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(54) Title: DEVICE FOR MULTIPLEXING VIDEO SIGNALS

(54) Bezeichnung: VIDEOSIGNALE-MULTIPLEXIERUNGSVORRICHTUNG 

(57) Abstract

The invention relates to a device (1) for generating a video 
signal of a quality corresponding to a generating bit rate (x). Said 
device comprises: a receiving level (4) having a plurality (n) of 
receiving inputs (2) for the simultaneous reception of different 
image signals (Yj) at least one of which has a receiving bit rate 
(yi) which is lower than the generating bit rate (x); a memory level 
(5) for the intermediate storage of the received image signals (Yi); 
and a data retrieval level (8) for reading out the image signals (Yi) 
in intermediate storage by means of the generating bit rate (x) and 
for generating the video signal which is composed of successive 
time segments of the different image signals (Yi). The invention 
also relates to an image signal source for coupling with the above 
device.

(57) Zusammenfassung

Die Erfindung betrifft eine Vorrichtung (1) zur Bereitstel- 
lung eines Video-Signals mit einer, einer Bereitstellungs-Bitrate 
x entsprechenden Qualitat, mit einer Empfangsstufe (4), welche 
eine Mehrzahl n von Empfangseingangen (2) zum gleichzeitigen 
Empfang von unterschiedlichen Bildsignalen Y, aufweist, von de- 
nen zumindest eines eine im Vergleich zur Bereitstellungs-Bitrate 
x geringeren Empfangs-Bitrate yi aufweist, mit einer Speicherstufe 
(5) zur Zwischenspeicherung der empfangenen Bildsignale Yi, und 
mit einer Datenabrufstufe (8) zum mit der Bereitstellungs-Bitrate 
x erfolgenden Auslesen der zwischengespeicherten Bildsignale Yi 
und zur Bereitstellung des Video-Signals, welches aus aufeinan- 
derfolgenden Zeitabschnitten der unterschiedlichen Bildsignale Yj 
zusammengesetzt ist, sowie eine Bildsignalquelle zur Kopplung mit 
der nannten Vorrichtung.
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Video Signal Multiplexation Apparatus

The invention relates to an apparatus for the generation of a video signal 

of a quality corresponding to a generating bit rate x.

With such apparatuses, video signals are produced which are composed, 

for example, of a plurality of sequential image signals which directly follow 

one another time-wise, with the individual image signals being recorded at 

different geographical locations in order to be transmitted with the small­

est possible time delay. This principle is, for example, used in order to put 

together live weather information from various geographical locations, with 

the corresponding video signal consisting of cyclically alternating image 

signals which are respectively recorded at different geographical locations 

by means of a camera. These image signals are then cut together in a 

transmission center in order to obtain the video signal that is to be gener­

ated in this manner. In accordance with the known principle, the trans­

mission of the image sequences to the transmitting center takes place at 

least over part of the path by directional radio, cable or satellite. The im­

age signals received from the transmitting center are in this case broad­

cast at once, i.e. live, as individual part segments of the generated video 

signal.

The known principle has the disadvantage that when using a directional 

radio transmission path only relatively short distances between the cam­

era and the transmitting center can be bridged at reasonable cost. This 

disadvantage can indeed by overcome by the use of a cable or satellite 

transmission. However, the costs associated therewith are very high, so 

that, for example, the transmission of image signals from different loca­
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tions of the earth to a unitaiy transmission center is not possible with 

economically sensible cost and complexity.

An object of the invention is to make available an apparatus of the initially 

named kind which makes it possible, at reasonable economic cost, to re­

ceive image signals recorded at different locations far apart from one an­

other and to broadcast them as close as possible time-wise, i.e. with the 

least possible delay, as elements of a video signal.

In accordance with the invention this object is satisfied by an apparatus 

for the generation of a video signal of a quality corresponding to a gener­

ating bit rate x comprising

- a receiver stage having a plurality n of receiving inputs for the simulta­

neous reception of different image signals Yi, at least one of which has a 

receiving bit rate yi lower than the generating bit rate x,

- a storage stage for the intermediate storage of the received image sig­

nals Yi, and

- a data retrieval stage for the reading out of the intermediately stored 

image signals Yi which takes place with the generating bit rate x and for 

the generation of the video signal which is composed of successive time 

segments of the different image signals Yi.

Thus, in accordance with the invention, the speed of transmission with 

which at least one and preferably a plurality or all image signals are re­

ceived is smaller than the transmission speed with which the video signal 

composed of the image signals is transmitted. In order to enable the con­

tinuous transmission of the video signal, at high quality or at high trans­
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mission speed, despite this speed difference, a plurality of the individual 

image signals are in each case received simultaneously by the apparatus 

of the invention, with - as mentioned - the transmission speed of at least 

one of the received image signals being smaller than the speed of trans­

mission of the video signal composed of the image signals. The reception of 

the image signals thus preferably takes place offset with time overlap, 

which will be explained further in the context of the description of the 

drawings.

