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The invention relates to a picture reproduction systemn.

Picture reproduction systemé are known which simultaneously
reproduce a picture of a first source, in particular of a
first receiving frequency, referred to in the following as
main picture, and a picture of a second source, in |
particular of a second receiving frequency, referred to in
the following as reduced picture, where on the screen the
reduced picture describes a part of the screen described by
the main picture. To achieve this division of the screen it
is known to use a picture memory for the reduced picture. A
separate picture memory is used for the main picture. Input
into and read-out from the two memories takes place
synchronously. A controller controls the output from the
memories of the picture data which are fed to the screen.
Known dynamic or static memories can be used as memories.

Furthermore, circuits are known with the aid of which a
relatively higher picture frequency can be generated and
thus the picture can be reproduced with an increased picture
reproduction frequency. For this purpose two picture
memeries are used, where a first picture to be reproduced is
stored in the first picture memory, while at the same time
the picture stored in the other picture memory is read out
twice therefrom. In this way two pictures are reproduced
while one picture is stored.

For a picture reproduction system with two simultaneously
represented pictures of different receiving frequencies, for
example one picture memory can be used to store the reduced
picture while the other memory stores the combination of the
main picture and the reduced picture for the picture
reproduction at an increased frequency. When two picture
memories are used, however, two controllers are also
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interface for the output, the data can be witten into and read out from
“the menory sinultaneously. "Picture in Picture Systemwith a Digital Mnory
for VCRS' M Masuda et al., | EEE TRANSACTI ONS ON CONSUMER ELECTRONI CS, Vol

«+ CE-33, No. 3, August 1987, pages 230-238, New York, NY, USA and EP-A-258
803 have described picture-in-picture systens.wth a nmenory into which
however only a picture of reduced size is input. The subsequently read out,
reduced picture is mxed with the main picture on the anal ogue pl ane and
reproduced. |n raguined, owhibh additidnalhgninersade cthe cost of such a

circuit arrangement.

To increase the picture reproduction frequency it is known
to store a picture in only one picture memory. When
commercially available memories are used, one write cycle
then alternates with two read cycles, so that on average two

+ - pictures are read out while one is written in. When a

' picture memory with two interfaces is used as memory, where

one interface is responsible for the input and the second
interface for the output, the data can be written into and
read out from the memory simultaneously.

The aim of the invention is to provide a simplified circuit
arrangement for storing a reduced picture in a main picture
and to permit picture reproduction duplication.

This aim is fulfilled by the features described in Claim 1.
Advantageous further developments of the invention are
described in the dependent claims.

In accordance with the invention, the data of the main
picture and of the reduced picture occurring in digital form
are stored in only one single picture memory. A picture
memory with two interfaces is used as memory, so that input
into and read-out from the memory can take place
simultanecusly. To enable both the main picture and the
reduced picture to be input using one picture memory, each
line of the main picture is divided into two parts. The
parts of the line of the main picture carrying information
are used to write the lines of the main picture into the
picture memory, the parts of the line which contain no
information due to the line blanking interval are used for
the input of the data of the reduced picture into the
picture memory. Although the time of the line blanking
interval is substantially shorter than the time during which
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di sturbances caused by inadequate synchronisation of the main picture with
the reduced picture are elimnated. The second docunent discloses a
possibility of changing the size and position of the reduced picture in
relation to the main picture. The aimof the invention is to provide a
sinplified picture- in-picture storage nethod using only one single picture
menory for the storage of a reduced picture in a main picture. This aimis
fulfilled by the features described in Cfain11 An advant ageous furt her
devel opnent_, of .t,he

the liné contains information, this input procedure is
possible since the quantity of data required for the reduced
picture is very much smaller than the quantity of data of
the main picture. As a reduced picture describes a smaller
screen area than the main picture but is to represent a
complete picture, prior to the storage a reduction in the
horizontal and vertical directions must be carried out. The
quantity of data of the reduced picture is then dependent
upon the underscanning rate and ranges between 1/9 and 1/32
of the main picture.

In the following an exemplary embodiment will be explained
with reference to the drawing in which:

Fig. 1 illustrates a picture memory;

Fig. 2 illustrates scan values;

Fig. 3 illustrates the input process of the reduced picture;
Fig. 4 illustrates the input process of the reduced picture

with delay of the main picture;
Fig. 5 illustrates a circuit for storage with a delayed main
picture.

Fig. 1 illustrates a picture memory employed in accordance
with the invention. The picture data to be processed are
fed to an input interface 1 which is connected via data
lines to a picture memory interface 3. The picture memory
interface 3 is connected by data lines both to a picture
memory 4 and to an output interface 2. The processed
picture data data out can be tapped from data outputs of the
output interface 2. The addressing of the picture memory 4
takes place by means of three counters 5, 6, 7 for the
horizontal addressing and three counters 9, 10, 11 for the
vertical addressing. A controller 8 undertakes the control
of the addressing. The counters 5, 9 are responsible for
the addresses of the main picture which is to be input. The
counters 6, 10 are responsible for the addresses of the
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i nvention is described in sub-Claim2. In accordance with the invention,
the data of the main picture and of the reduced picture occurring in
sdigital form 3 are stored in only one single picture nenory. A
¢ picture menory with two interfaces is used as nenory, so that input into
.and read-out fromthe nenory can take pl ace

4

]

reduced picture which is to be input, and the counters 7, 11
are responsible for the correctly addressed read-out of the
entire memory 4.

The input- and output interfaces 1, 2 are clocked with the
video scanning frequency. The input interface 1 is supplied
with a continuous input data flow data in. The output
interface 2 is likewise supplied with a continuous output
data flow data out. The data flow rate of the two
interfaces 1, 2 can be the same when the pictures are - 14
reproduced for example with a picture reproduction frequency
of 50 Hz. However, they can also be different if the
pictures are reproduced for example with a picture change
frequency of 100 Hz.

