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DETECTION SYSTEM FOR CONTROL INFORMATION 

This invention relates to a detection system of control infor 
mation transmitted from the sending side to the receiving side 
in a broadcast system, particularly in ( l ) an emergency broad 
cast system for transmitting emergency information, such as 
information of a natural disaster etc., from the broadcast sta 
tion to the receivers, (2) a recorder~control broadcast system 
for causing recorders of the receivers, such as tape-recorders, 
to record the broadcast information in accordance with the 
control of the broadcast station, or (3) a broadcast system for 
a control signal transmitted to control the switch operation of 
each of various kinds of apparatus at the receiving side. 

In the conventional system of the type (e.g., the emergency 
broadcast system), the emergency control signal is sent out 
from the sending side, such as the broadcast station, before 
the broadcast of emergency information. In this case, if a 
broadcast program is being sent out, the emergency control 
signal is sent out together with the broadcast program. How 
ever, if the broadcast program is interrupted, only the emera 
gency control signal is sent out. The emergency control signal 
is generally a continuous or intermittent wave or waves each 
having a predetermined frequency, or it may be a frequency 
wobbled wave or waves in consideration of discordance 
among frequency-characteristics of respective receiving 
selection circuits at the receivers. If there are many kinds of 
the emergency control signals to be transmitted, a plurality of 
signal-waves are employed instead of a single wave. Am 
plitude-modulation or frequency-modulation may be em 
ployed as the modulation system of this case. The emergency 
information will be set out after sending the above-mentioned 
emergency control signal. 
On the other hand, the receiver side each providing with a 

receiving set, such as a radio receiving set or a television set, is 
established in the stand-by condition for receiving the emer 
gency control signal. In other words, the video pattern and/or 
the audio output of the receiving set are/is not seen or heard 
because of the inactive state of the video circuit and/or the 
audio circuit. The receiving set is designed so that if an emer 
gency control signal is transmitted from the sending side, the 
receiving-and-selection circuit of the emergency control 
signal provided at the receiver side receives and selects only 
the transmitted emergency control signal and then actuates 
the video circuit and/or the audio circuit. Accordingly, if a 
predetermined emergency control signal is received at a 
receiver, the video circuit and/or the audio circuit of the 
receiver is switched from the inactive state to the active state 
in which the emergency information following after the emer 
gency control signal can be received at the receiver in the 
receiver's eyes and/or ears. 

In this system, it is essential that in consideration of the na 
ture of the emergency information, the emergency informa 
tion to be transmitted is reliably transmitted to each of the 
receivers in 100 percent efficiency and, in a case of no trans 
mission of the emergency control signal, the receiving-and 
selection circuit does not at all carry out the spurious trigger 
ing in which it detects in error a like signal as the emergency 
control signal (hereinafter called a “false signal”) as the regu 
lar emergency control signal. 

In conventional broadcast systems of control information, 
detection systems of the control information mentioned below 
are employed. 

1. System A 
A continuous signal of a single frequency is used as the con 

trol information, and the detecting means decides as regular 
control information when the duration of the continuous 
signal exceeds a predetermined time. 

2. System B 
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2 
An intermittent signal of a single frequency is used as the 

control information, and the detecting means decides as regu 
lar information when the number of intermitted parts of the 
intermittent signal exceeds a predetermined number. 

4. System D - 
Each of the continuous signals used in the System B is so 

modi?ed as mentioned in System C. 
However, the abovementioned conventional systems have 

the following defects. Broadcast signals are apt to be affected 
by noise since they are usually transmitted in the air. In 
Systems A and B, a part of the continuous signal is ready to 
eliminated by the noise so that the transmitted control infor 
mation cannot be correctly detected due to the storage of the 
duration of the continuous signal. This will cause “NON 
TRIGGERING” at the receiving side. Moreover, the number 
of intermitted parts is ready to be incorrectly counted in the 
systems C and D so that a false signal is detected as the regular 
control information. This will cause “SPURIOUS~TRIG 
GERING” at the receiving side. If the intermitted spaces are 
?lled up with noise, the transmitted information will not be de 
tected (NON-TRIGGERING). 

