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(57) ABSTRACT 

A surveillance and intrusion detection system is provided 
which embodies within a single electro-optical device located 
at one of many sites, surveillance motion detection and pic 
torial information with enhancement of the outline of a mov 
ing object once its presence is detected and an alarm signal is 
transmitted to a control station. Two lockout circuits receive 
alarm signals from the first two sites to detect a moving object 
and route composite video signals to display monitors. One 
full frame is stored for display by the monitor until an operator 
actuates an override switch for continuous monitoring of the 
site having the alarm condition, or any other site the operator 
may select for monitoring. Magnetic tape units are connected 
to the display monitors for storing pictorially the events at a 
site being monitored. 

17 Claims, 9 Drawing Figures 
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SURWELLANCE AND INTRUSON DETECTING SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to security systems and more particu 
larly to systems for surveillance of unattended locations with 
automatic intrusion detection. 

Present security systems do not provide automatic visual 
surveillance and intrusion detection capability using scanned 
electro-optical techniques as the media of analysis. 
Closed circuit television has been used in the past as a sur 

veillance device requiring the constant attention and alertness 
of the security operator in order to visually detect intrusion. 
The device, therefore, lacking automated electronic intrusion 
detection is completely dependent upon the operator's remote 
visual acuity. Further, the operator's complete attention is 
required viewing one television display monitor representing 
one television camera and therefore one surveillance site. 
With this concept and device, infallible security protection is 
virtually impossible when considering simultaneous protection 
of several remote unattended security sites. 

Security systems have been employed utilizing other elec 
tronic media for intrusion detection. For example; 
Microwave, Ultrasonic, Infrared, and simple device concepts 
have frequently been used as intrusion detection devices. 
They provide alarm signals in the event of an intrusion but do 
not provide operator discrimination enabling him to analyze 
the nature of the intrusion, recognize and/or identify the in 
truder(s) and determine a strategic course of reaction. These 
devices have also been operated with closed circuit television 
to obtain pictorial information following the intrusion alarm. 
Too often the intruding object has left the television cameras 
field of view and the operator views what unfortunately may 
appear to be an apparently undisturbed secure surveillance 
site. The alarm signal may have been initiated by a false or 
nuisance alarm condition. The false alarm may be, for exam 
ple, the result of thermal noise characteristics exceeding 
predetermined threshold levels within the device. The 
nuisance alarm results from valid detection of a moving ob 
ject. However, the nuisance alarm may be triggered, for exam 
ple, by windblown objects, inclement weather or small 
animals. In any event, the devices and systems described thus 
far are capable of intrusion detection and alarm signal but are 
incapable of valid moving target discrimination. 

Security systems utilizing various different combinations of 
sensing devices in conjunction with closed circuit television 
are often vulnerable to intruder tampering and successful 
compromise. Additional risk of component or device failure is 
experienced in the more complex system and statistically 
greater system false alarm rates because of each individual 
device peculiarity as related to its operational environment. 
An object of the present invention is to provide a system for 

surveillance of a plurality of locations with both an alarm and 
pictorial information regarding the occurrence and nature of 
an intrusion for a substantial period after detection of the in 
trusion. 
Another object is to capture one full frame of pictorial in 

formation following an alarm for analysis. 
Yet another object is to provide pictorial information re 

garding the occurrence and nature of an intrusion with 
enhancement of the outline of the intruder. 
Another object is to provide security protection of an plu 

rality of remote locations from a single security control station 
with simultaneous detection of an intrusion from more than 
one location. 

Still another object is to provide security protection of a 
plurality of remote locations with all intrusion data processing 
performed on location, thereby requiring only alarm signals to 
be transmitted through communication channels to a security 
control station. 

SUMMARY OF THE INVENTION 

In accordance with the present invention a security system 
for a plurality of locations from a single control station is pro 
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2 
vided by the use of a scanning-type sensor and a moving target 
indicator operating on the output signal from the sensor. Once 
a moving target is detected, an alarm signal is transmitted to 
the control station, together with a composite signal of the 
sensor output and synchronizing signals of subsequent full 
scanning frames. 

Switching means at the control station will automatically 
respond to an alarm signal from any location to route the sub 
sequent full frames of the composite signal from that location 
to a first storage tube. A second alarm occurring at substan 
tially the same time, or at any time after the first, but before 
the first is cleared, will route the subsequent full frames of the 
composite signal from that location to a second storage tube. 
Additional storage tubes may be added as required to meet 
particular environments and operating requirements. 

In accordance with a further feature of the present inven 
tion, each storage tube stores a predetermined one of the sub 
sequent full frames of image data for direct viewing. Control 
means permits an operator to clear the alarm from a selected 
location. Until the alarm is cleared, transmission of other full 
frames beyond the aforesaid predetermined full frame is in 
hibited, unless the operator elects to override the alarm 
system without resetting it in order to provide continuous sur 
veillance through the storage tube. The same override control 
may be selectively employed for continuous surveillance of a 
location through the storage tube without an alarm first having 
been given. 
The novel features that are considered characteristic of this 

invention are set forth with particularity in the appended 
claims. The invention will best be understood from the follow 
ing description when read in connection with the accompany 
ing drawings. 

BRIEF DESCRIPTION OF THE ORAWNGS 

F.G. 1 illustrates a console for a control station of a security 
system embodying the present invention. 

FIG. 2 illustrates diagrammatically one of a plurality of sur 
veillance units at remote locations from a control station hav 
ing the console of FIG. 1. 

FIG. 3 illustrates diagrammatically an exemplary implemen 
tation of the security control station console of FIG. 1. 

FIG. 4 illustrates diagrammatically one of two display moni 
tors of the console illustrated in FIG. 1. 

FIG. 5 illustrates schematically a moving target indicating 
tube for the surveillance unit of FIG. 2. 

F.G. 6 illustrates an equivalent circuit of the moving target 
indicating tube of FIG. 5. 

FIG. 7 illustrates an exemplary implementation of a lockout 
circuit of FG. 3. 

FIG. 8 illustrates an exemplary implementation of a system 
for preventing random noise from generating an alarm signal 
in a surveillance unit shown in FIG. 2. 

FIG. 9 shows a typical operating sequence diagram for the 
system of FIG. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

CONTROL STATION CONSOLE 

The surveillance and intrusion detection system of the 
present invention comprises a control station display console 
illustrated in FIG. 1 connected by transmission links, such as 
transmission lines, to a plurality of surveillance units at remote 
locations. One surveillance unit is shown in FIG. 2; all other 
surveillance units are identical to the one illustrated. 