Fig. 2 illustrates the scan values for the main picture for
the reduced picture. If for example the clock frequency of
the main picture amounts to 13.5 MHz, 864 picture elements
SPS can be reproduced in each line. However, of these 864
picture elements SPS only 725 picture elements SPS are
present in an active line. If for example the size of the
reduced picture is to amount to one quarter of the main
picture in the horizontal and vertical directions, only 180
pigtpre elements SPS need be stored for each line of the
reduced picture. In the vertical direction the reduced
picture then has only one line while the main picture has
four lines. On average it is necessary to input 180 picture
elements SPS of the reduced picture in four segments of in
each case 144 elements of the line blanking intervals of the
main picture.

In order to store 180 scan values 8B of the reduced picture
in the picture memory 4 during the time of the line blanking
interval of the main picture, two approaches are possible:
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. simul taneously. To enable both the main picture and the reduced picture to
be i nput using one picture nenory, those parts of the line which contain no
information due to the Iine blanking interval are used for the input of the
< data of the reduced picture into the picture nenory. Although the tinme of
the line blanking interval is substantially shorter than the time during
which the line contains information, this igput procedure is possible since
the quantity of data required for the reduced picture is very nmuch snaller

than the quanphty gh1¢ab® She! 1¢n8BbE Al ¢bdL8ed BilthPfEUEEUinput during
the time of two time intervals of adjacent lines of the main
picture, and this indeed during the time of the line
blanking interval. Fig. 3a.
B} One complete line of the reduced picture is input
during time of the line period of the main picture and the

active part of a line of the main picture is delayed. Fig.
e 3b. '

Fig. 3 illustrates the principle of the input process of the
data of a feduced.picture into the main memory 4. During |
the line blanking interval of the main picture, half of a
line (Fig. 3a) consisting of ninety picture elements SPS of
the reduced picture can be input into the main memory 4. A
time of 144 picture elements SPS is available for this
purpose. The counters 6, 10 together ﬁith'the controller 8
are responsible for the correct addréssing. In accordance
with Fig. 3b, the complete line of the reduced picture of
180 picture elements SPS can be input into the main memory.
Then however the following line of the main picture must be
delayed by at least 36 picture elements. This can be
effected by means of a line memory or buffer with a small
storage capacity. As can be seen from Fig. 3b, a further
delgy of the following line of the main picture is no longer
necessary as it is compensated by the 144 picture elements
of the line blanking interval of the second line of the main
picture. ' '

Fig. 4 illustrates the input process of a line of the
reduced picture with delay of the input of the line of the
main picture. Fig. 4a illustrates the time requirement of
one line of the main picture of 720 picture elements SPS.
During the time of 144 picture elements, thus during the
line blanking interval, no picture data of the main picture
is to be stored. Fig. 4b illustrates the storage of a line
both of the reduced picture and of the main picture. All
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pi cture describes a smaller screen area than the main picture but is to
represent a conplete picture, prior to the storage a reduction in the

* horizontal and vertical directions nmust be carried out. The quantity of
data of the reduced picture is then dependent upon the underscanning rate
and ranges between 1/9 and 1/32 of the main picture. In the foll ow ng an
exenpl ary enbodi ment will be explained wifgh reference to the drawing in
which: Fig. 1 illustrates a picture nenory; Fig. 2 illustrates scan val ues;

180 picture elements of the reduced picture are stored. For
this purpose the line of the main picture must be delayed
for the time of 36 up to a maximum of 144 picture elements.
Following the completion of the input process of this line,
one complete line of the main picture is immediately stored
so that the delay is compensated again.

Fig. 5 illustrates the circuit for storage with a delayed
main picture MP. The main picture MP is fed to a signal
processing circuit 12 in which for example the picture
elements are digitalized and a data reduction can be
effected. The output data lines of the signal processing
circuit 12 lead to inputs of a flip-flop 21 on the one hand
via a delay circuit 13 and also directly. The picture RP
which is to be reduced is fed to a signal processing circuit
14 in which underscanning with the clock signal C takes
place. The output signal of the signal processing circuit
14 is fed to a buffer 15 which intermediately stores the
data. The buffer 15 is addressed by a counter 16. The
buffer 15 and the counter are clocked by the same clock
signal T. Furthermore the counter 16 has a reset input R
which resets the counter 16 to a predetermined value when
the input process into the buffer 15 is completed. The
clqck signal T fed to the counter 16 and to the buffer 15 is
switched over by an output M3 of the controller 8, depending
upon whether input into or read-out from the buffer 15 is
taking place. If input into the buffer 15 is to take place,
a switch 24 is switched over to the write clock signal 27
whereas if the buffer.ls is to be read out, it is switched
over to the read clock signal 28. The output data lines of
the buffer 15 lead to a flip-flop 18. The data output lines
of the flip-flop 21 lead to a further input of the flip-flop
'18. The flip-flop 18 is connected via a data line M2 to the
controller 8. The output data lines of the flip-flop 18 are
connected to a D-flip-flop 19. This D-flip-flop 19 is
connected to the read clock signal 28 of the buffer 15 and
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.Fig. 3 illustrates the input process of the reduced picture; Fig. 4
|IIustrates the i nput process of the reduced picture with delay of the main
plcture Fig. 5 illustrates a circuit for storage with a del ayed main