An advantage of the apparatus of the invention is consequently to be seen 

in the fact that the transmission of the different image signals from image 

signal sources at different geographical locations to an apparatus in ac­

cordance with the invention used as a transmission center can take place 

at a lower data rate. As a result of the reduced speed of transmission al­

ready existing transmission paths or data lines with a comparatively low 

capacity, which are not normally suitable for the transmission of video 

signals can be used, which enables an image signal transmission over very 

large distances at comparatively low costs. The construction of new net­

works and transmission paths is thus not absolutely essential. In par­

ticular it is possible, in accordance with the invention, to return to exist­

ing selection line networks, such as telephone networks or Internet, in 

which an intentional dialing in and out can take place, which in turn has 

the consequence that a line is only used, and only has to be paid for, 

during those time intervals in which it is actually required.

Despite the slow transmission, it is possible to endow the generated video

signal with a live character in accordance with the invention in that one

ensures that an image signal fully received by the center at low speed is

transmitted directly after, or with only a small time delay after, full recep-
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tion as an element of the video signal. If the video signal consists exclu­

sively of time segments, which only have a duration of a few minutes or 

less, then it can be ensured with the apparatus of the invention that the 

image signals received from the center are transmitted, only a few minutes 

after their recording by the image signal sources, as a component of the 

video signal. When producing a video signal which is, for example, in­

tended to transmit weather information from different locations, a delay of 

this kind of a few minutes is straightforwardly acceptable, since this delay 

does not negatively impair the live character of the video signal in any 

way.

At this point it should be noted that the terms video signal and image sig­

nal which are used for the explanation of the invention basically also in­

clude such signals as additionally contain sound and/or text information 

in addition to the image or video information.

It is preferably the case, when so many receiving inputs are made avail­

able, that the sum of the reception bit rates of the simultaneously received 

image signals is greater than or the same as the generating bit rate x. In 

this way it is ensured that adequate image signals are always available for 

the production of a continuous video signal of high quality.

Receiving bit rates which differ from one another can be associated with 

different receiving inputs, for example, if more powerful lines exist for spe­

cific image signal sources or geographical locations than for other image 

signal sources.

It is also possible to make available at least one additional receiving input

which can, for example, come into use when disturbances occur in the

system, i.e. in the image signal sources, on the transmission paths and/or
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in the center. In the case of such disturbances an additional receiving in­

put can, for example, be operated with an increased reception bit rate, in 

particular with the generating bit rate x, in order in this manner to receive 

a signal which can be transmitted directly - without intermediate storage 

and without time delay - as a video signal, so long as the disturbance in 

the system has not been remedied. It is particularly preferred when the 

additional receiving input is coupled via a dedicated line to an image sig­

nal source, so that when required a changeover can be made at any time 

to the image signal received via the additional receiving input at short no­

tice.

In the receiving stage a plurality of receiving inputs can be switched to­

gether to a group for the reception of an individual image signal. A group 

of this kind can include two or more receiving inputs, and in an extreme 

case all the available receiving inputs. The data of an individual image 

signal can then be transmitted in parallel via such a group, which leads to 

a more rapid transmission of the image signal in comparison to the use of 

a single receiving input for an image signal.

It is particularly preferred when the numbers of the receiving inputs which 

are in each case switched together to a group for the transmission of the 

individual image signals differ from one another and are adaptable to the 

respectively existing transmission capacities and/or demands. In this 

manner account can also be taken, in addition to the different demands as 

specified by the respective user, of the circumstance that different trans­

mission characteristics are, as a rule, available for the transmission of 

signals between the image signal sources present at different locations 

and the center. Then it is also possible to make available precisely so 

many receiving inputs for the reception of an individual image signal that 
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the respectively available transmission capacities are fully exploited. For 

the transmission of image signals over distances with a high transmission 

capacity, a plurality of receiving inputs can therefore be simultaneously 

used, whereas, for the transmission of an image signal over a path with a 

veiy low transmission capacity, it is, for example, only necessary to make 

available a single receiving input. In this respect account is to be taken of 

the fact that the different receiving inputs can also be operated with mu­

tually differing transmission capacities, i.e. bit rates.

If a plurality of image signals are stored in specific applications in one im­

age signal source, then these can also be transmitted in parallel, i.e. si­

multaneously, to the center if appropriate transmission capacity is avail­

able.

It is particularly advantageous when the number of receiving inputs which 

are switched together to a group for the transmission of an individual im­

age signal is variable timewise and adaptable to the transmission capaci­

ties present at a respective point in time. In this way account can be taken 

of a circumstance in which a lower transmission capacity is available at 

certain points in time, for example as a result of disturbed transmission 

lines, than with fully functioning transmission lines. The receiving inputs 

which are not exploited for the transmission of the respective image signal 

with reduced transmission capacity can then be exploited in advantageous 

manner, during the defect of the respective transmission line, for the 

transmission of other image signals. Thus, an ideal exploitation of all re­

ceiving inputs that are available is always ensured.

The above explained principle for the utilization of in each case a group of 

receiving inputs for the reception of the individual image signals will be 
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explained in more detail in the context of the specific description with ref­

erence to Fig. 3.

The transmitter stage provided in accordance with the invention can be 

formed for the transmission by wire or wireless of a digital video signal or 

of an analogue video signal obtained from a digital video signal.