In accordance with the present invention automatic surveil 
lance and intrusion detection for a plurality of surveillance 
sites from a single security control station is accomplished by 
utilizing a repetitively scanned transducer with information 
storage and processing capability. Photon transducers includ 
ing conventional widicons, image intensifier orthicons and 
secondary electron conduction (SEC) widicons are preferred 
devices since they are capable of providing high resolution 
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pictorial information over a wide range of indoor-outdoor 
security site environmental conditions. 
Scan rates are not limiting factors and depend upon each 

unique security problem. For example, scanning rates may be 
determined by transmission link considerations for bandwidth 
compression, low light ambient environmental conditions 
requiring longer scanned photon exposure per resolution ele 
ment, depth of field and area of surveillance site and intruder 
size with consideration to minimum and maximum motion de 
tection rates. 

Repetitively scanned microwave, infrared and laser 
techniques may also be employed with equal effectiveness 
relative to the particular security problem and environmental 
conditions. All that is required is that surveillance scene pic 
torial data be repetitively scanned from the transducer con 
verting each image to equivalent electrical data which is 
stored and processed on an element by element basis, and 
then compared with sequential data directly from the trans 
ducer to determine “change information' indicative of a mov 
ing object. However as an illustrative implementation of the 
present invention in its broadest aspects, a television camera is 
employed. 

Signals representing intrusions are transmitted by the vari 
ous surveillance units through the transmission lines to a video 
distribution system illustrated in FIG. 3 at the security control 
station console illustrated in FIG. 1. The console includes two 
display monitors A and B. Each comprises a 10-inch storage 
tube such as a Tonotron (direct view) tube manufactured by 
Hughes Aircraft Company, model H-033AP4. 
The storage tubes may receive conventional television video 

signals to store and display a complete frame for up to 5 
minutes without deterioration following an alarm signal. If 
required, the viewing time may be extended to 10 or more 
minutes. The storage tube produces a very bright display of 
several hundred foot lamberts permitting ease of viewing in 
well-lit rooms. 

It should be noted that until an alarm signal is generated to 
cause a frame of data to be stored, the storage tubes are blank. 
Thereafter, a stored picture may be erased completely in a 
fraction of a second to permit new frames to be displayed al 
most instantly, on a frame-by-frame basis if desired. 
The console includes on/off switches 10 and 1 to provide 

power separately to the display monitors A and B. Separate 
manual erase pushbuttons 12 and 13 are provided to allow the 
operator to manually clear either of the display monitors A 
and B. 
A single-pole, double-throw switch 14, which is normally off 

in the center position, is provided to override the normal func 
tion of a selected display monitor by allowing vertical 
synchronizing pulses of a composite video signal received 
from an outlying surveillance unit to clear the storage tube of 
the selected display monitor on a frame-by-frane basis, 
thereby permitting the operator to continuously view the loca 
tion of the surveillance unit through a television camera once 
the surveillance unit has detected a moving target. 
A plurality of illuminated pushbuttons 15 are provided, one 

for each surveillance unit. When a given surveillance unit de 
tects a moving target, an alarm signal is transmitted to the con 
sole to sound an audio alarm through a speaker 16 and ener 
gize a lamp for a corresponding one of the illuminated push 
buttons 15. A pushbutton 7 is provided to allow the operator 
to silence the speaker 16 until another alarm is received from 
a different surveillance unit, or an alarm is received from the 
same surveillance unit once it has been reset by pushing the 
corresponding illuminated pushbutton. 
A pair of lockout circuits are provided in racks 18 and 19, 

together with necessary power supplies for all of the circuits of 
the display console to route the composite video signal being 
transmitted by the surveillance unit which first transmits an 
alarm signal to the display monitor A. The lockout circuit 
which accomplishes that is in the rack 18. Once that lockout 
circuit has routed a composite video signal to the display 
monitor A, it enables the lockout circuit in the rack 19 to 

4. 
route to the display monitor B the composite video signal 
transmitted by the second surveillance unit to detect a moving 
target and transmit an alarm signal. 
Each lockout circuit has associated with it a plurality of illu 

5 minated pushbuttons designated in groups by the reference 
numerals 20 and 2. The group of pushbuttons 20 indicate 
which surveillance unit has been routed to the display monitor 
A by having the lockout circuit in the rack 18 energize a lamp 
associated with the appropriate one of the pushbuttons 20. To 
reset the alarm condition as established by that surveillance 
unit, the operator need merely push the illuminated pushbut 
ton. The group of pushbuttons 21 similarly indicate which sur 
veillance unit has been connected to the display monitor B by 
the lockout circuit in the rack 19 and allows the operator to 
reset the alarm condition. 
Once the alarm condition of a surveillance unit connected 

to the display monitor A has been reset, the lockout circuit in 
the rack 18 will respond to the next alarm signal from any sur 

20 veillance unit to connect that unit to the display monitor A 
since the lockout circuit is enabled to perform its function as 
soon as the illuminated pushbutton of the group 20 has been 
pushed. Similarly, the lockout circuit in the rack 19 is enabled 
to perform its function as soon as the illuminated pushbutton 

25 of the group 21 has been pushed, but only if one of the push 
buttons in the group 20 remains lit. Thus, if the eliminated 
pushbutton in each of the two groups 20 and 21 are momen 
tarily pushed to reset the alarm condition of surveillance units 
associated therewith, the lockout circuit in the rack 19 will be 

30 disabled until the lockout circuit associated with the rack 18 
has received an alarm signal and has routed the composite 
video signal from the surveillance unit transmitting the alarm 
signal to the display monitor A. 
A magnetic tape recording unit 22 is associated with the dis 

35 play monitor A to allow the operator to record a video signal 
being displayed in the monitor A upon setting a single-pole, 
single-throw switch 23 in the record position. A similar mag 
netic tape unit is associated with the monitor B to record a 
video signal being displayed in the monitor B through a single 

40 pole switch 24 in the record position. 
It should be appreciated that with only two monitors in the 

console of the security control station, only two alarm condi 
tions can be accommodated. The first alarm condition will 
cause the predetermined one of the subsequent frames of a 

45 composite video signal from a television camera to be dis 
played on the monitor A. The second alarm condition from 
another surveillance unit will cause a predetermined one of 
the subsequent full frames to be stored and displayed in the 
monitor B. If a third alarm condition occurs from still another 
surveillance unit before the alarm condition in either of the 
first two has been reset by pushing the appropriate one of the 
illuminated pushbuttons in the groups 20 and 21, a third one 
of the pushbuttons 15 will be illuminated. Once the operator 

55 has detected the third alarm condition by noting the third 
pushbutton being illuminated in the group 15, he may view the 
location of the third surveillance unit by resetting the second 
alarm condition to enable the lockout circuits in the racks 19 
to function as though the third alarm condition were the 

60 second. Alternatively, both of the first two alarm conditions 
may be reset. Thereafter, if a moving target is still being de 
tected in either one of the first two surveillance units, the 
lockout circuits will automatically route composite video 
signals from that unit to the monitor B. lf a moving target is 

65 not being detected, but the operator nevertheless wishes to 
view that location, or any other location, a false alarm condi 
tion can be established for the associated surveillance unit by 
momentarily pushing the associated one of the groups of push 
buttons 15. Thus, with two monitors and the ability to set and 

70 reset alarm conditions, the operator of the console has con 
siderable flexibility. 