" picture. Fig. 1 illustrates a picture nenory enployed in accordance with

the invention. The picture data to be processed "data in" are fed to an
input interface 1 which is connected via dgta lines to a picture nenory
interface 3. The picture nmenory interface 3 is connected by data |ines both

to a of the counter 16. The output data lines of the D-flip-flop
19 lead via a D-flip-flop 20 to the input interface 1 of the
picture memory 4. Via the picture memory interface 3 the .
data are input into the picture memory 4. Via further
control lines the controller 8 is connected to address
counters 22, 23. The output signal M4 of the controller 8
controls change-over switches 25, 26 which switch over the
address counters 22, 23 for the addressing of the picture
memory 4. The address counters 22, 23 correspond to the
counters 5, 6, 7 and 9, 10, 11. The output interface 2 is
clocked by means of a clock pulse CK. The change-over
switch 24 is controlled'by an output éignal M3 of the
controller 8, while the change over switches 25, 26 are
controlled by the signal M4 of the controller 8

The circuit shown in Fig. 5 is d1v1ded into two parts. The
signal processing of the reduced plcture and of the main
picture is carried out in the first part 29. In the second
part 30 the signals of the reduced picture RP and of the
main picture MP are stored in the picture memory 4 and read
out line-sequentially for a picture reproduction. The
selection between the siénél; of the reduced picture and of
the main picture in the first part is made by the
multiplexer 18.

The signal processing for the main picture takes place as
follows:

The'signal of the main picture MP can be fed to the
multiplexer 18 via two paths: -

Via the signal processing circuit 12 the data of the main
picture are fed directly to the multiplexer 18. This path
is used when no reduced picture is to be input into the
memory 4 during the line blanking interval. If, however,
data of the reduced picture are to be input 1nto the memory
4, the data of the main plcture are fed via a aélay circuit
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4 picture nenory 4 and to an output interface 2. The processed picture data
"data out" can be tapped fromdata outputs of the output interface 2. The
atldressing of the picture menory 4 takes place by nmeans of three counters
5, 6, 7 for the horizontal addressing and three counters 9, 10, 11 for the
vertical addressing. A controller 8 undertakes

8

13 to the multiplexer 18. The delay circuit 13 effects a
delay of n x T. This delay is necessary to enable one
complete line of the reduced picture, commencing with the
line blanking interval, to be input into the memory 4 and
for this input process to continue through the start of the
active part of the next line of the main picture.

The smallest value cof the time delay T is n = 36 (180 - 144
= 36}, and the largest value is n = 144. This is the case
when the lines m and m+1 of the main picture must be input . |

with no free space between them.

The main picture is input into the main memory 4 within the
addressing of the address counters 22.

The signal processing for the reduced picture is carried out
as follows.

The output of the signal processing'circuit 15 supplies one
signal of the reduced picture every four lines. Each line
consists of 180 scan values. This data is input into the
buffer 15. The write clock rate could amount for example to
3.375 MHz, thus to one guarter of the clock rate of the main
picture. The first address, into which the data of the
reduced picture must be written, is supplied by the address
counter 16 reset by the reset function.

When one complete line of the reduced picture has been input
into the buffer 15, the controller 8 awaits the start of the
next line blanking interval of a line of the main picture.

At the start of this line blanking interval the system is
pre-programmed to input the reduced picture into the main
memory 4 in the correct sequence.

This means that the multiplexer 21 is switched so that the
original picture is delayed by n x T. The multiplexer 18 is
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the control of/the addressing. The counters 5, 9 are responsible for the
addresses of £he main picture which is to be input. The counters 6, 10 are
résponsi bl e for the addresses of the reduced picture which is to be input,
and the couynters 7, 11 are responsible for the correctly addressed read-out
of the entire nenory 4. The input- and output interfaces 1, 2 are clocked
with the video scanning frequency. The inputginterface 1 is supplied with a
continuous input data flow "data in". The output interface 2 is |Iikew se

supplied with g cqnbidiqus iU Mdsition for .the. reduced picture. The main
memory 4 is supplied with the signal of the reduced picture.
The change-over switch 24 is switched to the read clock
signal 28 by the controller 8. The switching signal M4 of
the controller 8 has switched the change-over switches 25,
26 to the address counters 23. These address counters 23
also show those addresses of the memory 4 into which the
reduced picture is to be input.

When, after 180 clock cycles, the reduced picture has. been.:
input into the memory 4, the multiplexer 18 and the change-
over switches 24, 25 and 26 are switched back to the
position for the main picture processing. The address
counters 22 again assume the addressing of the memory 4.
The multiplexer 21 remains in the position for delay of the
main picture during the complete following line of the main
picture. It is not switched back by the signal M1l of the
controller until the start of the next line blanking
interval of the main picture MP.

Shift registers, memories or first-in first-out shift
registers can be used for example as buffer 15.

Tl
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.data flow "data out”. The data flowrate of the two interf

the same when the pictures are reproduced for exanple vmthlmllﬁlunuﬂﬂ“"lml
Peproduction frequency of 50 Hz. However, they can also be Hif%erent! if the
“pictures are reproduced for exanple with a picture change frequency of 100

Hz. Fig. 2 illustrates the scan values for the main picture and for the
reduced picture. If for exanple the clockiforequency of the nain picture
anounts to 13.5 4b£%g£5§§%§&€q5£6ﬁ SPS can be reproduced in each

line. HoweverPeggsche
7730 Villingen-Schwenningen

Hannover, 21.08.89
PTL-W&/gn

- Claims

1. Picture reproduction system with storage of data-
reproducing picture, characterised in that there are stored
in a picture memory (4) a picture of a first source, e.g. a
first reception frequency, and at least one picture of a
second source, e.9. a second reception frequency, the
picture of the first and/or the second source representing
a picture reduced in its spatial dimensions and for the
purpose of picture reproduction there are read out in time
sequential manner the data of the picture memory.

2, A picture reproduction system according to Claim 1,
characterised in that the data of the pictures of the
second source are written sequentially using the line
blanking intervals of the pitch of the first source in the
picture memory (4). -

¥y
3. A picture reproduction system according to Claim 1,
characterised in that the picture store (4) contains an
input- and an output- interface (1, 2).