It is advantageous when the n receiving inputs can be connected to selec­

tion lines and/or direct lines, since in this manner one can turn to an al­

ready existing transmission network which can, moreover, be exploited at 

relatively low costs. One or more of the receiving inputs can be connected 

to direct lines, whereby one can ensure that at least certain image signals 

can also be received when selection lines are temporarily not available, for 

example because of overloading. The transmission capacity of the direct 

lines can in this respect be the same as or larger than the transmission 

capacity of the selection lines.

Fundamentally lines can be used which are operated in accordance with a 

customaiy protocol, such as for example in accordance with an ISDN, 

VN3, DSS1, 1TR6, TPH, DASS2, 4ESS, 5ESS, DMS/250, DMS/100 

and/or NTT(INS1500) protocol.

In a practical application of the apparatus of the invention 60 receiving 

inputs are, for example, provided which are respectively connectable to an 

ISDN data line (B-channel).

The image signals are preferably received in compressed form via the re­

ceiving inputs and stored in the storage stage. Through the use of a corre­

sponding compression method, the required transmission capacity be­

tween image signal source and center can, on the one hand, be further re­
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duced and the storage space available through the storage stage can, 

moreover, be minimized.

A video signal obtained from compressed image signals can thus likewise 

be transmitted in compressed manner. In just the same way it is, however, 

also possible to provide a decompression stage for the produced video sig­

nal in the apparatus of the invention, with the video signal then being 

transmitted decompressed.

It is particularly preferred when a switching stage for the alternating con­

nection of the receiving inputs with different image signal sources is addi­

tionally provided in the apparatus of the invention. In this way a situation 

is achieved in which the number of the image signal sources coming into 

use in total is not restricted to the number of the receiving inputs provided 

in the apparatus, since the receiving inputs that are provided can be al- 

ternatingly connected to different image signal sources by means of the 

switching stage. It is thus straightforwardly possible, for example with 30 

receiving inputs, which can be connected together to the said groups as 

required, to regularly interrogate a number of, for example, 60 or more 

image signal sources and in this manner to generate a video signal which 

consists of sequential time segments which originate from 60 or corre­

spondingly more differing image signal sources.

It is preferred when the said switching stage is formed as a selection stage, 

and the addresses or telephone numbers of different image signal sources 

present at different geographical locations can be stored in the switching 

stage.

In order to achieve a cyclical and regular transmission of the image sig­

nals originating from the different image signal sources in the form of a
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respective time segment of the video signal, the different image signal 

sources can be selected in a repeating sequence by the switching stage. A 

dialing of a continuously changing sequence is, however, likewise possible, 

and in this case account can be taken of the eventually timewise changing 

demands and/or the respectively available transmission capacities to the 

various image signal sources.

The sequential time segments of the different image signals forming the 

video signal can respectively have the same or mutually differing time du­

rations. The time duration can, for example, amount to between 15 s and 

5 min, in particular to a minute.

It is advantageous when a buffer region, for which the minimum size can, 

for example, correspond to the shortest time duration, is provided in the 

storage stage of the apparatus of the invention. This buffer region is pro­

vided in addition to the respective storage region, which is in any event 

necessary for the intermediate storage of the received image signals, so 

that this additional buffer region can, for example, always be exploited 

when disturbances occur in the transmission of image signals from the 

image signal sources to the center. In the case of a disturbance of this 

kind, an image signal can be read out from the buffer region and trans­

mitted, with an attempt being made during this transmission time to rem­

edy the damage which has arisen.

The size of the buffer region can be variably adjustable in dependence on 

the operating data of the apparatus. If, for example, it turns out that the 

apparatus runs free of disturbance over a long time, the buffer region can 

be made smaller; if disturbances frequently occur, it can be made larger.
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The storage stage provided in the apparatus of the invention can, for ex­

ample, be operated in accordance with the FIFO principle, with it also be­

ing possible to incorporate the possibly present buffer region described 

above into this FIFO principle. The use of the said principle for the reading 

into and reading out of the storage stage causes a situation in which only 

the shortest possible time elapses between the recording of an image sig­

nal through an image signal source and the transmission of the image 

signal as video signal. The incorporation of the buffer region into the FIFO 

principle, moreover, ensures that the content of the buffer region is con­

tinually changed and kept up to date, so that in the case of a disturbance 

no outdated image signals have to be transmitted.

It is furthermore advantageous when an initiation stage is provided for the 

transmission of a start signal to the image signal sources. By means of 

this trigger stage it can be ensured that an image signal source starts with 

the recording of an image signal at a respectively desired point in time. 

The transmission of the recorded image signal to the apparatus of the in­

vention can already be caused during the recording of an image signal of a 

predetermined time duration. In this manner a situation is achieved in 

which only a minimum time duration elapses between the transmission of 

the start signal to an image signal source and the start of the transmis­

sion of the image signal of this image signal source to the respective re­

ceiving input of the apparatus of the invention.

In just the same way it is, however, also possible that the start signal ini­

tiates the transmission of an already recorded image signal to the appa­

ratus of the invention.
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Finally, it is preferred, in accordance with the invention, when a control 

stage is provided for the transmission of control signals to the image sig­

nal sources. Setting values for the motion, for the image section, for the 

aperture diaphragm and/or for the focus of a camera provided in an image 

signal source can be transmitted by means of such a control stage, so that 

ultimately the operation of all image signal sources can be completely 

controlled by the center, i.e. by the apparatus of the invention.