In most security systems having 10 or more locations, an in 
trusion at more than two locations at one time is not to be ex 
pected. Therefore, two monitors will normally be sufficient to 

75 allow the operator to continue to view one or two locations at 

10 

50 
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which a moving target has been detected. An alarm condition 
at a third surveillance unit would be unusual. Three or more 
alarm conditions existing at substantially the same time would 
be indicative of an invasion, rather than an intrusion, and 
would require the operator to sound a general alarm rather 
than follow procedures established for just one or two alarm 
conditions. However, if a particular installation of a security 
system should warrant the operator monitoring three or more 
alarm conditions simultaneously, additional display monitors 
may be provided, each with a lockout circuit connected in 
cascade in a manner similar to the cascade connection of the 
lockout circuit for the display monitor B to the lockout circuit 
for the display monitor A. 

ONSTE SURVELLANCE UNIT 

Each surveillance unit comprises a television camera tube 
shown in FIG. 2 to be a widicon 25 coupled by a video amplifi 
er 26 to a composite video (CV) line of a cable, or some other 
suitable transmission link, and to a moving target indicator 
(MTI) 27. Both the vidicon 25 and the MTI 27 are 
synchronized by a horizontal and vertical deflection generator 
28 which is driven by a basic pulse generator 29. In ac 
cordance with standard television, the pulse generator 29 also 
drives a blanking amplifier 30. In that manner the widicon 25 
and video amplifier 26 provide a composite video signal in ac 
cordance with standard television practice, such as with 525 
lines of video data transmitted in two fields each having 262.5 
lines between vertical synchronizing pulses. 
The composite video signal transmitted to the security con 

trol station is routed to one of the two display monitors A and 
B as described hereinbefore with reference to FIG. 1, but not 
until the MT 27 causes a threshold detector 31 to trigger a 
monostable multivibrator in a noise suppressor 32 to be 
described with reference to FIGS. 8 and 9. The output pulse of 
the multivibrator will set a flip-flop FF, through an OR-gate 33 
to transmit an alarm signal to the security control station con 
sole until it is reset (through a line 34 connected to the con 
sole) when the appropriate one of the group of pushbuttons 20 
and 21 is momentarily pushed. The one to be pushed is of 
course indicated by an energized lamp. For example, the sur 
veillance unit illustrated in FIG. 2 may be assigned location 
number 1 and so connected to the lockout circuits of the con 
sole shown in F.G. 1 that when an alarm signal sets the flip 
flop FF, the pushbutton number 1 of the group 15 is illu 
minated. When the lockout circuits route the CV signal from 
that surveillance unit number 1 to, for example, the monitor 
A, the pushbutton number 1 of the group 20 will be illu 
minated. Therefore, to reset the alarm condition of the sur 
veillance unit number 1, the operator will know that he must 
push the button number 1 of the group 20. If the CV signal has 
been routed to the monitor B, the pushbutton number 1 of the 
group 21 would have been illuminated. The switches of the 
two pushbuttons associated with that surveillance unit and the 
respective monitors A and B are shown in FIG.3 as pushbut 
tons 36 and 37. Regardless of which monitor receives the CV 
signal, the corresponding pushbutton of the group 15 is ener 
gized for illumination. The lamp which illuminates the push 
button number 1 of the group 15 is shown in FIG. 3 as lamp 
38. 
The MTI 27 may be a tube of the type developed by Hughes 

Aircraft Company and described in a U.S. Pat. No. 3,432,717 
titled Moving Target Visual Indicator Tube by L. S. Yaggi, but 
modified to eliminate the visual indication function and pro 
vide an output signal across a resistor connected to a trans 
parent conductive coating on the face thereof to provide a 
signal corresponding to each line scanned by the vidicon 25. 
That signal does not exceed a predetermined level detected by 
the threshold detector 31 until the CW signal of a given line of 
a given full frame differs from the same line of the immediate 
ly preceding full frame. 
The MTI tube is a small low-voltage device similar in size to 

a widicon tube. Briefly, the operation of the MTI tube is as fol 

6 
lows. A video signal is stored on a semiconductor target by a 
beam synchronized with the widicon 25. This target stores the 
video signal from one full frame and automatically compares it 
with the video signal of the succeeding frame. An output from 

5 the threshold detector 31 results only when the two frames do 
not correlate. 

DATAPROCESSING AND DISTRIBUTION 

Referring now to FIG. 3, display monitors A and B are con 
nected to surveillance units, such as the surveillance unit illus 
trated in FG, 2, through lockout circuits 40 and 41. Each 
lockout circuit has 10 composite video signal inputs from each 
of 10 different surveillance units and only one composite 
video output connected to an associated one of the display 
monitors A and B. Each of the lockout circuits also has 10 
alarm input terminals, one for each of the surveillance units. 
The lockout circuit 41 has as an additional input through a 
connection 42 from the lockout circuit 40 to disconnect 
operating potential (ground) from the lockout circuit 41 until 
the lockout circuit 40 has connected a CV signal to the moni 
tor A in response to an alarm signal on the alarm input ter 
minal associated with the CV signal. For example, if an alarm 
signal is received from the surveillance unit number 1 to ener 
gize the lamp 38 and thereby illuminate the pushbutton 
number 1 of the group 15 (FIG. 1), the lockout circuit 40 will 
connect the CV signal from the surveillance unit number 1 to 
the display monitor A. At the same time, a lamp is energized 
to illuminate the pushbutton number 1 of the group 20 (FIG. 
1). Thereafter, if an alarm signal is received from another sur 
veillance unit, another lamp is energized to illuminate the cor 
responding one of the pushbuttons. For example, if an alarm 
signal is received from the unit number 10, a lamp 43 is ener 
gized to illuminate the pushbutton 10 of the group 15 and 
cause the lockout circuit 41 to connect the CV signal from the 
unit number 10 to the display monitor B. At the same time, a 
lamp associated with the lockout circuit 41 is energized to illu 
minate the pushbutton number 10 of the group 21, thereby in 
dicating that the surveillance unit number 10 has been con 
nected to the display monitor B. 
The responding one of the lockout circuits 40 and 41 will 