4, A picture reproduction system according to Claim 2,
characterised in that the picture store (4) additionally
contains two address pair inputs (5,9; 6,10; 22,23), which
control the different addresses of the picture memory (4)
for the data to be written in.

5. A picture reproduction system according to one or more
of the preceding claims, characterised in that a complete
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. these 864 pictture elenents SPS only 720 picture elements S

~an active line. 1f for exanple the size of the reduced pi cfﬁlﬂlﬁm nnguﬂturlm
*to one quarter of the main picture in the horizontal and verticha

directions, only 180 picture el enents SPS need be stored for each | i ne of

t he reduced picture. In the vertical direction the reduced picture then has
only oné line while the main picture hasifiour lines. on average it is

necessary to Jnbule 180, Rifédlife of the second source is written into
the picture memory (4), beginning with the begin of the
line blanking interval of the picture of the first source
and ending with the begin of the first active part of the
’ next line of the picture of the first source.

6. A picture reproduction system according to one or more
of the preceding claims, characterised in that there is
used a buffer (15) which stores one line of the picture of
the second source, before it is written into the picture
memory (4).

7. A picture reproduction system according to Claim §5,
characterised in that a delay circuit (21) delays the data
of one line of the picture of the first source.

8. A picture reproduction system according to Claim 7,
characterised in that the data of one line of the picture
of the second source from the buffer (15) is completely
written into the picture memory (4).

9. A picture reproduction system according to Claim 5,
characterised in that a first part of the data of the lines
of the picture of the second source are written into the
memdry (4) during the line blanking interval of one line of
the picture of the first source, and another part of the
data of the lines of the picture of the second source are
written into the memory (4) in the period of the subsequent
line blanking interval of the picture of the first source.

is Sheet Has Been Re| laced

T |||I




. P . Y TPy R '..-" W
.elements SPS of the reduced picture in four segnents of in each case 144

el ements of thie line blanking intervals of the main picture. In order to
store 180 scdn values SB of the reduced picture in the picture nenory 4
-during the ime of the line blanking interval of the main picture, two

appr oaches /fare possi bl e: A) Hal f of one line of a reduced picture is

I nput duné g the tine of two time interval 42of adjacent |ines of the main

pi cture nd this indeed during the tinme of the line Hannover, 14.11.88

/ PTL-W3/gn

ABSTRACT
Picture Reproduction System

1.1 Picture reproduction system with storage of data-
reproducing pictures.

2.1 There are known picture reproduction systems which
simultaneously reproduce a picture of a first source (MP)
and a picture of a second source (RP)}, the picture of the
second source (RP) being reduced in its spatial dimensions.
In order to permit a simultaneous picture reproduction,
both pictures are stored and processed separately.

2.2 According to the invention both pictures are stored in
a single memory (4) before the storage there is undertaken
a processing of the picture of the second source, and this
is stored in time sequential manner in the line blanking
intervals of the picture of the first source in the common
main memory. For storage, the line blanking intervals of
the'picture of the first source are used. During the time
of the line blanking intervals a) the lines of the second
source to be stored are divided into two parts or b) the
subsequent lines of the first source are delayed (21).

2.3 The invention finds application in picture
reproduction devices.

3. Fig. 5.
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. blanking interval. Fig. 3a. B) %corrpl ete line of the reduced piQjure
‘isinput during tinme of the line p od of the main picture and the tive
part of a line of the main picture is delayed. Fig. 3b. Fig. 34t us

ates
the principle of the input process of the data of a reduced pi Pat o
t he mai n nenor . During the line blanking interval of the nd c®re,

half of a line'(Fig. 3a) consisting of ninety picture elenents S ofxt he
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2 .
- time of 144 picture elenents SPS is availa for this purpose. The
counters 6, 10 together with the controller 8 are responsible for the
correct addressing. In accordance with Fig. 3b, the conplete line of the
reduced picture of 180 picture elenents SPS can be input into the nmain
menory. Then however the following |ine of the main picture nust be del ayed
by at least 36 picture elenents. This can be effected by neans of a |iné
menory or buffer with a small st.orage capacity. As can be seen from Fi gey
3b, a further delay of the follow ng |inggdof (he¢yaigy pigs uré-=s T Ionwer
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* necessary as it is conpensated by the 14A/& cture el errents of the |InQ~n

bl anki ng i nterval of the second |line of the mai I’&I cture. 6 Fig. 4
., Illustrates the input ocqgss of a line of the r®duced picture with d y
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method.

Picture reproduction systems are known which simultaneously

reproduce a picture of a first source, in particular of a

first receiving frequency, referred to in the following as

main picture, and a picture of a second source, in

particular of a second receiving frequency, referred to in

the following as reduced picture, where on the screen the

reduced picture describes a part of the screen described by

the main picture. To achieve this division of the screen it

is known to use a picture memory for the reduced picture. A
separate picture memory is used for the main picture. Input
into and read-out from the two memories takes place

synchronously.

A controller controls the output from the
memories of the picture data which are fed to the screen.

Known dynamic or static memories can be used as memories.

Furthermore, circuits are known with the aid of which a

relatively higher picture frequency can be generated and

thus the picture can be reproduced with an increased picture

reproduction frequency.

For this purpose two picture

memories are used, where a first picture to be reproduced is
stored in the first picture memory, while at the same time

the picture stored in the other picture memory is read out

twice therefrom.

In this way two pictures are reproduced

while one picture is stored.