In the context of the invention protection is also claimed for an image sig­

nal source for the coupling with an apparatus (1) in accordance with one 

of the preceding claims comprising

a camera which delivers an image signal with a quality corresponding 

at least to the bit rate x,

a memory for the storage of an image signal of a predetermined dura­

tion,

a receiving connection for the reception of control signals, and 

a transmitting connection for the reading out and transmission of a 

stored image signal with a bit rate smaller than the bit rate x.

An image signal source of this kind is suited to recording an image signal 

of an adequate quality which corresponds to the bit rate x, to record it and 

to transmit it to a center in dependence on the reception of control signals 

with a slow bit rate. Moreover, the image signal source can have input 

means for data, in particular text data, to be jointly transmitted with the 

image signal.

It is preferred when a storage region for camera operating parameters re­

ceived via the receiving connection, such as for example camera move-
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ment, image section, aperture and/or focus, is provided in the image sig­

nal source. With the provision of such a storage region, the set parameters 

can be variably adjusted, depending on the requirement, and can be 

matched to the respectively prevailing conditions.

The following possibilities exist, for example, in accordance with the in­

vention, for the recording and/or the transmission of a recorded image 

signal.

The recording of an image signal can be initiated by the center through 

the transmission of a control or start signal to the image signal source. As 

a consequence, either the apparatus built up between the image signal 

source and the center can remain in existence during the recording of the 

image signal, and the transmission of the recorded image signal can al­

ready take place during the recording, or the built up connection between 

the image signal source and center can also be interrupted during the pe­

riod of the recording. In the last named case, after the recording has taken 

place, either the image signal source can transmit a control signal to the 

center, or the center can transmit a control signal to the image signal 

source, which initiates the transmission of the recorded image signal from 

the image signal source to the center.

Alternatively, it is possible that the image signal source records an image 

signal in accordance with a fixedly preset time scheme stored in the image 

signal source. The transmission of an image signal recorded in this way 

can either be initiated in that the image signal source transmits a control 

signal to the center, or in that the center transmits a control signal of this 

kind to the image signal source. In the last named case it is of advantage
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when the center has information concerning the time scheme stored in the 

image signal source.

Likewise it is possible that the recording of an image signal is initiated by 

a sensor coupled to the camera. In this way any desired types of sensors 

can come into use. For example, the use of light sensors, movement sen­

sors, light barriers, temperature sensors, wind measuring devices or other 

weather data measuring devices or the like can be sensible. Through the 

use of such sensors a situation can be achieved in which the camera only 

then records an image signal when an event which is actually of interest 

to a viewer occurs, for example, a determination can be made by means of 

a movement sensor when a bird hatches from an egg or an animal appears 

at a feeding point.

The recording of an image signal can take place independent timewise 

from the transmission of the image signal to the center, if corresponding 

storage possibilities are provided in the image signal source. In this case 

the stored image signal can be called up by the center precisely when it is 

required there - independently of the point in time of the recording.

In particular it is possible to store in the image signal source a plurality of 

image signals, preferably in accordance with a predetermined ordering 

principle. Through this supply of the image signals, possible system drop­

outs on behalf of the image signal source or on behalf of the center can 

then be compensated.

The image signal source of the invention can, furthermore, be operatable

in an adjustment mode in which it is controllable by control signals from a

center and a transmission of the image signals delivered by the camera to

the center can be simultaneously produced, which takes place with only a
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few seconds delay, i.e. almost in real time. This transmission is then pref­

erably conducted with a reduced image quality, which lies below the cus­

tomary transmission quality of television signals, in particular with the bit 

rate y. In this case one can actually see the image recorded by the camera 

of the image signal source quasi live at the center, with quality penalties 

naturally occurring with respect to the image received by the center, which 

are, however, non-damaging since the transmission of the image signal 

only serves for adjustment purposes.

Finally, it is also sensible to so design the center and the image signal 

source that a remote servicing of the image signal source can be carried 

out on behalf of the center. In the context of the remote servicing, a time 

comparison, a system check and/or an interrogation of the state of the 

image signal source can in particular take place.

Further preferred embodiments of the apparatus of the invention and also 

of the image signal source of the invention are set forth in the subordinate 

claims.

The apparatuses of the invention can not only be exploited for the produc­

tion and transmission of a video signal. In just the same way it is possible 

to collect the data of such a signal solely in an apparatus in accordance 

with the invention, to keep it up to date and to make it available on re­

quest. Conceivable are, for example, applications in which a travel office, a 

hotel or also a television institute accesses the apparatus of the invention 

via a selection line or a direct line, or also via Internet, and intentionally 

calls up a single image signal against the payment of fees. This can, for 

example, be sensible if a travel agency wishes to show a customer the type 

of weather which is currently prevailing at a specific holiday location. The
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image signal of precisely this location is then called up, and the FIFO 

principle which is used with respect to the storage stage present in the 

apparatus of the invention ensures that the most up to date image signal 

possible is made available to the travel office. In just the same way a tele­

vision company can, for example, call up the image signal of a specific 

capital city and use it as a background for a speaker reporting on the cor­

responding city.

