfor HR1S Y440 SishRE! sbnanbERRRRE,d T 2a L TV ES {Febh8ht fon of
B o i L A G T
101G e 58 ekl Hifab oI Ghl Ay DA ELOR BB <70 21
Lgﬁé reggfi%u%&;eeﬁgfdtﬂg? d??@“?&%ﬁhb&l&eﬁ' by ’cén%:é/é&f‘&nsééﬁé&olier
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 reéding
ending position (ending aédréss) in the horizontal period in
the cut mode are different from. those in the wide mode.
A side panel'q;deo signal generator 47 is controlled by
the compression'controllér 43 and outputs a side panel #ideo
signal having a horizdntal width which. corresponds to the
mode. ‘ |
An adder 45 aéds 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.£he
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 fréquency of the line memory



pression ratio is'determ ned by the ratio of the witing speed and the
readi ng speed. The reading operation and the witing operation are
controlled by a conpression controller 43. The witing frequency and the
reading frequency in the cut node agree with those in the wi de node.
However, the reading starting position (starting address) and the reading
endi ng position (ending address) in the horizontal period in the cut node
are different fromthose in the wi de node. A side panel video signal
generator 47 is controlled by the conpressi on control |l er 43 and out puts aﬁ-i

side p : .
wde. ¥ %&%e?i >, A et st 241 798hakatbe! §7"Ah@N 5 weRands o the

| deo signal to the conpressed video

“signa 0 d nal 207. By addi th
kgn ?x % BSs%dg”f‘ g p.éclf‘i# eS8REr¥1 I80gARATT y adding the

side p e0 sign yavi-ng an aspect ratio of 16 : 9 is

produced. r.teermf éétafaeﬂbpébnﬁramahnao oftildie adder 45
into an ana g v eo si-gna 204 contro signal is supplied fromthe

contrgkl g5 4fe( 385 a% that bf e SORPEREELARL COAE] Obher this The conpres-
sion controller 43 controls the frequency of the IIne nmenory 41, the

si de pABRBHIWeReO iF THlrLErbiad ﬂ&h@ﬁﬂohéﬂlﬁdﬂyrtﬂé @acthehaasi s of the
supplied control signal.

the aspect ratio controlling portion 36 is operated in two

modes. _

The cut mode and the wide mode will now be explained.

Fig.:s.shows_the operation in the cut mode, and Fig. 9 . _i&J
shows the operation in the wide mode. Fig. 1 will also be
helpful to the under#tanding of these operations.

In Fig._s,_thg_reference numeral 104 represents the -
horizdhtal period of the picture region 10,._The_reference .
numeral 100 represents the horizontal period of the display
fegion 12, and the symbol d represents an overscanning
period; In a TV picture disp;ay 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.

il -



'The structure of the aspect ratio controlling portion 36 is the same as
that of a conventional one, but this enbodi nent is characterized
functionally by the fact that the aspect ratio controlling portion 36 is
operated in two nodes. The cut node and the w de node wi ||l now be

expl ained. Fig. 8 shows the operation in the cut node, and Fig. 9 shows the -
operation in the wide node. Fig. 1 will also be helpful to the
under st andi ng of these operations. In Fig. 8, the: reference nuneral 104
repr.esents the horizontal period of the picture regi on 10. The reference
nuner al 100 represepts_the horizontal period of the dis ion-12, and
the synbol®& ?tg?}f%séﬂtglﬁn giépscﬁiﬁl fddscmanel image T£2 p}%t @edj spl ay
uni t of tﬁgycurrent NTSC system the picture |nfornat|on in the period 100

is dit@ e3ides, ?ﬁetﬁﬁtcﬁﬂaﬁesﬁﬁé Z¥-or et i ML Wa¥e Period 100
Is conpressed to formthe conpres vi deo si 207 tructure
shomﬁgf tFt%Fethﬁv Pgt &r EORV ﬁ§e§XF§PQQ$ dﬂ%ﬁpi n®™t he vi deo
sign h sg ?d fromthe line nmenory 41. Both ends of the peri-od 104
are c 1?3 g% BB&termined width d by del aying the start of reading and

adva“Cing i&eﬁﬁédwféefﬁﬁﬁénghown 4% 1y o “Jif’tﬁ%cBicéuﬁés'de pane

I mge 22 i
information in the period 104 is compressed to produce a

compressed picture. Neither end of the picture region 104
is cut, and all the ?icture information in the picture
kJ,region 10 is displayed. (It goes without saying that thé

.overscanning region in the vertical region is.not dis-

- plaYed.)

