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ABSTRACT

An alarm system is provided for a scanning type far
infrared system. The video signal is processed by a
gated pulse blanking system which permits automatic
surveillance of one or more windows within the scene
displayed. Any significant change within the selected
window triggers an audible or visible alarm.

10 Claims, 8 Drawing Figures
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POINT SOURCE DISCRIMINATOR THERMAL

ALARM
 GOVERNMENT INTEREST

The invention described herein may be manufac-
tured, used, and licensed by or for the Government for
governmental purposes without the payment to me of
any royalty thereon.

" BACKGROUND

Far infrared systems have proved to be extremely ef-
fective detectors for infiltrations of men and motorized
equipment. The temperature of natural backgrounds
such as vegetation or large bodies of water is usually
much lower than a human body or a truck motor and
its exhaust system. To reduce operator fatigue an auto-
matic alarm system has been devised which gives an au-
dible or visible signal when changes in the video signal
exceed a preset threshold. This system, the Automatic
Personnel Intrusion Alarm (APIA) Application Ser.
No. 249,256 by Bradshaw and Graves, filed May 1,
1972 works well against a uniform background. Situa-
tions frequently arise, however, where the total scene
under surveillance is penetrated by a number of non-
critical sources of infrared such as friendly troops,

guns, power sources and vehicles. These are generally.

randomly dispersed in time, but geographically limited
by the operations they are performing. Such a scene
imposes an unacceptable false alarm rate on the APIA.
One approach might be to optically restrict the fleld of
view to certain areas of the scene but his is not always
possible and it denies the operator a chance to assess
the whole situation.

SUMMARY OF THE INVENTION

The present invention is intended for use with infra-
red viewers where an electrical analog signal is derived
from one or.more infrared detector diodes. Usually this
signal is processed for display on a cathode ray tube
(CRT) display. This requires the generation of horizon-
tal and vertical sweep signals usually with some degree
of blanking and a serial video signal which may require
multiplex sampling when more than one diode is
scanned simultaneously. Horizontal signals are usually
generated by a electro-mechanical scanning mirror in
the infrared portion of the viewer, while the vertical
sweep signals result from the multiplex processing.

It is the purpose of this invention to provide an elec-
trical switching and timing circuit which samples the
various signals in the viewer and selects certain por-
tions of the video analog signal to control an alarm cir-
cuit. This circuit in turn generates its own signals which
are fed back and added to the video signal to inform the
operator of the portions thereof which have been se-
lected. The latter function is accomplished with a mini-
mum of distortion in the CRT display.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be best
understood with reference to the accompanying draw-
ings wherein:

FIG. 1 shows an infrared viewer with an alarm added;

FIG. 2 shows a block diagram of the alarm system;
FIG. 3 shows the waveforms generated at each point
-on FIG. 2;
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FIG. 4 shows a circuit diagram of the alarm system,
component values of which appear at Table 1 of the
specification;

FIG. 5 shows a physical arrangement of variable re-
sistors from the circuit of FIG. 4;

FIG. 6 shows an alternate physical arrangement of
the same resistors from FIG. 4;

FIG. 7 shows a preferred arrangement of the same
resistors for FIG. 4; and

FIG. 8 shows a pictorial view of a remote CRT dis-
play and alarm system. ) ’

DESCRIPTION OF THE PREFERRED
EMBODIMENT '

As shown in FIG. 1 an infrared viewing system such
as the current military models AN/PAS-7 and AN/-
PAS-10 can be broken down into a few basic compo-
nents. A special refractive optical system 11 projects an

infrared image via an oscillating mirror 12 to a detector

13 comprising an array of diodes. The oscillating drive
system for the mirror provides a horizontal sweep sig-
nal which can be used to control a cathode ray display
tube 14. Since there normally is no vertical scan (the
array consists of a vertical line of diodes), a vertical
sweep is introduced by a signal processing circuit 15.
This circuit is synchronized by the horizontal drive
from the mirror and includes a multiplexing unit which
combines the many continuous paralle! signals from the
diode to a sequential vertically scanned video signal for
the display unit. This process is also controlled by a ver-
tical oscillator in the signal processor 15 which pro-
vides the vertical sweep and vertical blanking pulses.
The video signal, horizontal sweep signal and vertical
sweep or blanking pulses are used to control an alarm
circuit 16 in a manner to be described. The alarm cir-
cuit supplies positioning pulses to the display which are
superimposed on the video signals for reasons which
will become apparent.