The invention will be described in the following with reference to an em­

bodiment and to the drawings, in which are shown:

Fig. 1 a block circuit diagram of an apparatus in accordance with the 

invention for the generation of a video signal,

Fig. 2 a block circuit diagram of an image signal source for the coupling 

with an apparatus in accordance with Fig. 1, and

Fig. 3 a time diagram which illustrates the time changing occupation of 

the receiving inputs with different image signals.

The apparatus 1 shown in Fig. 1 has six receiving inputs 2 and also an 

additional receiving input 3. The receiving inputs 2, 3 form the receiving 

stage 4, via which the apparatus 1 can be coupled, for example, with se­

lection and/or direct lines, for example with telephone lines or Internet 

lines.

All receiving inputs 2, 3 are connected to a storage stage 5, which has, in 

addition to a normal storage region 6, in addition also a buffer region 7.

Both the normal storage region 6 and also the buffer region 7 are suitable

to store data and signals which are received from the receiving stage 4.
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The data which can be stored in the storage stage 5 can be directed to a 

data callup stage 8, which puts together from the data stored in the stor­

age stage 5 a digital video signal which is ultimately to be transmitted, 

which will be explained in the following.

The video signal produced by the data callup stage 8 is transmitted to the 

transmitter stage 9, which is suitable for the transmission by wire or for 

wireless transmission of the video signal via a transmission line 10.

In the event that the data callup stage produces a compressed video sig­

nal, or in the event that the receiving stage already receives compressed 

signals, which can then also lead to the production of a compressed video 

signal in the data callup stage 8, the compressed video signal can be 

transmitted to the transmitter stage 9 - if required also via a decompres­

sion stage 11 - so that a decompressed video signal can ultimately be 

transmitted by the transmitter stage 9.

Furthermore, a switching stage 12 is provided in the apparatus 1, which is 

in particular formed as a dialing stage. In the switching stage 12 a storage 

region 13 is provided for a plurality of addresses or telephone numbers. By 

means of the switching stage 12 and the addresses stored therein, a con­

nection of the receiving stage 4 to subscribers remote from the apparatus 

1 can be produced, which will likewise be explained in more detail in the 

following.

The receiving stage 4, the storage stage 5, the data callup stage 8, the

transmitter stage 9, the decompression stage 11 and also the switching

stage 12 are controlled by a microprocessor 14 which controls all events in

the apparatus 1.
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The receiving inputs are respectively connected via data lines 15 to one or 

more external relay stages 16, which can produce connections to a plural­

ity of external image signal sources 17, for example 60 external image sig­

nal sources 17, if the address of one such image signal source 17 is se­

lected by means of the switching stage 12. The connection of a receiving 

input 2 and an image signal source 17 can take place via a group of a plu­

rality of data lines 15, so that signals from the image signal source 17 can 

be transmitted in parallel via a plurality of lines 15 to the respective re­

ceiving input 2.

The additional receiving input 3 is connected via a direct line 18 to a fur­

ther image signal source 19. The image signals or data delivered by the 

image signal source 19 can be transferred via the direct line 18 and the 

additional receiving input 3 into the storage stage 6 or direct to the trans­

mission stage 9.

Fig. 2 shows an image signal source 17 in accordance with Fig. 1.

The image signal source 17 includes a camera 20, with a storage region 21 

being provided in the camera arrangement, in which camera operating pa­

rameters, such as for example camera movement, image section, aperture 

and/or focus, can be stored.

The image signals delivered by the camera 20 can be deposited in a mem­

ory 22, and can be transferred from there to a transmitter connection 23. 

The transmitter connection 23 is connected if required to a relay point 16 

in accordance with Fig. 1.
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Furthermore, a receiving connection 24 is provided in the image signal 

source 17 and can, for example, contain control or start signals of an ap­

paratus 1 in accordance with Fig. 1. In particular the receiving connection 

24 can receive a start signal for the initiation of the recording of an image 

sequence or can receive the already mentioned camera operating parame­

ters.

By means of a dialing or selecting stage 25, the transmitter connection 23 

can be connected, if required, via the relay point 16 to an apparatus 1, so 

that not only the apparatus 1 can call up an image source 17, cut rather 

an image signal source 17 can call up the apparatus 1.

Camera 2, memory 22, transmitter connection 23, receiving connection 24 

and also dialing stage 25 are controlled by a microprocessor 26.

The function and the cooperation of the apparatus 1 of Fig. 1 of and the 

image signal source 17 of Fig. 2 will be explained in the following:

At a time ti the address of a first image signal source 17 is dialed via the 

dialing stage 12 and a start signal is transmitted to the relevant image 

signal source 17 via this connection which has been produced. The image 

signal source 17 receives the start signal via the receiving connection 24 

and causes an image sequence of the duration ti by means of a camera 20 

in dependence on this reception.

The connection between the apparatus 1 and the image signal source 17 

can be interrupted again directly after reception of the start signal by the 

image signal source 17.
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The image sequence recorded by the camera 20 is stored in the memory 

22 of the image signal source 17. As soon as the image sequence is fully 

stored in the memory 22, the apparatus 1 is called up by means of the di­

aling stage 25 of the image signal source 17 via the transmitter connection 

23, and a connection is produced between the first image signal source 17 

and the first receiving input 2 of the apparatus 1. After the production of 

this connection, the image signal stored in the memory 22 is transmitted 

to the first receiving input 2 with a data rate y. The data rate y is in this 

respect smaller than that data rate with which the recorded image se­

quence is transmitted by the camera 20 to the memory 22.