As shown in Fig. 9(d), in the wide mdde, 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 pbssible 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

t1



to both sides of the conpressed picture 21. In this way, a wide picture
havi ng a converted aspect ratio is displayed on the display unit. In the

wi de node shown in Fig. 9, all the picture information in the period 104 is
conpressed to produce a conpressed picture. Neither end of the picture
region 104 is cut, and all the picture information in the picture region 10
i s displayed. (It goes wi thout saying that the overscanriing 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#

t hapidthrehedy i€ | 46 OkGBé EBectiveé g EElEze tRel picthdes dis- played.
In addition, it is-possible to reduce the width of the side panel inmage

ConpaFetmatilord hattt nié hengst poBgEb1éstexaisplag abpietuaecording to the
first enbodinment, it is possi%le t.o sel ect the cut node or the w de node as
desha®dng fa inardef esde panelbimage, eihnbthee wbedprolal eubstamm-in Fig., 4
by adopting the cut node to a picture which has or may have no picture
i nf eriamliyowidte pidtwrees of the picture information. On the other hand,
the wide node is adopted to a picture which has picture information on both
sid@gauhdﬂﬂmbodiment o S .
Fig. 10 shows the structure of a second embodiment.

This embodiment is different from the fi:sg embodiment in

that the horizqntai region in which picgu:e_information

actually.exists is detected as thé object of compression. . A

In othér wor@é,-if tﬁeigiis no piciure_info:mation at
the side ends of a picturé,.the size of the side panel image
is varied in correspondence with the portion in which there
is no picture infbré&;ion, so that a picture having a wide
overall aspect ratio is constantly produced. This will be
explained in mbxe detail hereinunder.

A digital ﬁideo signal 300 (represented by a broken
line 300 in Fig. 6) obtained:by-A/D conversion is supplied
from the aspect rétio_converting portion.36 to a detector
50. The A/D converté: 39 nay natufally be provided within
the detector 50. _ _ | | _

. The detector 50 cqﬁpares the digital video signal 300
with a reférence value K (sée_Fig. 7). At this time, a
comparator-SOa 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

{6



picture region so as to effectively :utilize the picture information. It is
t hus possible to display a picture:-having a narrow side panel image, in

ot her words,  a substan- tially w de picture. Second Enbodi nent Fig. 10
shows the structure of a second enbodi ment. This enbodinment is different
fromthe first enbodinent in that the horizontal region in which picture

I nformation actually exists is detected as the object of conpression. In

ot Her words if there is nopicture information at:i:the side ends of a

pi &ture, the size of the side panel image is varied in correspondence wth

t he poéiéé’“sizar&‘@i'ﬁilfi?t BA%eks BF Rn Lffrg@fgiggéi0900%@93%%%? ure

havi ng a w de overa aspect ratio Is constant pr oduc Il be

expl aigetho¥ MOFE€ €RAAI thherairavadee VAR 2l T’ﬁé‘:&é’d%{;&%' séQQingsi on 'i's

(represented by a broken line 300 in Fig. 6) obtarn D conve

suppl ispefaeioh hesaepeettedt bf every [dddhiiHg i Pindbahd fofdehector 50. The
A/ D converter 39 may naturally be provided wthin the detector 50. The

det ectpilultdl LEWPOE epicbardisoakah yudeq signal 300 with a reference value K
(see Fig. 7). At this tine, a conparator 50a stores in the internal nenory

the addressThé startingtaddgessl anddehesiggitlng Widkesd -exsceilnalp refer-
ence value Kin the horizontal period. The conparator 50a

judged on the basis of the plurality of stored addresses.