disconnect a given alarm circuit once a CV signal has been 
connected to a display monitor. For example, once the 
lockout circuit 40 has responded to the alarm signal from the 
flip-flop FF, of surveillance unit number 1, a switch K is 
opened by the lockout circuit 40 to disconnect the flip-flop 
FF from both the lockout circuit 40 and the lockout circuit 
41. Similarly, if the lockout circuit 41 responds to the alarm 
signal from the flip-flop FF, a switch K' is opened to discon 
nect the alarm signal from both the lockout circuit 40 and the 
lockout circuit 41. However, before either of the switches K. 
and K" can be opened, the alarm signal from the flip-flop FF, 
will set a flip-flop FF, through an OR-gate 46. Once the flip 
flop FF, has been set, an audio alarm is provided through the 
speaker 16 via a tone oscillator 47 energized by the flip-flop 
FF. The speaker 16 will continue to provide an audio alarm 
until the flip-flop FF, is reset by the pushbutton switch 17. 
Each of the display monitors A and B will respond to a com 

posite video signal to store and display one full frame. That 
will enable the operator to determine the nature of the intru 
sion which caused the alarm. If unable to do so from the single 
frame being displayed, the operator may actuate the override 
switch 14. For example, assuming an alarm has succeeded in 
having a composite video signal transmitted to the display 
monitor A, and the on/off switch 10 is in the on (closed) posi 
tion, the display monitor A will respond to vertical synchroniz 
ing signals of the composite video to trap for storage and dis 
play one full frame. Thereafter, by actuating the switch 14 to 
the 'A' position, the display monitor A will respond to sub 
sequent vertical synchronizing signals to cause successive 
frames to be (stored) displayed automatically in sequence. 
Once the switch 14 has been returned to its neutral position, 
the display monitor A will respond to the vertical synchroniz 
ing signals to trap for storage and display the next full frame. 
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As noted hereinbefore with reference to FIG. 1, the opera 
tor may selectively actuate switches 23 and 24 associated with 
monitors A and B to record in a magnetic tape unit the com 
posite video signal being transmitted to the associated moni 
tor. For example, to record the composite video signal being 
transmitted to the display monitor A, the switch23 is closed to 
allow the magnetic tape unit 22 to record. Ganged with switch 
23 is an additional switch (not shown) which actuates a clutch 
to engage the tape drive mechanism of the magnetic tape unit 
22 while the switch 23 is closed. 
The composite video signal to be recorded by a magnetic 

tape unit is taken from the display monitor associated 
therewith so that when the switch 14 is not in the override 
position, the magnetic tape unit records only the composite 
signal of the frame trapped for display. In that manner, the 
operator may, if he wishes, record the first frame of the con 
posite video signal as it is received by a display monitor. Then 
when the override switch 14 is actuated, subsequent events at 
the site being monitored are recorded. 

DISPLAY MONITOR 

When the lockout circuits 40 and 41 respond to an alarm 
signal to connect an associated composite video signal to a dis 
play monitor, such as display monitor A shown in FIG. 4, a 
start signal is transmitted by the lockout circuit to start the 
sequence for capturing a full frame. That sequence is carried 
out by flip-flops FF, FF, FF and FF. 
The flip-flop FF, is set by the leading edge of the START 

signal via a differentiating circuit 49 and diode D. The true 
output terminal of the flip-flop FF then enables a counter 50 
to count vertical (field) synchronizing signals from a linear in 
tegrating sync separator 53 which separates the vertical and 
horizontal (raster) synchronizing pulses, sometimes referred 
to hereinafter as "sync pulses." When a predetermined 
number of fields have been counted a flip-flop FF, is set to 
enable an AND-gate 51 via an OR-gate 52. In the meantime, 
CV signals are transmitted through a linear integrating sync 
separator 53 which separates the vertical and horizontal sync 
pulses. The remaining signal is transmitted through a video 
amplifier 54 to a direct view storage tube 55 to be stored on a 
full-frame basis. 
The horizontal and vertical sync pulses are transmitted to 

respective horizontal and vertical sweep generators 56 and 57. 
Amplifiers 58 and 59 then drive the beam deflection system of 
the direct view storage tube 55. However, a gate generator 60 
holds the direct view storage tube 55 off until a pulse is 
received from an AND-gate 61. 
The first vertical sync pulse received by the AND-gate 51 

after the flip-flop FF, has been set will set both of the flip-flops 
FF, and FF. Once the flip-flop FFs has been set, an AND-gate 
62 is disabled so that the flip-flop FFs cannot receive another 
set pulse. At the same time, an AND-gate 63 is enabled so that 
the flip-flop FF can be reset by a pulse from an AND-gate 64. 
The AND-gate 64 is disabled when the binary (T-type) flip 

flop FF is set so that the second vertical synchronizing pulse 
will not be transmitted via the AND-gate 51 and the AND 
gate 64 to the AND-gate 63 in order to set the R-S flip-flop 
FF. The third vertical synchronizing pulse will then be trans 
mitted by the AND-gate 64 since the flip-flop FFs will then be 
reset. It should be noted that the flip-flop FF is being set by 
that third vertical synchronizing pulse, but since the flip-flop 
FF will require a finite period of time to switch to the set con 
dition, a differentiating network 65 will provide a sharp pulse 
at the leading edge of the vertical synchronizing pulse to be 
transmitted through the AND-gate 64 also resets the R-S flip 
flop FF, to disable the AND-gate 51 thereby preventing 
further vertical synchronizing pulses from being transmitted to 
the flip-flops FF, and FFs. 
When the flip-flop FFs is set by the first of the three vertical 

synchronizing pulses, a clear-erase network 70 is triggered to 
clear and erase the direct view storage tube 55. The clear 
erase network 70 consists of two monostable multivibrators. 
The output amplitude of each monostable multivibrator is in 
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8 
dependently controlled, and the two pulses are then combined 
to form a composite pulse. The first portion of a composite 
pulse constitutes the clearing cycle. The amplitude of that first 
portion is equal to or slightly greater than the potential neces 
sary to clear the direct view storage tube 55. The remaining 
portion of the composite pulse then constitutes the erase 
signal. This type of composite pulse ensures that the direct 
view storage tube 55 is uniformly erased over the entire view. 
ing area in a manner known to those familiar with the 
Tonotron direct view storage tube. 
The clear-erase pulse from the network 70 is inverted by an 