Alternatively, the said transmission can also already be initiated during 

the recording, so that it is not necessary that the apparatus 1 is called up 

by means of the dialing stage 25.

At a time t2, which preferably lies after the time point ti by the time inter­

val ti, a further start signal is transmitted by means of the dialing stage 12 

to a second image signal source 17, whereupon the process already de­

scribed above now takes place with this image signal source 17 and the 

second receiving input 2. At the times t3, U, ts and U one proceeds in just 

the same way with the third, fourth, fifth and sixth receiving input 2 and 

also with the third, fourth, fifth and sixth image signal source 17.

As soon as the image sequence recorded by the first image signal source 

17 has been transmitted via the data line 15 to the first receiving input 2, 

the transmission of an image sequence recorded by a seventh image signal 

source 17 takes place via this first receiving input. In order to enable this 

transmission, a start signal was previously timely sent from the apparatus 

1 to the seventh image signal source 17.
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At a corresponding time offset, a transmission of image sequences then 

takes place from the eighth, ninth, tenth, eleventh and twelfth image sig­

nal source 17 to the second, third, fourth, fifth and sixth receiving input 

2.

In this manner, sixty image signal sources 17 can, for example, be cycli­

cally interrogated, and in each case a connection to six of these sixty im­

age signal sources simultaneously exists via the sixth receiving inputs 2, 

but offset with time overlap. Thus, the simultaneous, time overlapped, off­

set transmission of six image sequences always takes place from six dif­

ferent image signal sources 17 to the six receiving inputs 2, with the 

transmission of image sequences of two sequentially dialed image signal 

sources taking place with respective time offset by the time interval ti.

Alternatively, it is, however, also possible to transmit the image sequences 

of the different image signal sources acyclically and irregularly and in this 

connection to take account of the respectively available line capacities 

which change with time. This will subsequently be explained with refer­

ence to Fig. 3.

The received image sequences are deposited by the receiving inputs 2 in 

the storage stage 5, where they are then called up by the data callup stage 

8. The data callup stage 8 serves to ensure that the individual image se­

quences are put together timewise after one another and transmitted with 

a high bit rate x to the transmitter stage 9. The transmitter stage 9 is then 

in a position of being able to transmit the finished video signal with the 

generating bit rate x or also an analogue signal with a quality corre­

sponding to the bit rate x.
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In order to enable the generation of a continuous video signal which con­

sist exclusively of image sequences delivered from the image signal 

sources 17, it must be ensured that the total transmission capacity of all 

lines 15 which lead to the receiving inputs 2 is at least as high as the gen­

erating bit rate x, with which the video signal is transmitted by the trans­

mitter stage 9. A correspondingly smaller capacity on the lines 15 is natu­

rally possible when the video signal does not consist exclusively of signals 

of the image signal sources 17, but rather when, for example, sequences 

are inserted from further sources, for example from a suitable memory 

(tape, hard disc etc.). These sequences are then preferably made available 

with the generating bit rate x.

In the event of the occurrence of disturbances, the storage stage 5 is ex­

panded by a buffer region 7, in which one or ore reserve image sequences 

can be deposited, which can be called up if an error occurs in the trans­

mission between image signal sources 17 and apparatus 1. The size of the 

buffer region 7 can in this respect be variable, as already explained.

The additional receiving input 3 provided in addition to the receiving in­

puts 2 enters into operation, for example, when a larger disturbance oc­

curs, since in this case the image signal delivered from the image signal 

source 19 via the direct line 18 is transmitted directly by the transmitter 

stage 9. In order to ensure adequate quality here, the transmission capac­

ity of the direct line 18 must correspond at least substantially to the gen­

erating bit rate x. In just the same way it is, however, also possible to ex­

ploit the receiving input 3 continually, i.e. also with normal operation of 

the apparatus, and to include the image signal received via this receiving 

input 3 into the normal cycle of the video signal.
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Fig. 3 illustrates with respect to a time diagram the manner in which, for 

example, 15 receiving inputs 2 and/or 3 of an apparatus in accordance 

with the invention can be exploited for the simultaneously time overlap­

ping offset transmission of different image signals A to R, with a time in­

terval extending from the time point to to the time point ti6 being shown. 

The receiving inputs 2 and/or 3 can be operated with bit rates or trans­

mission speeds different from one another.

Starting with the time to, the image signal A is received via the receiving 

inputs 1, 2 and 3, the image signal B is received via the receiving input 4, 

the image signal C is received via the receiving inputs 5 and 6, the image 

signal D is received via the receiving inputs 7 to 12, and the image signal 

E is received via the receiving inputs 13 and 14. This signifies that, for ex­

ample, the image signal D can be received in parallel via six different re­

ceiving inputs in a relatively short time, whereas the serial reception of the 

image signal B via only a single receiving input takes a longer time.