For a picture reproduction system with two simultaneously

represented pictures of different receiving frequencies, for

example one picture memory can be used to store the reduced
picture while the other memory stores the combination of the
main picture and the reduced picture for the picture
reproduction at an increased frequency. When two picture

memories are used, however,
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t he signal

so that the delay is conpensated again. Fig. 5 illustrafe k ¥
storage with a delayed main picture MP. The main pictureg Eﬁﬁggfyggﬁﬁ%l’
processing circuit 12 in which for exanple the p{cjure el enents
digitalized and a data reduction can be effected. The ofit puQBEES 1998es! of
processing circuit 12 lead to inputs of a fljptflop 21 on tde

one hand via a delay circuit 13 and als@ directly. The picture RP Which ijs
to be reduced is fed to a signal processing circuit 14 ¥p-which :

oy

re

under scannFggWikes ,t Waichoedditdanpltyt 4ReEease the cost of such a

circuit arrangement.

To increase the picture reproduction frequency it is known
to store a picture in only one picture memory. When
commercially available memories are used, one write cycle
then alternates with two read cycles, so that on average two
pictures are read out while one is written in. When a
picture memory with two interfaces is used as memory, where
one interface is responsible for the input and the second
interface for the output, the data can be written into and
read out from the memory simultaneously.

"Picture in Picture System with a Digital Memory for VCRS"
M. Masuda et al., IEEE TRANSACTIONS ON CONSUMER ELECTRONICS,
Vol. CE-33, No. 3, August 1987, pages 230-238, New York, NY,
USA and EP-A-~-258 803 have described picture-in-picture
systems with a memory into which however only a picture of
reduced size is input. The subsequently read out, reduced
picture is mixed with the main picture on the analogue plane
and reproduced. In the case of the first document visible
disturbances caused by inadequate synchronisation of the
main picture with the reduced picture are eliminated. The
second document discloses a possibility of changing the size
and position of the reduced picture in relation to the main
picture.

The aim of the invention is to provide a simplified picture-
in-picture storage method using only one single picture
memory for the storage of a reduced picture in a main
picture. This aim is fulfilled by the features described in
Claim 1. An advantageous further development of the
invention is described in Sub-Claim 2.

In accordance with the invention, the data of the main
picture and of the reduced picture occurring in digital form



| ace. The output signal of the signal processing circuit !
Buffer 15 mhicﬁ inte?nediately sto?es the data. The buffer gkﬁﬁfﬁ”ﬁﬁéé&éﬂT
by a counter 16. The buffer 15 and the counter are clocked bF"Tﬁe same
clock signal T. Furthernore the counter 16 has a reset inpft ﬁgﬁet
the counter 16 to a predeterm ned val ue when the input pro:e:s |nto t
buffer 15 is conpleted. The clock signaI3T fed to the countel

buffer 15 is _sw_tched over Eg an ou E?% MB, of the controllpr 8, depending
a

Upon whet heRXBrRtPTFft SRoPPT¥aBoe 5L PHELYER fRPNqEY ; A PICture

memory with two interfaces is used as memory, so that input
into and read-out from the memory can take place
simultaneously. To enable both the main picture and the
reduced picture to be input using one picture memory, those
parts of the line which contain no information due to the
line blanking interval are used for the input of the data of
the reduced picture into the picture memory. Although the
time of the line blanking interval is substantially shorter
than the time during which the line contains information,
this input procedure is possible since the quantity of data
required for the reduced picture is very much smaller than
the quantity of data of the main picture. As a reduced
picture describes a smaller screen area than the main
picture but is to represent a complete picture, prior to the
storage a reduction in the horizontal and vertical
directions must be carried out. The quantity of data of the
reduced picture is then dependent upon the underscanning
rate and ranges between 1/9 and 1/32 of the main picture.

In the following an exemplary embodiment will be explained
with reference to the drawing in which:

Fig. 1 illustrates a picture memory;

Fig. 2 illustrates scan values;

Fig. 3 illustrates the input process of the reduced picture;
Fig. 4 illustrates the input process of the reduced picture

with delay of the main picture;
Fig. 5 illustrates a circuit for storage with a delayed main
picture.

Fig. 1 illustrates a picture memory employed in accordance
with the invention. The picture data to be processed "data
in" are fed to an input interface 1 which is connected via
data lines to a picture memory interface 3. The picture
memory interface 3 is connected by data lines both to a



taking place. If input into the buffer 15 is to take pl ace,

1, i
switched over to the wite clock signal 27 7 whereas if t e%ﬁﬂﬁggfﬁﬁé’ﬁng

to be read out, it is switched over to the read clock signal

28. The out put

data lines of the buffer 15 lead to a flip-flop 18. The datafopt (3% RAEBgmg

of the flip-flop 21 lead to a further input of the flip-flop
4

picture memory 4 and to an output interface 2. The

processed picture data "data out" can be tapped from data
outputs of the output interface 2. The addressing of the

picture memory 4 takes place by means of three counters §,

6, 7 for the horizontal addressing and three counters 9, 10,

11 for the vertical addressing. A controller 8 undertakes

the control of the addressing. The counters 5, 9 are

responsible for the addresses of the main picture which is

to be input. The counters 6, 10 are responsible for the

addresses of the reduced picture which is to be input, and

the counters 7, 11 are responsible for the correctly

addressed read-out of the entire memory 4.