anplifier 71 and differentiated by a network 72 to trigger the 
gate generator 60 via the AND-gate 61 at the end of the clear 
erase pulse. Thus in response to the first vertical synchronizing 
pulse the gate generator 60 will turn the direct view storage 
tube 55 on. The pulse generated by the AND-GATE 64 in 
response to the third vertical synchronizing pulse will trigger 
the gate generator 60 off, thereby turning the direct view 
storage tube 55 off. The result is that a full frame comprising 
an odd and an even field to video data is stored. The particular 
frame selected for storage is controlled by the counter 50 
which can be adjusted to select any frame subsequent to an 
alarm signal. 
The advantage of selecting a full frame several frames after 

the alarm is that it allows an intruder coming into the view of 
the surveillance unit to be in full view. For example, a surveil 
lance unit in a hall may be triggered into the alarm condition 
by the toe of the intruder coming into the hall through a door. 
By waiting a predetermined period of time to capture a full 
frame in the monitor, a full view of the intruder is assured. 
Thus, the counter 50 may be selected or adjusted for the op 
timum taking into consideration the location of all of the sur 
veillance units. 
To override the sequence provided by the flip-flops FF, 

FF, FF and FF, the switch 14 is actuated to provide to the 
OR-gate 52 an enabling voltage for the gate 51. The sequence 
just described for the operation of the flip-flops FF and FF is 
then repeated, with the flip-flop FFs directly resetting the flip 
flop FFs via the differentiating network 66 when the flip-flop 
FF is reset to end the next sequence. However, the very next 
vertical synchronizing pulse will initiate another cycle. 
Between cycles one field of a frame will be blocked by the gate 
generator 60 so that for each successive sequence of the flip 
flops FF, and FFs the fields gated to the direct view storage 
tube 55 will be alternately odd, even, and even, odd. However, 
since there are 30 odd and 30 even fields transmitted per 
second in standard TV transmission, the view provided to the 
operator will be virtually flicker free. If it is desired to provide 
a more perfect override operation, a separate sequencing net 
work for the gate generator 60 may be provided responsive to 
the override switch 14. 

In order to store in a magnetic tape unit (MTU) any full 
frame stored, including the first frame stored before the over 
ride switch 14 is actuated, an enabling signal from gate 
generator 60 unblanks an MTU video amplifier 74 permitting 
the pictorial information being stored to also be recorded 
together with horizontal and vertical synchronizing signals 
from the sync separator 53. In other words, the video amplifier 
74 adds the horizontal and vertical sync pulses to store in the 
MTU a composite video signal. 
A single-ended scan converter tube (SCT) is also an equally 

acceptable device for implementation of stored pictorial infor 
mation. An SCT such as the Hughes H1206 can be used as the 
storage medium for periods of 3 to 5 minutes supplying con 
tinuous electrical output signals of the stored picture through 
a video amplifier to a conventional standard cathode ray tube 
monitor. Actuation of the override switch 14 would simply 
bypass the SCT permitting the composite video to be applied 
directly to the TV monitor. For magnetic tape recording the 
electrical output signal of the SCT is applied to the MTU 
through the video amplifier 74 thus recording the initial frame 
of pictorial information. The resulting video tape is then con 
veniently played back through the TV monitor unit. 
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An illustrative embodiment of the present invention has 
thus far been described with a general reference to a preferred 
method of implementing particular components. Further 
details of those particular components will now be described, 
but it should be understood that the present invention does 
not depend upon such details. Other components may be sub 
stituted for some of the components, and modifications may 
be provided in still other components. 

MTTUBE OPERATION 

The MTI tube of the aforesaid U.S. Pat. No. 3,432,717 
modified for use in the present invention will now be 
described with reference to FIG. 5. It comprises an evacuated 
envelope 75. Disposed in one end of the envelope is an elec 
tron gun assembly 76 for forming an electron beam 78 of ele 
mental cross-sectional area. The electron gun assembly 76 
comprises a heated cathode 77, a control grid 79 and beam 
focusing and accelerating electrodes 80, 81 and 82. 
The structure thus far described is conventional in cathode 

ray tubes having a deflection system (not shown in FIG. 5) for 
scanning a face 83 of the tube 75 with the focused beam 78, 
the intensity of which is modulated in accordance with an 
input signal applied to the control grid 79 through a pin 84 at 
the base of the tube 74. Other electrodes within the tube 74 
are similarly connected to pins at the base of the tube in the 
usual manner. 

Disposed adjacent to the face 83 is a target assembly com 
prising a continuous dielectric layer 85 deposited on a con 
ductive plate 86. Operation of the MTI tube depends upon 
scanning the dielectric layer 85 through a collector grid 87 
with the focused beam 78 of low-energy electrons. That 
results in the establishment of a stored charge pattern on the 
surface of the dielectric layer 85 which may be referred to as a 
storage target. Secondary electrons produced by impingement 
of the beam 78 on the dielectric layer 85 are collected by the 
collector electrode 87. In that manner an overall charge pat 
tern corresponding to the intensity modulation of the beam 78 
through the control grid 79 is obtained. 

In the moving target visual indicator tube of the aforesaid 
U.S. Pat. No. 3,432,717 the charge pattern is developed on a 
first storage target provided in the form of a grid in order to 
control the passage of a flood of electrons from a viewing elec 
tron gun to a viewing target. Since the MTI tube employed in 
the present invention is not intended to provide a visual mov 
ing target indication, the viewing electron gun, the viewing 
target and a second storage target are omitted. 
To understand the operation of the MTI tube employed in 

the present invention, it is helpful to first consider an elemen 
tal area of the continuous dielectric layer 85. Such an area 
may be approximately represented by a resistor 90 in parallel 
with a capacitor 91 in the equivalent circuit of FIG. 6. Re 
sistors 92 and 93 represent the respective input impedance of 
the signal applied to pin 84 and output impedance of a signal 
derived from the output signal plate 86 (FIG. 5). A nonlinear 
resistance 94 represents the landing characteristics of the 
beam 78 on the dielectric layer 85. While the dielectric re 
sistance 90 and capacitance 91 change with dielectric 
thickness, the dielectric time constant (RC) is substantially 
constant and determined only by the characteristics of the 
particular dielectric material used. 
As the beam 78 scans the elemental area represented by the 

resistor 90 and capacitor 91, an output signal will immediately 
appear across the resistor 93 due to the capacitance 91. As the 
beam charges the capacitor 91 to a new potential determined 
by an input signal applied to the control grid 79, the output 
signal decreases. When the charging is completed, the output 
signal will again be substantially zero as shown by the 
waveform in FIG. 6. The differentiating action of the capaci 
tor 91 and resistor 93 thus causes only new information (new 
voltage levels applied to the control grid 79 while scanning the 
elemental area represented by the resistor 90 and the capaci 
tor 91) to appear across the output resistor 93. 
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Due to the low energy of the electron beam, the dielectric 