FIG. 2 shows a block diagram of the alarm circuit.
The horizontal sweep signal is applied to terminal 31.
The circled letter shown on this and other junctions in
the circuit are keyed to the waveforms shown in FIG.
3. The horizontal sweep signals are double differenti-
ated by amplifier 32 to form narrow control pulses.
Diode 33 passes only the negative control pulses to trig-
ger a horizontal delay monostable multivibrator 34.
The pulse width of this multivibrator is adjustable so
that its trailing edge will occur a predetermined delay
time after a negative control pulse, i.e., the beginning
of a horizontal sweep. The delay pulse is differentiated
and the resulting negative pulse from its trailing edge
passes through diode 36 to trigger a horizontal window
monostable multivibrator 37. This vibrator also has an
adjustment for pulse width which defines the width of
a sampling window. The window can be centered at any
point on the horizontal sweep by adjusting the pulse
width of the multivibrator 34.

The vertical height of the window is provided by an
almost identical circuit triggered either by the blanking
pulses or the sawtooth waves associated with the verti-
cal sweep signal from the viewer. Since these pulses
have a steep trailing edge they require only a single dif-
ferentiation. In some viewers noise spikes appear in the
vertical sweep signal which can be removed by a band
pass filter having a center frequency at 2.35 khz. Ele-
ments 41-45 are essentially the same as equivalent ele-
ments 33-37 but_the time width of the pulses will be
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quite different due to the difference in horizontal and
vertical scan rates. Passing both signals through an
AND gate produces a composite series of window
forming pulses covering the time portion of each line
in the video display that falls within the sampling win-
dow. Using an AND gate with one or more additional
pair of inputs, additional sampling windows can be gen-
erated, This is done by adding additional pulse genera-
tors such as circuits 32-37 and 40-45 having input sig-
nals A’ & F' derived from the same terminals as A &
F. These generators are represented by the dashed lines
53 and 54. :

By applying these pulses at low amplitude through an
adjustable attentuator 50 to the intensity modulation
(VIDEO) input of the display cathode ray tube, the
sampling window will have a slightly different contrast
than the remainder of the scene. Normally this will not
disturb the operator, but it can be fully attenuated once
the window size and position is adjusted without com-
promising the operation of the alarm circuit. The win-
dow forming pulses are also used in combination with
the video signal entering terminal 48 from the viewer
to enable the gated amplifier 47. The output level of
. this amplifier follows the intensity of the video signal
within the sampling window as seen on the display. The
threshold detector integrates this signal each time the
display is scanned and triggers an alarm when a preset
threshold is exceeded. Long term variations and scan
information contained in the video signal may be re-
moved using a preprocessing feedback amplifjer as
shown in patent application Ser. No. 249,256, entitled,
“Automatic Personnel Intrusion Alarm,” filed May 1,
1972 by B. G. Bradshaw and Howard Graves.

FIG. 3 as mentioned earlier shows the waveforms at
various lettered points within the circuit of FIG. 2. The
shape and timing of the pulses is fairly critical in obtain-
ing an alarm that will remain stable and not have an un-
duly large false alarm rate. The shape of the waveforms
are idealized and not to scale. The vertical sweep wave-
form F would normally contain many more cycles per
horizontal sweep cycle. The video waveform would
probably be far more complex and this would be re-
flected in the shape of the tops in waveform M.