Therefore, an object of this invention is to provide a detec 
tion system of control information transmitted in broadcast 
system, in which the abovementioned defects of conventional 
systems is eliminatable and the control information is detected 
without error. 

In the detection system of this invention, the control infor» 
mation is detected in consideration of the following two condi 
tions. 

Condition 1 
If a control signal is intermitted by the control at the sending 

side or by noises, the control signal is deemed continuous in 
case of the intermitted time of the control signal does not ex 
ceed a predetermined time (2). 

Condition II 
If a signal deemed continuous exceeds a predetermined 

time (T), this signal is decided as the regular control signal. 
Accordingly, since the duration of the control signal is not 

measured in accordance with actual intermitted parts thereof, 
the decision of the control infonnation is performable without 
error even if a part or parts of the control signal is/are affected 
by noise. Moreover, since the number of intermitted parts of 
the control signal is not counted while the abovementioned 
conventional system counts the number, detection of the con» 
trol information is carried out without error even iffalse parts 
are inserted in the control signal due to noise. 
The principle of this invention will be better understood 

from the following more detailed discussion taken in conjunc 
tion with the accompanying drawings, in which the same or 
equivalent parts are designated by the same reference nu 
merals, characters and symbols, and in which: 

FIGS. 1 and 2 show time charts for describing the principle 
of this invention; 

FIGS. 3, 5 and 7 are block diagrams for illustrating embodi» 
ments of this invention applied at the receiving side of a 
broadcast system; 

FIGS. 4, 6 and 8 are time charts for describing the opera 
tions of the block diagrams shown in FIGS. 3, 4 and 7 respec 
tively; 

FIG. 9 is a block diagram for illustrating embodiments of 
this. invention applied at the sending side and the receiving 
side in a broadcast system; 

FIG. 10 shows characteristic curves for describing the 
frequency characteristics of ?lters used in detectors of this in 
vention in the embodiment shown in FIG. 10; 

FIG. 11 is a block diagram for illustrating an embodiment of 
this invention to detect the control information comprising a 

A combination of a plurality of continuous signals having 70 plurality of tones; and 
respectively predetermined frequencies (e.g.; f1, f2, J3) are 
used as the control information, and the detecting means de 
cides as regular control information when the durations of all 
the continuous signals exceed a predetermined time. 

3. System C 75 

FIG. 12 shows time charts for describing the operation of 
the embodiment shown in FIG. 11. 
The principle of this invention will be at ?rst described, 

concretely with reference to time charts. Waves w,, w, and W3 
shown in FIG. 1 are examples of signals having a single 
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frequency. These signals are deemed equivalent to a continu 
ous’signal w, in view of the condition I since any of intermitted 
times of these signals is less than a time (2) determined so as to 
be shorter than the time length of the control signal. 
Moreover, the signal W4 is detected as a control signal in view 
of the condition II since the duration of this signal w, exceeds 
a time (T) determined so as to be more than the time length of 
the control signal. Waves w, and we shown in FIG. 2 are other 
examples of signals having a single frequency. However, since 
each of these signals w, and we has an interrnitted space longer 
than the time (1), so that these signals W5 and w, are deemed 
equivalent to an intermitted signal w7. Accordingly, any of 
these signals W5 and w‘, is not detected as a control signal since 
the duration of continuous part in each of the signals w5 and 
w6 is less than the time (T). 
With reference to FIG. 3, an example of receiving means 