layer 85 (FIG. 5) is charged in the negative direction. Positive 
charging necessary to prevent the dielectric layer from 
remaining at a negative potential indefinitely once charged is 
achieved through the resistor 90 (FIG. 6) since the signal plate 
86 (FIG. 5) is held at a positive potential with respect to the 
average control grid potential. The value of the resistor 90 is 
sufficiently high to maintain a substantial proportion of a 
charge on the capacitor 91 from frame to frame as the com 
posite video signal applied to the control grid 79 modulates 
the beam 78 while the deflection system (not shown) causes 
the beam 78 to scan the face of the tube raster by raster in 
synchronism with operation of the widicon 25 (FIG. 2). If 
there is no change in the video signal as the elemental area is 
scanned during the next cycle, the output signal across the re 
sistor 93 will be very small. However, if there has been a 
change due to motion of a target being viewed by the vidicon 
25, the output signal across the resistor 93 (a load resistor 
connected to the signal plate 86 of FIG. 5) will be sufficiently 
large to exceed a preset level of the threshold detector 31 
(FIG. 2), thereby indicating a moving target is being viewed 
by the vidicon 25. 

It should be noted that although reference to a particular 
moving target indicator tube in combination with a particular 
camera tube has been made, other camera tubes such as an 
orthicon may be used with the particular MTI tube, and that 
considered in its broadest aspects, other moving target indica 
tors may be provided to detect a change in a video signal from 
any scanning-type sensor to determine the presence of a mov 
ing target. However, in each case it is preferable to have the 
moving target indicator contained within a secure housing for 
the sensor at the site of the surveillance unit so that detection 
of the presence of a moving target will be made at the sight of 
the surveillance unit. Thus the integrity of the system is main 
tained at a maximum while error due to noise is maintained at 
a minimum by transmitting only a DC alarm signal to the 
security control station. The DC alarm may, for example, be a 
0-volt signal produced by the noise suppressor 32. At all other 
times, the output of the monostable multivibrator 32 may be 
either a positive or negative potential so that, when cables are 
used as transmission links, any effort to ground or cut the 
alarm signal cable will produce an alarm indication at the 
security control/station. 

LOCKOUT CIRCUIT OPERATION 

The lockout circuit 40 shown in FIG. 3 will now be 
described with reference to FIG. 7 where alarm signals from 
surveillance units 1,2... 10 are connected to relays K, K, ... 
Ko by current limiting resistors R. R. . . . Rio. if an alarm 
signal is received from the surveillance unit number 1, the 
relays K is energized through the resistor R to make contacts 
K. . . . Kip before breaking a contact K, thereby latching the 
relay K through contact K. Once the relay K has been ener 
gized relay contacts Kic through K will ground the input ter 
minals to all other relays K through Ko, thereby preventing 
any other relay in the lockout circuit 40 from being energized 
in response to an alarm signal. In that manner, the composite 
video signal of the surveillance unit number 1 is transmitted to 
monitor A through the relay contact Ky while the composite 
video signals of other surveillance units are locked out. The 
relay contact Kip is closed by the energized relay K to ener 
gize a relay K and transmit a start signal to the flip-flop FF in 
FIG. 4. 
The single contact of the relay K energizes still another 

self-latching relay K which, through a second contact con 
nects ground to the line 42, thereby enabling the lockout cir 
cuit 41 to operate by providing ground to all of its relays cor 
responding to relays K to Kio of the lockout circuit 40. 
When the flip-flop FF, in the surveillance unit number one 

is reset by actuating the corresponding switch 36 in response 
to pushing the pushbutton number one of the group 20 (FIG. 
1), a second contact 36' (FIG. 7) ganged with the first switch 
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36 is closed to deemergize the relay K. That enables any other 
alarm to actuate the lockout circuit 40 except an alarm which 
has succeeded in having its corresponding composite video 
signal routed to monitor B by the lockout circuit 41 after the 
self-latching relay K has been energized. For example, after 
the composite video signal from the surveillance unit number 
one has been connected to monitor A, an alarm frona-the sur 
veillance unit number 2 (locked out of the lockout circuit 40 
by the contact K being closed) will be transmitted to the 
lockout circuit 41 to energize a relay corresponding to relay 
K of the lockout circuit 40. 

It should be noted that the resistor R will prevent the con 
nection to the lockout circuit 41 via contacts K and K.' 
from being grounded even though the input of the relay K, in 
the lockout circuit 40 of FIG. 7 is grounded. Once the cor 
responding relay K of the lockout circuit 41 (not shown in 
detail) is energized by the alarm signal from the surveillance 
unit number 2, its relay contact K' shown in FIG. 7 is opened 
thereby disconnecting the alarm signal of the surveillance unit 
number 2 from both lockout circuits. 
The lockout circuit 41 is the same as the lockout circuit 40 

shown in FIG. 7 in respect to the manner in which the relays 
K through K and associate contacts are connected. The 
lockout circuit 41 also includes the relay K in order to pro 
vide a START signal to the monitor B, but it does not include 
a relay K. unless the third lockout circuit is to be cascaded 
with the lockout circuit 41 to accommodate a third console. 
When a given surveillance unit is reset by pushing one of the 

pushbuttons of the group 21 associated with display monitor 
B, a separate contact is closed such as the contact 37 con 
nected to the flip-flop FF in FIG. 2. Ganged with the contact 
of the pushbutton 37 of FIG. 3 is a contact 37' (not shown) 
corresponding to the contact 36 ganged with the pushbutton 
36 of FIG. 3 in order that the corresponding relay of the 
lockout circuit 41 may be deenergized in the same manner in 
which the relay K is deemergized by the contact 36'. How 
ever, if the flip-flop FF is reset from the group of pushbuttons 
21 associated with display monitor B not only must the con 
tact of the pushbutton 37 and the associated contact 37' (not 
shown) be closed, but also a contact 37' must be closed to 
deenergize the relay K if the relay K has been deenergized. 
In that manner, once the composite video signal routed to the 
monitor A has been cutoff by resetting the alarm flip-flop as 
sociated therewith, the monitor A is no longer locked out, but 
any composite video signal being routed to the display moni 
tor B will not be disturbed by having all of the relays K. 
through K of the lockout circuit 40 deenergized since the 
relay K is self-locking. Thus, if the composite video signal 
being routed to the display monitor B is cut off (by having its 
associated alarm flip-flop reset) before another alarm is 
received to energize one of the relays K through Ka of the 
lockout circuit 40, the relay K is deemergized in order to lock 
out the entire lockout circuit 41 until the next alarm circuit 
has succeeded in routing its associated composite video signal 
to the display monitor A. In that manner the display monitor A 
is always preferred by the lockout circuits 40 and 41, and the 
display monitor B is used only when a composite video signal 
is being routed to the display monitor A. 
RANDOM NOISE SUPPRESSION AND BRIGHTENING 

MOVING TARGET OUTLINE 

A system for minimizing false alarms which could occur 
from random noise will now be described with reference to 
FIGS. 8 and 9. It comprises an electronic circuit in the noise 
suppressor 32 (FIG. 2) which may be used to extract (detect) 
a target signal from the statistically distributed random noise 
at the output of the MTI tube 27 where successive picture 
frames are continuously compared on a line-to-line and ele 
ment-to-element basis, thereby obtaining an indication of any 
motion within the scene. 