The decision as to how many receiving inputs are used for the reception of 

an individual image signal can be taken in dependence on the respectively 

prevailing transmission lines between the center and the respective image 

signal sources and also in dependence on the respectively arising costs. It 

is only necessary to ensure that so much data of an image signal is re­

ceived that the image signal can be transmitted over a predetermined time 

duration ti as a video signal with adequate quality. The transmission du­

rations ti, which an image signal respectively takes up in the transmitted 

video signal, can be the same as one another or can differ from one an­

other.
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After the reception of the image signal D is concluded after the time ti, the 

receiving inputs 7 to 12 are available for the reception of further image 

signals. Accordingly, the reception of the image signal F via the receiving 

inputs 7 and 8 and the reception of the image signal G via the receiving 

inputs 9 to 12 now begins.

Since the image signal A was fully received at the time t2, the serial recep­

tion of the image signal H starts at the time t2 via the receiving input 1.

For the reception of an image signal I, it can, for example, be most eco­

nomical when the transmission takes place in parallel via five receiving 

inputs. In this case the microprocessor controls the apparatus of the in­

vention in such a way that it waits until five parallel receiving inputs are 

available. This is the case at the time t3 in Fig. 3, at which the transmis­

sion of the image signal I via the receiving inputs 2, 3, 13, 14 and 15 then 

begins. In order to have these five receiving inputs available, the operation 

of the receiving inputs 2 and 3 is interrupted for the time interval between 

t2 and t3.

At the time U the transmission of the image signal I has been concluded, 

whereupon the transmission of the image signal J via the receiving inputs 

2, 3 and 13 can start. At the same time the transmission of the image sig­

nal K via the receiving inputs 14 and 15 starts at the time U.

The transmission of the image signals L to R takes place in a correspond­

ing manner in accordance with the illustration in Fig. 3.

At this point it should be noted that one and the same image signal can be 

received at different times via different numbers of receiving inputs, de­

pending on the number of the lines which are currently available, or also
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in accordance with the respectively applicable transmission charges (day 

and night tariff). It is, for example, possible to start the transmission of a 

new sequence of the image signal D at the time Ti6 via only four receiving 

inputs, with the transmission duration then naturally being longer than 

the time interval between To and Ti.

In each case the precise sequence of the image signals transmitted from 

different image signal sources can be dynamically specified during the op­

eration of the apparatus by means of a suitable computer program, with 

the respectively applicable transmission tariffs and also the transmission 

lines that are respectively available being taken into account. In this con­

nection it can be ensured, by means of a corresponding program, that the 

image signals of image signal sources are received in a cyclical sequence 

which is as regular as possible and are made available as a video signal. 

The said cyclical sequence can, however, also be intentionally interrupted 

when, for example, an actual event is to be transmitted from a specific 

geographic location. The transmission of this actual event can then bring 

about a new calculation of the total sequence or of the predetermined se­

quence.
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Patent Claims

1. Apparatus (1) for generating a video signal of a quality correspond­

ing to a generating bit rate (x) comprising

a receiver stage (4) having a plurality n of receiving inputs (2) for 

the simultaneous reception of different image signals Yi, at least 

one of which has a receiving bit rate yi lower than the generating 

bit rate x,

a storage stage (5) for the intermediate storage of the received 

image signals Yi, and

a data retrieval stage (8) for the reading out of the intermediately 

stored image signals Yi which takes place with the generating bit 

rate x and for the generation of the video signal which is com­

posed of successive time segments of the different image signals 

Yi.

2. Apparatus in accordance with claim 1, characterized in that the 

sum of the reception bit rates yi of the simultaneously received im­

age signals Yi is greater than or the same as the generating bit rate 

x, at least in time average, with receiving bit rates yi which differ 

from one another in particular being associated with different re­

ceiving inputs (2).

3. Apparatus in accordance with one of the preceding claims, charac­

terized in that a number mi of receiving inputs (2) can be switched 

together to a group for the reception of an individual image signal Yi 

with 1 < mi < n.
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4. Apparatus in accordance with claim 3, characterized in that the 

data of at least one image signal Yi can be received in parallel by a 

group of at least two switched together receiving inputs (2).

5. Apparatus in accordance with one of the claims 3 or 4, character­

ized in that the numbers mi of the receiving inputs (2) which are in 

each case switched together to a group for the transmission of the 

individual image signals Yi differ from one another and are adaptable 

to the respectively existing transmission capacities.

6. Apparatus in accordance with one of the claims 3 to 5, characterized 

in that the number mi of the receiving inputs (2) which are switched 

together to a group for the transmission of an individual image sig­

nal Yi is variable time-wise and adaptable to the requirements 

and/or transmission capacities existing at a respective time point.

7. Apparatus in accordance with one of the preceding claims, charac­

terized in that a transmission stage (9) is provided for the transmis­

sion by wire or wireless of a digital video signal or of an analogue 

video signal obtained from a digital video signal.

8. Apparatus in accordance with one of the preceding claims, charac­

terized in that the n receiving inputs (2) are connectable to selection 

lines and/or direct lines, in particular to ISDN lines (15) or lines op­

erated in accordance with another customary protocol.

9. Apparatus in accordance with claim 8, characterized in that ap­

proximately n = 60 receiving inputs (2) are provided which are re­

spectively connectable to an ISDN data line (15) (B-channel).
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10. Apparatus in accordance with one of the preceding claims, charac­

terized in that the image signals Yi are received in compressed form 

and can be stored in the storage stage (5).