In judging these addresses, an averaging technique is

adopted after noise is removed.

W 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 availablgiregion and controls the aspect ratio
controlling portion 56.

The aspect ratio cqntrolliné portion 36 compresses the
picture information in the available period'J ksee Fig. 7)
in one horizontal scanning period. A side panel image is
inserted to the vacant region on both sides of the com-
pressed pidture. As a resuit, the width of the side panel
image is hot fixed in the second embodiment, and it is
automatically set in éorrespondence with the available
period. .

According to the second embodiment, sincé it is possi-

ble to display all the picture information in the available

period, no picture information is missing. In addition, it '



al so stores the address of the first signal 300 which lowers te not nore
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 averagi ng
technique is adopted after noise is renoved. The period between the
starting address and the ending address is a region in which picture
information actually exists, nanely, an avail able period. The controller 4&9
reads :.welcaalaiééé)égaffgtensaadtnentsuésotfha:hms;seuae el chmdgel | i ng
portion 36. The aspect ratio controlling portion 36 conpresses the picture
i nf or RN 1y, t he available period J (see Fig. 7) in one horizontal
scanni ng period. A side panel inmge is-inserted to t he vacant reglon on
both si des wHildetsere hassbeenpdesorébedswhatcaxe at i‘s_zresenh of the side
panel inmage is not fixed in the second enbodinent, and it"is automatically
set | romsidmpmtdendee wrafehredvembolineptsi of thﬁxmnwegﬁxQnthﬁtsecond
enbodi nent, since it is possi- ble to display all the picture information
in t heviddaibabinderstodd hbapi vauieusnmedificationsyimay ke madeddition, it

thereto, and it is intended that the appended claims cover
all such modifications as fall within the true

scope of the invention.
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is not necessary to set the size of the sie panel image manually. Wile
there has been described what are at present considered to be preferred
enbodi nents of the invention, it will be unders%eed—%hat'varrﬁus

nodi fications may be nmade thereto, and it is int pended
clainms cover all such nodifications as fall mnthg ‘ of t he
i nventi on. 1. An aspect ratio coBL&EIMSn mr prodUC|ng a
second picture having a second aspect ratio on the ba5|s of a5 first

pi &ure having a first aspect ratio, said apparatus conpri sing: (a) a nmeans
a wde a_ neans for conpressing said

1]: |O; stSE|pi C‘E Lp%'gt Cs%?){;gdﬁ?g?'ﬂ\ ﬁ@RVEEHPQS#G%r%SO 9% (EFQQUQ#ﬁhg s%mehl n the

whi chev&stsd [BEtEPe SRaviflo His%%é'@ °“%i>'%c  Thtia o “GT ROt Ren
C i n

tpPidSt erm nedlﬁﬁfgtﬁﬁiﬁﬂg’grg a%?’r ect #J(’?n%tiggl %M&%’ a’g?dt‘%%i d first

pi ct ur e clom putting a first conpressed pi cture, said neans, when the
wi de node i's sel eCted, conpressing the whole of the first picture in the

hori zontal diggrt i ®#rméafsorbpUELIBEtINGERORUL 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 Qertical direction and in the horizontal direction and which is
O 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 éompressed picture, said means, when the
wide mode is selected, compressing the whole of the first
picture in the horizohtal 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.