FIG. 4 shows the complete circuit diagram of the
alarm circuit. The diodes are all type IN270 and the
transistors are all type 2N2222. AND gate 38 and
blocks 47, 49 and 52 from FIG. 2 are fabricated using
an integrated circuit type MC824P, and four Fairchild
Logic 914 circuits 102-105 and a silicon controlled
rectifier (SCR) 106 type 2323A. The values for all re-
sistors and capacitors are given in Table 1. In the inte-
grated circuit MC824P a four input NOR gate has been
connected to perform the AND logic required in block
38 of FIG. 2. The first two Micro Logic circuits act as
a signal inverter and gated amplifier to satisfy block 47
in FIG. 2 and the last two provide a threshold amplifier
and a Schmitt Trigger for the threshold detector 49 in
FIG. 2. Variable resistor R, adjusts the threshold level.
After passing through the buffer amplifier Q11 the trig-
ger signal fires SCR 106 to operate lamp unit 107 or a
Sonalert unit 108 depending on the position of switch
109. Separate switches or a ganged switch may be used,
if the option to operate both units at once is desired.

The horizontal and vertical signals are applied to the
terminal 31 and 39, respectively, and the video signal
to terminal 48.

»
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The horizontal window pulse forming circuit includes
all components from terminal 31 to integrated circuit
38. The vertical window pulse circuit includes all com-
ponents from terminal 39 up to circuit 38. If more than
one window is desired additional pairs of horizontal
and vertical circuits of this type may be added between
these same terminals 31, 39, and 38 to parallel the cir-
cuits shown, as previously described in FIG. 2. The re-
sistors Ry, Ry, Ry; and Ry control the dimensions and
position of the sampling window. For convenience the
operation of Ry can be ganged to Ry, and Ry, can be
ganged with Ry as shown in FIG. 5. Using rotatable po-
tentiometers their resistance can vary directly or in-
versely as shown in FIG. 6 with various proportionality
functions depending on the resistance taper built into
the potentiometer. The preferred arrangement is to use
pairs of push-pull potentiometers orthogonally
mounted and universally linked, as shown in FIG. 7
e.g., using ball and socket joints, 130, 132, 133, and
134 to the central portion of a joy stick which has one
end fixed by a similar universal coupling 131. Moving

- the free end of the lever permits independent, direct
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coupled, or inverse adjustments of the resistors and, if
the potentiometers are chosen and arranged, logically
movement of the lever will directly correlate with
movement of the window boundaries. The unit requires
two direct current sources one supplying 2.5-6 volts
connected to terminals 113, 114, 115, 116 and Pin No.
8 of the Micro-Logic circuits. The second source
supplies 12 volts to terminals 117, 118 and 119. Ele-
ment 50 can be a simple potentiometer between termi-
nal 101 and ground. Switch 51 can be attached thereto
in the conventional manner or even omitted entirely
without affecting the present invention. The value of
the potentiometer is not critical except that like R22
and R42, it must be large enough not to ground the
input of the MICRO-LOGIC circuit 102.

FIG. 8 shows a typical application to a remote moni-
toring unit. The lower portion 141 contains a CRT dis-
play and portions of the signal processing circuit from
FIG. 1. The required inputs for the alarm must of
course be present to drive the CRT. The alarm 142 is
mounted over the CRT with its controls mounted on
the front face. An on-off switch 143 connects the dc
sources to the alarm. A first pair of vertical controls
144 and 145 vary the video gain and the threshold set-
ting of Ry, in FIG. 4. The remaining four controls
146-149 vary resistors Rq, Ryg, Ra; and Rye. Ganging as
mentioned earlier will substantially reduce the number
of controls required. The alarm indicator 150 is plug-in
unit, in this case the Sonalert device. The lamp device
when used is a similar plug-in unit, and when both are
present two sockets are provided with a switch as previ-
ously described.

Obviously the circuits can be fabricated using other
basic components or filters and wave shapers may be
used to further refine any of the signals being pro-
cessed, but the invention is to be limited only as indi-
cated by the scope of the claims which follow.