used to detect control information in accordance with this in 
> vention is an emergency broadcast system will be described. It 
is assumed as a matter of convenience that the receiving 
means is designed to receive a voice information and that the 
control information is of a tone of a single frequency (?u) am 
plitude modulated by a rectangular wave. In this example, a 
receiver 2 receives a transmitted wave through an antenna 1 
and demodulates it to a voice signal similarly as an ordinary 
radio receiver. A ?lter 6 selects a signal (e.g.; w11 in FIG. 4) of 
the frequency f0 from the voice signal. A recti?er 7 recti?es 
the signal w“ and cuts off the frequency )1, from the recti?ed 
output to produce a pulse signal W12. An amplitude selector 8 
selects and ampli?es parts of the signal W12 exceeding a 
predetermined level. A pulse width expander 9 expands the 
duration of each of its input pulses by a time (t) from the ter 
mination thereof as shown by a'wave W“. This pulse width ex 
pander 8 can be formed by use of a mono-stable circuit using 
transistors. A wave w" is an example of the output signal of 
the pulse width expander 9 for the pulse signal W“. A timer 10 
continues and stops the time measurement when the signal of 
an input 11 assumes ”mark polarity” and “space polarity” 
respectively. The timer resets the result of the time measure 
ment to its original state when the signal of an input I2 (an out 
put of an inverter 11) assumes “mark polarity”. If the duration 
of the signal of the input I, exceeds the time (T), the timer 10 
generates an output pulse signal. A wave wm is an example of 
the charged voltage in the timer 10 in case where the timer 10 
is designed by use of the charging time of a capacitor. In this 
example, when the charged voltage (wm) exceeds a predeter 
mined threshold voltage VC, a pulse signal w" is generated 
from the timer 10. This pulse w" drives, through a driver 12, a 
relay circuit 13 having self-holding function. If the relay cir 
cuit 13 is turned to its “ON-state" as shown by a wave W18, a 
switch 3 is also switched to “ON-state”. In this case, the voice 
signal from the receiver 2 is sounded from a speaker 5 through 
a low frequency ampli?er 4. 
The timer 10 may be designed by use of a digital counter. 

The relay circuit 13 may be fonned by use of a mechanical 
relay or transistors etc. Moreover, the switch 3 may be used to 
ON-OFF control of the power of the low frequency ampli?er 
4. The detector DR illustrated in FIG. 3 may be applied to 
control a television receiver or a facsimile receiver. The self 
holding function of the relay circuit 13 can be restored by the 
succeeding control signal transmitted from the sending side. 

FIG. 5 shows a modi?cation of the example shown in FIG. 
3. In this example, the input I, of the timer 10 is applied from 
the output of the amplitude selector 8. Accordingly, the time 
measurement of the timer 10 interrupts as shown by a voltage 
w“; in FIG. 6 at “space polarity” of the input I‘. Since the 
operation of the example can be easily understood with 
reference to FIG. 6 and the operation of the example shown in 
FIG. 3, details are omitted. 
The example shown in FIG. 5 may be formed as shown in 

FIG. 7. In this example shown in FIG. 7, a bistable circuit 14 is 
used so as to be set by “mark polarity” of the input Il (e.g.; 
w“) and to be reset by “mark polarity" of the input I2 (e.g.; 
w“). The timer l0 continues the time measurement when the 
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4 
bistable circuit 14 is set to the state “ l ” and restores the result 
of the time measurement when bistable circuit 14 is reset to 
the state “0”; The operation of this example will be un 
derstood with reference to time charts shown in FIG. 8. 
The above-mentioned examples can detect control signals 

of other types. For example, even if a control signal having a 
predetermined duration (e.g.; T) of continuous part is used, 
this control signal will be detected in accordance with this in~ 
vention without error. 
As mentioned above, the control information signal can be 