4



.conpr essed picture; and (c) a nmeans for out putting said second picture by

addi ng, 20 when the cut node is sel ected, -a—w-tde—s+de—panrel—-mage to both
sides of said first conpressed picture or e wi de node is
sel ected, a narrow side panel inmage to bota B i"wgﬂi uh cond conpressed
pi cture. 2. An aspect ratio convertin , ing to daiml,
wherei n said neans for conpressing said first picture includes: an A/D

converter for converting a video signal of said first picture; two line .~
menories for alternately storing the digital video signals after said vi&ﬂj—

signal s are_conygi tfsbdvc SPa€id' Eohvayeihgr ap@a&h%ﬁsp%ordi&% ®ener at or

for generatlng a video signal for said side panel imge; er for-

addi ngladingd V) didferémasaidrmeéans fodecpapeessinge saddsFidredi gi tal video
si gnal supplled fromsaid line nmenory; a D/A converter for converting the

di gi t pictigealinciidesed by the addition by said adder into an anal og

signal ; and a conpression controller for controlling each of sai-d two |ine

nennriesfuanlRﬁDsnnmwettprafonldenvergmagsasvddeo 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 wvideo Signal fbr said side
panel_image_to saié;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 cdmpressicn controller for controlling égch-of said
two line memories so that said digital video signals stored

therein are read out at the frequency corresponding to the o

selected mode.

3. An aspect ratio converting apparatus for producing

a second picture having a second aspect ratio on the basis



“therein are read out at the frequency corresponding to the sel ected node.

3. An aspect ratio converting apparatus for producing llHﬂHIﬁ
havi ng a second aspect ratio on the basis C L “ﬂlmmm |s| st
picture having a first aspect ratio, said apparatus conpfisfng: (fa) *a freans
for detecting the available period of said first picture in the horizontal
directi ®f anTimsth pieture havingtargirst oaspectnratip,asadshapparatus
corpressing the picture in said available period in said first picture at a
prEﬂeteFﬂPgEG fression ratio which is the same'in the vertical direction

and in the hgrizontal directiopn and which is the same whatever the size of
10 sai d avai (3| e HAANE t?ﬂi'a Q%?e%tmﬂngh?o?vﬁélaﬁhéeapﬂé—@dp&feIsqlrﬁage to

' f e ¢ d .pi d i, d d picture. 4.
Dot of #8868 G RAeNEd el dP B SESORoHA SIS BT
rreanssfﬁa_c%g‘q&r gﬁ&‘dl%a}?[&f' rst picture includes: an A/D converter for

convertTng €0 Ssig of said first picture; two line nenories for

al ternately siring siliaid o e ithg Bhepidthlle’ 10°BalIiWat Uile

converted by d conve
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 compreésed picture to prodﬁce said second picture.

4. An aspect.ratio conVerting apparatus according to claim 3,
15 wherein said means for compreséing saiad fifét picture includes:
an A/D:converter.for converting a video signal of said
first picture: ) | |
two line ﬁemories for altérnately storing digital video
signals after said video signais are converted by said A/D
20 converter; o |
a side panel image generator for generating a video signal

for said side panel image;

A



a side panel image generator for generatinga video signat for said sid

panel
I mage

converter for converting the digital signa

e

| mage; an adder for addi ng sai d e sai’d si de, panel
to said digital video signal suppl i“ﬂ m‘@mg I [“le menory; a DA
arme

StO

y the addition by

said adder into an anal og signal; and a conpression controller for varying
the data reading frequencies of said two |line nmenories in correspondence
w th said avail abl e period. 5. _An aspect ratio converting, apparatus
accor di ng tanCadder2fer addingr spiadsyides Fdgnddel fOFefRIYHEAS or

generates a side panel inmage having.a predeterm ned ] uninance. 6, An
aspectP3ag} ol BaFGe kP ﬁ@l‘apgéﬁéf:ﬁi g&%@r"dﬁﬁ?”ﬁ} W%ir’eg%f For $2tdeding

d aing#,wherein said first -aspect ratio is 4 : 3, and said second aspec
0

rati

ing gnemeryy Aspect ratio converting apparatus constructed an

t
d

’

~aT

[0 and as i 7100k, souerReR] fhPoratRs it I A fERE ettty 0 1 0T R

A tel
one o

€ preceding c
signal; and

a compression controller for varying the data reading
frequencies of said two line memories in correspondence with

said available period.

| 5. An aspégg ratib eohverting apparatusraccording_to
Claim 2 or 4, whereih'said eide panel'image generaﬁbr generates
a side panel image having a predetermined luminaﬁee._

6. | An asﬁedt rdtib cbnvertihg apparatus acebrding to
any.one of the.preéediné Claims, wherein said first aspect
ratio is 4 : 3, end edid second aspect ratio is 16_£ 9.