11. Apparatus in accordance with claim 10, characterized in that a de­

compression stage (11) is provided for the video signals to be gener­

ated.

12. Apparatus in accordance with one of the preceding claims, charac­

terized in that a switching stage (12) is provided for the alternating 

connection of the receiving inputs (2) to different image signal 

sources (17).

13. Apparatus in accordance with claim 12, characterized in that the 

switching stage (12) is formed as a selecting stage.

14. Apparatus in accordance with claim 13, characterized in that the 

addresses of k different image signal sources (17) located at different 

geographical locations can be stored in the switching stage (12).

15. Apparatus in accordance with claim 14, characterized in that k is 

larger than the number of the simultaneously receivable image sig­

nals Yj.

16. Apparatus in accordance with one of the claims 14 or 15, charac­

terized in that the k different image signal sources (17) can be se­

lected by the switching stage (12) in a variable sequence adaptable 

to the respectively available line capacities and/or demands.
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17. Apparatus in accordance with one of the claims 14 or 15, charac­

terized in that the k different image signal sources (17) can be se­

lected by the switching stage (12) in a repeating sequence.

18. Apparatus in accordance with one of the preceding claims, charac­

terized in that the sequential time sections of the different image 

signals Yi forming the video signal are respectively of differing or 

equal time durations ti.

19. Apparatus in accordance with claim 18, characterized in that the 

time durations ti amount to between 15 s and 5 min, in particular to 

approximately 1 min.

20. Apparatus in accordance with one of the claims 18 or 19, charac­

terized in that a buffer region (7) is provided in the storage stage (5) 

and has a size which is preferably at least as large as the shortest 

time duration ti.

21. Apparatus in accordance with claim 20, characterized in that the 

size of the buffer region (7) is variably adjustable in dependence on 

the operating data of the apparatus (1).

22. Apparatus in accordance with one of the preceding claims, charac­

terized in that the storage stage (5, 6, 7) can be operated in accor­

dance with the FIFO principle.

23. Apparatus in accordance with one of the preceding claims, charac­

terized in that at least one additional receiving input (3) is provided 

which can be coupled to an image signal source (17) in normal op­

eration and/or in exceptional cases via a direct line (18).
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24. Apparatus in accordance with claim 23, characterized in that the 

transmission capacity of the direct line (18) corresponds to the gen­

erating bit rate x.

25. Apparatus in accordance with one of the preceding claims, charac­

terized in that a trigger stage (12) is provided for the transmission of 

a start signal to the image signal source (17) and to cause the re­

cording of an image signal Yi and/or to cause the transmission of a 

received image signal Yi to a receiving input (2).

26. Apparatus in accordance with claim 25, characterized in that the 

start of the transmission of the image signal Yi of an image signal 

source (17) to the respective receiving input (2) can be initiated 

during the recording of the image signal Yi which takes place 

through the image signal source (17) or thereafter.

27. Apparatus in accordance with one of the preceding claims, charac­

terized in that a control stage (14) is provided for the transmission of 

control signals to the image signal sources (17).

28. Apparatus in accordance with claim 27, characterized in that the 

control signals include setting values for the movement, the image 

section, the aperture and/or the focus of a camera (20) provided in 

an image signal source (17).

29. Image signal source (17) for the coupling with an apparatus (1) in 

accordance with one of the preceding claims comprising
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- a camera (20) which delivers an image signal Yi with a quality cor­

responding at least to the bit rate x,

- a memory (22) for the storage of an image signal Yi of the duration 

ti,

- a receiving connection (24) for the reception of control signals, 

and

- a transmitting connection (23) for the reading out and transmis­

sion of a stored image signal Yi with a bit rate yi smaller than the 

bit rate x.

30. Image signal source in accordance with claim 29, characterized in 

that a memory region (21) is provided for camera operating pa­

rameters received via the receiving connection (24), such as for ex­

ample camera movement, image section, aperture and/or focus.

31. Image signal source in accordance with one of the claims 29 or 30, 

characterized in that the recording of an image signal Y; can be trig­

gered through the reception of a control signal and/or in a prede­

termined time grid.

32. Image signal source in accordance with one of the claims 29 to 31, 

characterized in that the recording of an image signal Yi can be trig­

gered by a sensor coupled to the camera, in particular a light sen­

sor, a movement sensor, a light barrier, a temperature sensor, a 

wind measuring device or the like.

33. Image signal source in accordance with one of the claims 29 to 32, 

characterized in that a selecting stage (25) is provided for the pro­

duction of a connection to an apparatus (1) in accordance with one 

of the claims 1 to 28.
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34. Image signal source in accordance with claim 33, characterized in 

that the connection can already be produced prior to complete stor­

age of an image signal Yi of the duration ti.

35. Image signal source in accordance with one of the claims 29 to 34, 

characterized in that it can be operated in an adjustment mode in 

which it is controllable by control signals from an apparatus (1) in 

accordance with one of the claims 1 to 28, and simultaneously a 

transmission can be produced of the image signals Yi delivered by 

the camera (20) to the apparatus (1) in accordance with one of the 

claims 1 to 28.

36. Image signal source in accordance with claim 35, characterized in 

that the transmission takes place with an image quality which lies 

beneath the quality of normal television signals, in particular with a 

bit rate which is smaller than the generating bit rate x.
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