detected without error even if the control information signal is 
affected by noise in the transmission path. While the control 
information is transmitted in, before or after a broadcast pro 
gram, there is a fair chance for including a fore-mentioned 
false signal in the broadcast information. FIG. 9 shows a 
broadcast system of the control information eliminatable of 
the chance of the false signal. In this system, a detector DR 
having one of the above-mentioned types with reference to 
FIGS 3, 5 and 7 is provided at the receiving side. Moreover, a 
detector DT similar to the detector DR is provided at the 
sending side as disclosed in my U.S. application for patent 
(Ser. No. 701,031). This detector DT is so designed that this 
detects the false signal before the spurious triggering of any of 
the receiving sets by the false signal. Ifthe detector DT detects 
a false signal, a control circuit 28 controls switches 22 and 23 
so as to insert, in the path of the broadcast program applied 
from a terminal 20, a band elimination ?lter 24 to eliminate 
the same frequency component as the frequency (fa) of the 
control signal applied from the terminal 21. The insertion time 
of the band elimination ?lter 24 is determined at an ap 
propriate time longer than the time (t). It is desirable that the 
band elimination ?lter 24 eliminates lower harmonic com 
ponents f,/2, f,/3, f,,/4, . . . of the frequency (?,) to eliminate 
completely the possibility of conversion of the lower com 
ponents f0/2, f,/3, f,/4 to their higher harmonic frequency (f,) 
at the transmission path including a transmitter 26 and the 
receiver 2. 
To meet the above mentioned requirements, it is essential 

that the detector DT is designed under the following condi 
tions: 

a. The time determined under the condition II is longer than 
the time (T). ' 

b. The band width F, of the ?lter 6 is determined in con 
sideration of discordance of the frequency characteristics 
F1, F2, F3, . . . of the ?lters 6 of all the receiving sets so as 
to cover all the frequency characteristics F1, F2, F3, . . . as 
shown in FIG. 10. 

c. The clipping level of the amplitude selector 8 is deter 
mined so as to be lower than that of any of the receiving 
sets. 

d. The extension time of the pulse width expander 9 is deter 
mined so as to be longer than that (t) of any of the receiv 
ing sets. 

If the control information is formed by a plurality of tones, 
each of the detectors DR and DT is formed as shown in FIG. 
11. In this example, an AND circuit 15 produces a logical 
product of a plurality of tones. Time charts shown in FIG. 12 
are wave forms of respective parts designeated in FIG. 11. 
This example is based on the type of the detector shown in 
FIG. 3. However, the detector DR or DT for the control infor 
mation of a plurality of tones may be also designed on the base 
of the examples shown in FIGS. 5 and 7. 
What I claim is: 
1. A system for detecting control information transmitted in 

a transmission path of a broadcast system, comprising: 
selection means coupled with the transmission path for 

selecting at least one frequency representative of the con 
trol information, 

rectifying means connected to the output of said selection 
means for rectifying the output signal of the selection 
means so as to produce pulses of periods equal to the 
periods of respective continuous signals from the output 
of said selection means, 
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a pulse-width expander connected to the rectifying means 
for expanding, by a ?rst time (t), the duration of each of 
said pulses so as to produce a continuous DC voltage 
when the intermitted periods in the control information 
signals are less than said ?rst time (t), and 

decision means connected to the output of the pulse-width 
expander for deciding when the duration of the continu 
ous DC voltage exceeds a predetermined second time (T) 
and for producing an indication thereof. 

2. A detection system of control information according to 
claim 1, in which the decision means comprises a timer per 
forming the time measurement by the output of the pulse 
width expander and restoring .the measurement result thereof 
by the inverse signal of the output of the pulse width expander. 

3. A detection system of control information according to 
claim 1, in which the decision means comprises a timer per 
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6 
forming the time measurement by the output recti?ed of the 
selection meansand restoring the measurement result thereof 

' by the inverse signal of the output of the pulse width expander. 
4. A detection system of control information according to 

claim 1, in which the decision means comprises a bistable cir 
cuit set by the output recti?ed of the selection means and reset 
by the inverse signal of the output of the pulse width expander, 
and a timer performing the time measurement in a case of the 
set state of the bistable circuit and restoring the measurement 
result thereof in a case of the reset state of the bistable circuit. 

5. A detection system of control information according to 
claim 1, in which a plurality of selection means is provided for 
selecting a plurality of tones representative of the control in‘ 
formation, and a logical product of the outputs of the selection 
means is applied to the pulse width expander. 

* * * * >lt 