The input- and output interfaces 1, 2 are clocked with the

video scanning frequency. The input interface 1 is supplied

with a continuocus input data flow "data in". The output

interface 2 is likewise supplied with a continuous

output

data flow "data out". The data flow rate of the two
interfaces 1, 2 can be the same when the pictures are

reproduced for example with a picture reproduction

frequency

of 50 Hz. However, they can also be different if the

pictures are reproduced for example with a picture
frequency of 100 Hz.

change

Fig. 2 illustrates the scan values for the main picture and

for the reduced picture. If for example the clock

frequency

of the main picture amounts to 13.5 MHz, 864 picture

elements SPS can be reproduced in each line. However, of
these 864 picture elements SPS only 720 picture elements SPS

are present in an active line. If for example the
the reduced picture is to amount to one quarter of
picture in the horizontal and vertical directions,

size of
the main
only 180

picture elements SPS need be stored for each line of the
reduced picture. 1In the vertical direction the reduced
picture then has only one line while the main picture has
four lines. On average it is necessary to input 180 picture




18. The flip-flop 18 is connected via a data line M2 to the controller 8.
The output data lines of the flip-flop 18 are connected to a D-flip-flop
19. This D-flip-flop 19 is connected to the read clock signal 28 of the
buffer 15 and of the counter 16. The output data lines of the D-flip-flop
19 lead via a D-flip-flop 20 to the input interface 1 of the picture nenory
4. Via the picture nmenory interface 3 the data are input into the picture

menory 4. Via_furth control lines the.controller IS n t '

addr ess co&h?@?§t§23¥§3QQTﬁgeoﬁﬁgﬁfegi8%5?Hﬁﬁ %h Fﬁgrc8ﬁ§§88?%rgg 1R
each case 144 elements of the line blanking intervals of the
main picture.

In order to store 180 scan values SB of the reduced picture
in the picture memory 4 during the time of the line blanking
interval of the main picture, two approaches are possible:

aA) Half of one line of a reduced picture is input during
the time of two time intervals of adjacent lines of the main
picture, and'this indeed during the time of the line
blanking interval. Fig. 3a.

B) One complete line of the reduced picture is input
during time of the line period of the main picture and the
active part of a line of the main picture is delayed. Fig.
3b.

Fig. 3 illustrates the principle of the input process of the
data of a reduced picture into the main memory 4. During
the line blanking interval of the main picture, half of a
line (Fig. 3a) consisting of ninety picture elements SPS of
the reduced picture can be input into the main memory 4. A
time of 144 picture elements SPS is available for this
purpose. The counters 6, 10 together with the controller 8
are responsible for the correct addressing. 1In accordance
with Fig. 3b, the complete line of the reduced picture of
180 picture elements SPS can be input into the main memory.
Then however the following line of the main picture must be
delayed by at least 36 picture elements. This can be
effected by means of a line memory or buffer with a small -
storage capacity. As can be seen from Fig. 3b, a further
delay of the following line of the main picture is no longer
necessary as it is compensated by the 144 picture elements
of the line blanking interval of the second line of the main
picture.
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control s change-over switches 25, 26 which switch over th @ﬁ%ﬁ@@%ﬁﬂbﬁﬁi&ﬁs
22, 23 for the addressing of the picture nenory 4. The adfrfss counters
23 correspond to the counters 5, 6, 7 and 9, 10, 11. The p@s}WC_
Is clocked by neans of a clock pul se CK. The change-over tch 24 is
controlled by an output signal M3 of the controller 8,
change-over sw tches 25, 26 are control | & by the signal
controller 8, t sho i n, Fi IS d|V|ﬁed nto t
CUgnal proceidr nf SHEREFRERR e itk Sodedn Thet bifie oF e
reduced picture with delay of the input of the line of the
main picture. Fig. 4a illustrates the time requirement of
one line of the main picture of 720 picture elements SPS.
During the time of 144 picture elements, thus during the
line blanking interval, no picture data of the main picture
is to be stored. Fig. 4b illustrates the storage of a line
both of the reduced picture and of the main picture. Aall
180 picture elements of the reduced picture are stored. For
this purpose the line of the main picture must be delayed
for the time of 36 up to a maximum of 144 picture elements.
Following the completion of the input process of this line,

one complete line of the main picture is immediately stored
so that the delay is compensated again.

Fig. 5§ illustrates the circuit for storage with a delayed
main picture MP. The main picture MP is fed to a signal
processing circuit 12 in which for example the picture
elements are digitalized and a data reduction can be
effected. The output data lines of the signal processing
circuit 12 lead to inputs of a flip~flop 21 on the one hand
via a delay circuit 13 and also directly. The picture RP
which is to be reduced is fed to a signal processing circuit
14 in which underscanning with the clock signal C takes
place. The output signal of the signal processing circuit
14 is fed to a buffer 15 which intermediately stores the
data. The buffer 15 is addressed by a counter 16. The
buffer 15 and the counter are clocked by the same clock
signal T. Furthermore the counter 16 has a reset input R
which resets the counter 16 to a predetermined value when:
the input process into the buffer 15 is completed. The
clock signal T fed to the counter 16 and to the buffer 15 is
switched over by an output M3 of the controller 8, depending
upon whether input into or read-out from the buffer 15 is
taking place. If input into the buffer 15 is to take place,
a switch 24 is switched over to the write clock signal 27



picture is carried out in the first part 29. In the second part 30 the
signals of the reduced picture RP and of the main picture MP are stored in
the picture menory 4 and read out line-sequentially for a picture
reproduction. The sel ection between the signals of the reduced picture and
of the main picture in the first part is nade by the nultiplexer 18. The
signal processing for the main picture tdkes place as foll ows:

whereas if the buffer 15 is to be read out, it is switched.
over to the read clock signal 28. The output data lines of
the buffer 15 lead to a flip-flop 18. The data output lines
of the flip-flop 21 lead to a further input of the flip-flop
18. The flip-flop 18 is connected via a data line M2 to the
controller 8. The output data lines of the flip-flop 18 are
connected to a D-flip-flop 19. This D-flip-flop 19 is
connected to the read clock signal 28 of the buffer 15 and
of the counter 16. The output data lines of the D-flip-flop
19 lead via a D-flip-flop 20 to the input interface 1 of the
picture memoty 4. Via the picture memory interface 3 the
data are input into the picture memory 4. Via further
control lines the controller 8 is connected to address
counters 22, 23. The output signal M4 of the controller 8
controls change-over switches 25, 26 which switch over the
address counters 22, 23 for the addressing of the picture
memory 4. The address counters 22, 23 correspond to the
counters 5, 6, 7 and 9, 10, 11. The output interface 2 is
clocked by means of a clock pulse CK. The change-over
switch 24 is controlled by an output signal M3 of the
controller 8, while the change-over switches 25, 26 are
controlled by the signal M4 of the controller 8.