TABLE 1
All Resistors are % Watt
All Capacitors are rated at least 12°

R, 750,000 Rag 120 C, 2 mfd
R, 120,000 Rz 10,000 2 10 mfd
Ry 10,000 Ray 1,000 C, 0.1 mfd
R, 1,000 Ry 100,000 C, 5 mfd
Rs 10,000 Ry 20,000 Cs 0.0012 mfd
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R 1,000 Ry 20,000 Cs 0.15 mfd
R, 100,000 R 2,000 C, 4.8 mfd
Ry 20,000 Ry 1,000 Cy 1.0 mfd
R, 50,000 Rie 10,000 Cy 1.0 mfd
Ry 2,200 Ras 1,500 Cuo 1.0 mfd
Ry, 1,000 R 20,000 Cy 0.0039 mfd
R, 10,000 Ry 2,200 Ce 20 mfd
Ry 1,500 R 100,000 Cy 0.007 mfd
Ry 100,000 Ras 22,000 Cu 0.001 mfd
Ry 2,200 Ry 2,200 Cis 0.003 mfd
Ry 20,000 Ra 10.000 Cre 0.002 mfd
R, 2.200 Re 12.000 Cs 1.0 mfd
Ry 1,500 Ry 25 Cu 1.0 mfd
Rus 1.000 Ry 200 Cw 1.0 mfd
Ru 200 Ry 1.000
R., 200 R 56
Ru 12,000 Ry 1.200
Ry 10,000 Ry 750,000
R; 330,000 Ry 1,000
Ras 10,000 R 2,200
I claim:

1. An alarm circuit for an infrared viewer utilizing a

cathode ray tube (CRT) display with first and second .
terminals, respectively, for periodic linear horizontal

and vertical sweep signals and a third terminal for an
intensity modulation or video signal derived from an
infrared detector comprising,

at least one horizontal window pulse forming circuit

20

means having an input coupled to said first termi- .

nal to generate a pulse of controlled width and hav-
ing a controlled delay relative to the beginning of
each of said peftedic horizontal sweep signals,
at least one vertical window pulse forming circuit
means having an input coupled to said second ter-
minal to generate a pulse of controlled width and
having a controlled delay relative to the begimming
of each of said periodic vertical sweep signals,
an AND gate having at least first and second inputs
respectively coupled to the outputs of each of said
_horizontal and vertical window pulse forming
means, ~
a gated amplifier having a first gate signal input cou-
pled to the output of said AND gate and a second
amplifier input coupled to said third terminal on
the CRT display and
a detector means coupled to. the output of said gated
amplifier to actuate an alarm device when the aver-
age signal output from said gated amplifier exceeds
a preset threshold. :
2. An alarm circuit according to claim 1 wherein at
least one tandem control means is connected between
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a horizontal and a vertical window pulse forming cir-
cuit to vary said delay in each circuit simultaneously.
f P

3. An alarm circuit according to claim 1 wherein a
sound generating alarm is connected to the output of
said detector means.

4. An alarm circuit according to claim 1 wherein a
light source alarm is connected to the output of said de-
tector means.

5. An alarm circuit according to claim 1 wherein said
horizontal and vertical window pulse forming means
each comprise:

a first differentiating network;

a first half wave rectifier;

a first monostable multivibrator;

a second differentiating network;

a second half wave rectifier; and

a second monostable multivibrator, the above being

serially connected in the order named.

6. An alarm circuit according to claim 5 wherein said
first and second monostable multivibrators include a
variable resistance to control the pulse width gener-
ated. ‘ - . -

7. An alarm circuit according to claim 6 wherein said
variable resistance means are two rotatable potentiom-

“eters ganged to directly track one another.

8. An alarm circuit according to claim 6 wherein said
variable resistance means are two rotatable potentiom-
eters ganged to track one another in an inverse rela-

tionship.

9. An alarm circuit according to claim 6 wherein said
variable resistance means are two push-pull potentiom- '
eters coupled to a joy stick control whereby the poten-
tiometers may be varied in direct, inverse or indepen-
dent relationships. .

10. An alarm circuit according to claim 1 wherein:

said AND gate includes a plurality of pairs of inputs;

a like plurality of said horizontal window pulse form-
ing circuits all having a common input; and

a like plurality of said vertical window pulse forming
circuits all having a common input, the output of
each of said window pulse forming circuits being
connected to a different one of said inputs to said
AND gate.
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