7. Aspect ratio converting apparatus constructed and
arranged to operaﬁe sdbetdntially as hereinbefore described
with reference to'and:as'illustrated in Figuree 5 to 10 ef the
accompanying drawings; |

8. a televieion inciuding-eepect ratio converting

apparatus according to any one of the preceding claims.
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9. A method of converting the aspect ratio of a first pi cture having a
first aspect ratio to produce a -second picture havi ngmmmmu;u ﬂﬂémw
ratio, said method conprising the steps of: selecting a ' ¢ i de
node; 5 conpressing said first picture at a predeterniﬁed conpressi on
ratio whjch is the sgne_in the vertical directiqn.and in the, horizontal

di rect}M}]‘ anﬁvﬂ?gﬂoasqfhgoggﬁé*\m%&feras(ﬁeqthé' t© rﬁﬁea ifﬁé Rﬁﬁguﬁﬁde
is-gele ttLng.:a ressSe el i), o] A t he
ot od e ind 8 PLERY AR TRREDUdA & Sbona ptRRFE heYRER,
the horigaogd i EeNyak B0t o X154 '(ﬁyg tSpS0gpL essed
and a figrst %%?rgréggégepfgﬁzl}rgé ?gﬁ%?ﬁﬁ m‘%"{g’r" Jgfyt e \;eﬁd%pﬁnde S

sel ected, theggfateing aheut mddelior W Sriide WAdlori zontal 15 direction is
conpressed and a second conpressed picture is output; and outputting said

second pi ct ureonpraddifng. seian fitetc Pictae iat ¥ipEdsterniné@ si de panel

i mge to both sides of said first conpressed picture or by adding, when the
wi de nocsonprédSsiehcratdo whizh dg thidec sameeclin rolge wertiicdl directionai d
second conpressed picture. -10. A nethod of converting the aspect ratio of a
first piandrinhthenpoxnigontaladizection and wirishids d+he @ane pwbichever
havi ng 25 a second aspect ratio, said nmethod conprising the steps of:

det ect | IRf tHRe Gut| Bede P& the wideameds ds seleqhed. 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 andfa first

compressed picture is output, while, when the wide mode is
selected, thé whole of the first picture in the horizontal
15 direction is cbmpressed and a second compressed picture is
output; and |
outputting said éécond 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
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the horizontal direction in which there is pi i ';ﬂéo ress'ﬁ
_ thg piO(r:!t ﬁ?g ?n. s:air Scai/ginl 1’3.b| e Iperi od in Isai gl Hlmﬂ“llmﬂnumuma w e
predeterm ned conpression ratio which is the 23 ¢ dam® if the verti cal
directi ' fLzon | t d ' |« S ver
chrect gndth £hd VePRlLAPTa ot ign A 300 ol Sy AT AR ST
sides qind R £OIPIESERY SaRlbCilaEebBrPEALUSI 3t SRAN AR GlARfe 11. A

met hod of converting the aspect ratio of a tirst picture having a first —-.

aspectﬂégiéa;chﬁaoduce a second picture having a second aspect ratio, tHgd
met hod "bei ng substantially as 10 herei nbefore described with reference to

Figs. 5 to lfadinghe efeenpanslngmdgavtdsgboth sides of the compressed

5 picture to produce said seCoﬁd picture.

11. A method of converting the aspect ratio of a first picture
having a first éSpect'ratio to produce a sedond'ﬁicture haviné
a second aspect ratio, the method being substantially as

10 hereinbefore described with reference to Figs. 5 to 10 of the

accompanying drawings.
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