The circuit shown in Fig. 5 is divided into two parts. The
signal processing of the reduced picture and of the main
picture is carried out in the first part 29. In the second
part 30 the signals of the reduced picture RP and of the
main picture MP are stored in the picture memory 4 and read
out line-sequentially for a picture reproduction. The
selection between the signals of the reduced picture and of
the main picture in the first part is made by the
multiplexer 18.

The signal processing for the main picture takes place as
follows:

REPLACEMENT SHF™ |
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8 The signal of the main picture MP can be fed to the nultiplexer 18 via
two paths: Via the signal processing circuit 12 the data of the main
picture are fed directly to the nmultiplexer 18. This path is used when no
reduced picture is to be input into the nenory 4 during the |ine blanking
interval. If, however, data of the reduced picture are to be input into the
menory 8 '

The signal of the main picture MP can be fed to the
multiplexer 18 via two paths:

Via the signal processing circuit 12 the data of the main
picture are fed directly to the multiplexer 18. This path
is used when no reduced picture is to be input into the
memory 4 duriné the line blanking interval. If, however,
data of the reduced picture are to be input into the memory
4, the data of the main picture are fed via a delay circuit
13 to the multiplexer 18. The delay circuit 13 effects a
delay of n x T. This delay is necessary to enable one
complete line of the reduced picture, commencing with the
line blanking interval, to be input into the memory 4 and
for this input process to continue through the start of the
active part of the next line of the main picture.

The smallest value of the time delay T is n = 36 (180 - 144
= 36), and the largest value is n = 144. This is the case
when the lines m and m+l of the main picture must be input
with no free space between them.

The main picture is input into the main memory 4 within the
addressing of the address counters 22.

The signal processing for the reduced picture is carried out
as follows.

The output of the signal processing circuit 15 supplies one
signal of the reduced picture every four lines. Each line
consists of 180 scan values. This data is input into the
buffer 15. The write clock rate could amount for example to
3.375 MHz, thus to one quarter of the clock rate of the main
picture. The first address, into which the data of the
reduced picture must be written, is supplied by the address
counter 16 reset by the reset function.

REPLACEMENT SHEET 7
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4, the data of the main picture are fed via a delay circuit 13 to the

mul tipl exer 18. The delay circuit 13 effects a delay of n x T. This del ay

i S necessary to enable one conplete line of the reduced picture, comencing
with the line blanking interval, to be input into the menory 4 and for this
| nput process to continue through the start of the active part of the next

line of the main picture. The snallest v&@l ue of the tine delay T is n = 36

(180 - 144 36), and the |argest v e i 44 This is the case en
the Iines riBeR 4R4 Srmphet g %flLﬁli'é rﬁf‘s‘:{] Rif{yure has been inpu o

into the buffer 15, the controller 8 awalts the start of the
next line blanking interval of a line of the main picture.

At the start of this line blanking interval the system is
pre-programmed to input the reduced picture into the main
memory 4 in the correct sequence.

This means that the multiplexer 21 is switched so that the
original picture is delayed by n x T. The multiplexer 18 is
switched to the position for the reduced picture. The main
memory 4 is supplied with the signal of the reduced picture.
The change-over switch 24 is switched to the read clock
signal 28 by the controller 8. The switching signal M4 of
the controller 8 has switched the change-over switches 25,
26 to the address counters 23. These address counters 23
also show those addresses of the memory 4 into which the
reduced picture is to be input.

When, after 180 clock cycles, the reduced picture has been
input into the memory 4, the multiplexer 18 and the change-
over switches 24, 25 and 26 are switched back to the
position for the main picture processing. The address
counters 22 again assume the addressing of the memory 4.
The multiplexer 21 remains in the position for delay of the
main picture during the complete following line of the main
picture. It is not switched back by the signal M1 of the
controller until the start of the next line blanking
interval of the main picture MP.

Shift registers, memories or first-in first-out shift
registers can be used for example as buffer 15.
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with no free space bet ween _them The main picture is input 4@"!“%!’&1|“‘LI“|!I‘

menory 4 within the addressing of the address counters 22.

processing for the reduced picture is carried out as follows. The output of
the signal processing circuit 15 supplies one signal of the reduced picture
every four lines. Each Iine consists of 180 scan values. This data is input
into the buffer 15. The wite clock ratel@ould anobunt for exanple to 3 375
MHz, thus to one quarter of the clock rate of the main

Claims

1. A picture-in-picture storage method wherein data of a
picture (RP), reduced in relation to the main picture (MpP),
are stored in a memory (4) and on reproduction are combined
with the data of the main picture, characterised in that the
data of the main picture are likewise stored in this memory
(4), where the data of the - in particular horizontally and
vertically - reduced picture, which preferably are clocked
differently from the clock rate of the main picture, are
input into the memory in such manner that either in each
case

- a first part of the data of a line of the reduced
picture (RP) is input into the memory during the line
blanking -interval of a line of the main picture (MP)
and

- the remaining part of the data of the line of the
reduced picture is input into the store during the
following line blanking interval or intervals of the
main picture, where the data of a line of the main
picture are input into the store in each case during
time intervals between two adjacent line blanking
intervals of the main picture
or in each case

- the data of a line of the reduced picture (RP) are
input into the memory during the line blanking interval
and the following, first active part of a line of the
main picture (MP),

- whereupon the data of a line of the main picture are
input into the memory during the second active part of
this line and into the following line blanking interval
of the main picture and the data of a further line of
the reduced picture (RP) are not input until a next
line blanking interval.
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picture. The first address, into which the data of the reduc [ Il ﬂlmﬁltllll
be witten, is supplied by the address counter 16 reset by tﬁ l“l&lﬂ m l
function. 9 When one conplete line of the reduced picture has®tbéen¥ nput™

into the buffer 15, the controller 8 awaits the start of the next |ine
bl anki ng interval of a line of the rrainlpli cture.