In such a system, in the event that one "frame" is identical 
with the next, every video element of every line will be identi 
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cal and all video signal elements will exactly cancel in the MTI 
tube 27 with no net uncancelled output in the frame. When 
motion has occurred within a scene, those picture elements as 
sociated with the moving object will be different from one 
frame to the next, MT tube cancellation will therefore be in 
complete or nonexistent in those areas, and uncancelled video 
signals will appear at the output of the MTI tube. As noted 
hereinbefore, this video output may then be threshold de 
tected and used to trigger the alarm flip-flop FF (FIG. 2) 
which signifies that an intrusion has been made. However, a 
problem exists since system-generated random noise may look 
like uncancelled video and therefore may also trigger the 
alarm flip-flop. As the detection is made more sensitive by 
lowering the threshold level, the false alarm rate increases 
rapidly. 
The noise suppressor 32 provides an automatic correlation 

analysis of each output from the threshold detector 31 by 
searching for a potential target at the same place for three suc 
cessive scanned lines. The premise is that for objects of 
reasonable size (several resolution elements), in order for a 
signal to represent a valid intrusion, it must occur at approxi 
mately the same location for three successive scanning lines. 
Although this correlation approach reduces the "detection' 
resolution of the system by a factor of three below visual 
resolution, it can reduce the false alarm rate by a factor of 10. 
This order of effective target-to-noise improvement in the tar 
get detector makes feasible a high-sensitivity, low false alarm 
rate, automatic surveillance and intrusion detection system. 
The noise suppressor 32 is shown in the block diagram of 

FIG. 8. It includes a series of three units 1, 2 and 3, each of 
which searches for signal correlation for three successive 
lines. However, unit 2 does not search until unit 1 is engaged 
in a search, and unit 3 does not search until both units 1 and 2 
are engaged in a search. Each unit will thus search for signal 
correlation of a different moving target. Additional units may 
be added, but for a typical application three units are con 
sidered adequate to accommodate the expected number of 
noise impulses on a given line. For an application expected to 
have more noise in the video signal producing output signals 
from the threshold detector 31 (FG. 2), more units will be 
required. 
The input video signals supplied to the three units are ob 

tained from the threshold detector 31 located at the output of 
the MTI tube 27. These signals represent target signals and 
noise impulses whose amplitudes exceed the predetermined 
adjustable threshold level. Before being applied to the three 
units, these random impulses are all reshaped into 1 
microsecond pulses of fixed amplitude by a pulse shaper 10, 
such as a monostable multivibrator. 
When a reshaped video pulse is received, it passes through a 

gate 102 of unit 1 and triggers a pair of monostable multivibra 
tors (MMVs) 103 and 104. The MMV 103 triggers on the 
leading edge of the reshaped video pulse, and has a period 
slightly less than the picture line period. The MMV 104 trig 
gers on the trailing edge of the pulse and generates a period 
slightly longer than the line period. Complementary outputs of 
the two MMVs are compared by an AND-gate 105 to produce 
a LOOK signal which brackets the time interval in the suc 
ceeding line at which real target video can be expected to 
reappear. This LOOK signal is adjusted in width by controlling 
the two MMV periods, and is selected to give the desired tar 
get-to-noise incidence ratio, consistent with target racking 
capability. In a typical application, this width may be set 
between 5 microseconds and 20 microseconds. 
The LOOK signal enables a gate 106 at the input of a 

second pair of MMVs 107 and 108. If another reshaped video 
pulse occurs during the LOOK signal interval, it will pass 
through the enabled gate 106 and trigger the second MMV 
pair. This pair will then in turn generate a second LOOK signal 
which will enable a gate 109 to trigger a third pair of MMVs 
110 and 111. If a "triple coincidence" is obtained by having a 
third video pulse occur within the second look gate interval, 
the third pair of MMVs will be triggered, signifying the 
presence of a real target. 
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When either the second or third pairs of MMVs are trig 
gered, their outputs are combined through an OR-gate 112 to 
generate an INHIBIT signal to disable the gate 102 and 
thereby disable the first pair of MMW's 103 and 104. 
An enable gate 113 enabled by the second and third pair of 

MMVs (via AND-gates 114 and 115, and OR-gate 116) allows 
reshaped video pulses (other than those triggering the first 
MMV pair) to be fed to a video adder 117 (FIG. 2) via an OR 
gate 122 as saturated video to serve in brightening or outlining 
the potential target on the visual display. 
AND-gates 118, 119 and 120 receive the true output signals 

of the respective MMW's 103, 107 and 110, and the false out 
put signals of the respective MMVs 104, 108 and 111 to trans 
mit through an OR-gate 121 a signal which enables unit 2 to 
start a search for a possible second moving target signal in the 
same line, but only for the period of time not being tracked by 
unit 1 as shown by the timing diagram of FIG. 9. The fast 
sweep signal defines the successive line or raster scanning 
periods, but only the reshaped video pulses are applied to the 
three units since the timing for tracking moving objects is pro 
vided in the three units by RC timing circuits in the multivibra 
tors. A first pulse A triggers the first pair of multivibrators 103 
and 104 to generate a look signal at the output of gate 105. A 
second pulse B occurs, but not during the LOOK signal from 
the gate 105. Therefore, the second pair of multivibrators 107 
and 108 is not triggered. When the first pair of monostable 
multivibrators has reset, it may be triggered again by a sub 
sequent reshaped video pulse, but only one which occurs in a 
period not being tracked by units 2 and 3. That blanking of 
unit 1 during tracking periods of units 2 and 3 is achieved by 
signals from units 2 and 3 similar to a signal at the output ter 
minal of the OR-gate 116 of unit 1 to unit 3. 
The output of the OR-gate 121 enables the unit 2 during a 

period from the trailing edge of the pulse A to the leading edge 
of the LOOK signal from gate 105 in order to search for a 
moving target except during the tracking period of the unit 1. 
That is accomplished by enabling a gate 123 via an OR-gate 
124 when the output of gate 121 is high except during periods 
being tracked by unit 3 and other periods defined by the out 
put signal of an OR-gate 125 which functions in the same 
manner as the OR-gate 112 in unit 1. The inhibit functions of 
input signals to gates 102 and 123 are represented by a small 
circle. 