2. A storage method as claimed in Claim 1, characterised
in that the memory (4) is read with an increased - in
particular doubled - picture reproduction frequency.
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At the start of this line blanking interval the systemis pre-programed to
I nput the reduced picture into the main nenory 4 in the correct sequence.
This means that the nmultiplexer 21 is switched so that the original picture

is delayed by n x T. The multiplexer 18 is switched t
reduced picture. The main nenory 4 is supplied with t
reduced picture. The change-over switch 24 is switche
signal 28 by the controller 8. The sw tchi.ng signal
has swi tched the changq_?ver swi t ches 25,

nclflnn far the
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26 to the address counters 23. These address counters 23 al so show t hose
addresses of the nenory 4 into which the reduced pigtilig js to be input.
When, after 180 clock cycles, the reduced picture hatHiSeSHERTNR §E§§4 t he
menory 4, the multiplexer 18 and the change- over smﬁtchg@PE ?& q 26
are switched back to the position fop the main pict ' e
address counters 22 again assune the addressing of the nenory 4. The

mul tiplexer 21 remains in the position for delay of the main picture during

the conplete followng Iine of the main < O
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picture. It is not swt
the start of the next |

regi sters, nenories or

exanpl e as buffer 15. REPLACEMENT SHEET 05 FEB 199
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10 d ains 1. A picture-in-picture storage nethod wherein data of a
picture (RP) reduced in relation to the main picture (M), fare—sStotea—tt o
menory (4) and on reproduction are conbined with the data éf RERMACRMEMT SHEET
picture, characterised in that the data of the main picturg are TTKEWMSE
stored in this nenory (4), where the data of the - in partjfcpl Qr4MAR‘F
hori zontally and vertically - reduced picture, which prefefaply are cl'oCked
differently fromthe clock rate of the Pain picture, are : '

Picture-in-picture image storing method

The invention relates to a picture-in-picture storage
method.

Picture reproduction systems are known which simultaneously
reproduce a picture of a first source, in particular of a
first receiving frequency, referred to in the following as
main picture, and a picture of a second source, in
particular of a second receiving frequency, referred to in
the following as reduced picture, where on the screen the
reduced picture describes a part of the screen described by
the main picture. To achieve this division of the screen it
is known to use a picture memory for the reduced picture. A
separate picture memory is used for the main picture. Input
into and read-out from the two memories takes place
synchronously. A controller controls the output from the
memories of the picture data which are fed to the screen.
Known dynamic or static memories can be used as memories.

Furthermore, circuits are known with the aid of which a
relatively higher picture frequency can be generated and
thus the picture can be reproduced with an increased picture
reproduction frequency. For this purpose two picture
memories are used, where a first picture to be reproduced is
stored in the first picture memory, while at the same time
the picture stored in the other picture memory is read out
twice therefrom. In this way two pictures are reproduced
while one picture is stored.

For a picture reproduction system with two simultaneously
represented pictures of different receiving frequencies, for
example one picture memory can be used to store the reduced
picture while the other memory stores the combination of the
main picture and the reduced picture for the picture
reproduction at an increased frequency. When two picture
memories are used, however, two controllers are also



iI-nput*into the menory in such manner that either in each case a first part
of the data of a line of the reduced picture (RP) is input into the nenory
during the line blanking interval of a line of the nmain picture (MP) and
the remaining part of the data of the line of the reduced picture is input
into the store during the followng Iine blanking interval or intervals of
the main picture, where the data of alaine of the main

- REPLACEMENT SHEET
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1.1 Picture reproduction system with storage of data-
reproducing pictures.

v ~

2.1 There are known picture reproduction systems which
simultaneously reproduce a picture of a first source (MP)
and a picture of a second source {RP), the picture of the
second source (RP} being reduced in its spatial dimensions..
In order to permit a simultaneous picture reproduction,.
both pictures are stored and processed separately.

2.2 According to the invention both pictures are stored in
a single memory (4) before the storage there is undertaken
a processing of the picture of the second source, and this
is stored in time sequential manner in the line blanking
intervals of the picture of the first source in the common
Y main memory. For storage, the line blanking intervals of
the picture of the first source are used. During the time
of the line blanking intervals a) the lines of the second
source to be stored are divided into two parts or b) the
subsequent lines of the first source are delayed (21).

2.3 The invention finds application in picture
reproduction devices.

3. Fig. 5.




prcture are input into the store in each case during tine intervals between
two adjacent line blanking intervals of the nain picture or in each case
the data of a line of the reduced picture (RP) are input into the nenory
during the line blanking interval and the followng, first active part of a
line of the main picture (MP), whereupon {he data of a line of the main
picture are input into the nenory during the second actiﬁEngmmTSHEET
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this I'ine and'into the following |ine blanking interval of the main picture
and the data of a further line of the reduced picture (RP) are not i nput

until a next line blanking interval. 11 2. A storage nethod as cl ai ned
in daiml, characterised in that the menory (4) is read with an increased
- in -2 - REPLACEMENT SHEET

Fig. 4a
Fig. 4b

Fig. 3a
Fig. 3b
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parti-bul ar doubled - picture reproduction frequency. REPLACEMENT SHEET
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