If a pulse occurs while gate 124 is enabled, such as pulse B, 
a first pair of MMVs (126, 127) is triggered to produce a 
LOOK signal at the output of a gate 128 to enable a gate 129. 
The sequence of operation is then the same as for unit 1 in 
tracking a target. If a pulse occurs during the LOOK signal at 
the output of the gate 128, such as pulse C, a second pair of 
MMVs (130, 131) is triggered in unit 2 to generate a look 
signal at the output of a gate 137. A pulse D which occurs dur 
ing that LOOK signal period, is transmitted through an ena 
bled gate 133 to trigger a third pair of MMVs (134, 135). A 
LOOK signal from a gate 136 enables the gate 123 via the OR 
gate 124 to cause unit 2 to continue to track the moving ob 
ject. It should be noted that such a recycling signal is not 
required in unit 1 since its gate 102 is always enabled except 
during its own LOOK signal periods and those from units 2 
and 3. It should also be noted that the LOOK signals move 
with the object creating the reshaped video pulses provided 
the object does not move at a speed so great as to cause a sub 
sequent pulse to fall outside a LOOK signal. Consequently, to 
ignore objects which move faster than a maximum velocity 
with which a person can move, such as a large stone thrown 
into the field of view, the width of the LOOK signals can be 
adjusted to just include video pulses of a moving object mov 
ing at that maximum velocity. 
Once the third pair of MMVs has been triggered in any unit, 

an alarm signal is transmitted through an OR-gate 140 to set 
the flip-flop FF (FIG. 2). Meantime pulses are transmitted 
through the OR-gate 122 as second and third pairs of MMVs 
are triggered in any of the three units. Then pulses are com 
bined in the mixer 117 to enhance (brighten) the outlines of 
targets being tracked so that once an alarm signal is generated, 
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14 
and the composite video signal is routed to a display monitor, 
the attention of the operator will be focused on the brightened 
object. FIG. 9 shows the first two pulses transmitted as a video 
"outline' output occuring when the third pair of MMVs is 
triggered in the unit 2 and when the first pair of MMVs is trig 
gered by a pulse F passing through enabled gate 123 enabled 
by the LOOK signal from the gate 136. 
The unit 3 is similar to unit 2 in organization and operation. 

Therefore it is not shown except in block form. The significant 
difference is that it is enabled by the output of OR-gate 137 to 
search for a moving object at all times once unit 2 starts 
tracking a moving object except when the unit 2 is tracking (in 
which case unit 3 is not enabled during the LOOK signal 
periods of unit 2) and when the unit 1 is tracking (in which 
case unit 3 is inhibited by the LOOK signal pulses from the 
unit 1). 
From the foregoing it may be appreciated that a surveil 

lance system devised with a noise suppressor as just described 
has many advantages over simple threshold detection of mov 
ing objects. It provides an increase in target-to-noise incidence 
ratio by a factor of approximately 10' to reduce propor 
tionately the false alarm rate. That factor can be increased by 
providing additional pairs of MMWs in each unit to require 
four or five line correlation. Another advantage is the 
bounded velocity tracking feature noted hereinbefore. Still 
another advantage is a decrease in the resolution of a moving 
object such that small objects may be ignored without sacri 
fice in recognition and identification in the event of an alarm 
since the entire composite video signal is transmitted to the 
display monitor. That signal is enhanced in two out of every 
three lines or rasters scanned along the edge or edges (out 
line) of a moving object being scanned to attract the operators 
attention. 
The system may be employed successfully without these ad 

vantageous features by so controlling the environment that the 
threshold level of the detector 31 (FIG. 2) can be increased 
sufficiently to provide the desired signal-to-noise incidence 
ratio. The noise suppressor 32 may then consist of simply the 
pulse shaper 101 having its output continually fed to the mixer 
117 (FIG. 2) to brighten the moving object. To avoid too 
much brightness (which may decrease recognition and 
identification of the moving object), a counter may be pro 
vided to transmit to the mixer only every other reshaped pulse, 
or two out of every three as in the illustrated embodiment. 
Thus, although a preferred embodiment of the present inven 
tion has been disclosed, many modifications may be made 
without departing from the present invention pointed out in 
the appended claims. 
What is claimed is: 
1. A security system for detection of motion occurring 

within a predetermined area under surveillance comprising: 
a security control station remote from the location of said 

area, said station having a visual display monitor, 
a scanning-type sensor, at said location of said area under 

surveillance, for continuously producing composite video 
signal frames of said area; 

means, including a video storage tube, connected to said 
scanning-type sensor for comparing consecutive said 
frames and for producing signals indicating changes in 
video signal between consecutive frames; 

alarm means at said location for receiving said frame 
change signals and in response thereto transmitting to 
said control station an alarm signal, control means 
response to said alarm signal for applying one of said 
video signal frames to said monitor for display, and 

storage control means at said control station for repetitively 
storing and displaying on said monitor a single subsequent 
full frame of video signals following the transmission of 
said alarm signal to allow said moving target to move 
further into said area for viewing. 

2. A system as defined in claim including means respon 
sive to signals indicating a moving target condition for mixing 
with said video signals discrete video brightening signals to 
brighten outlines of moving targets displayed on said monitor. 
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3. A system as defined in claim 1 including means at said 
control station for sounding an audio alarm in response to said 
alarm signal. 

4. A system as defined in claim 1 including means at said 
control station for selectively overriding said storage control 
means to continuously display on said monitor successive 
frames of video signals. 

5. A system as defined in claim 1 including a magnetic tape 
unit for recording video signals applied to said monitor. 

6. A security system for detection of motion occurring in 
one of a plurality of distinct areas under surveillance, each 
area being at a location remote from a security control station, 
comprising: 

at least one surveillance unit for each of said areas at the lo 
cation thereof, a given unit including a scanning-type sen 
sor for continuously producing composite video signal 
frames of a given area, and video storage tube means 
responsive to said video signal frames for producing, at 
the location of said given unit, signals indicating a change 
between consecutive frames of said video signal frames in 
said given area; 

alarm means at said location for generating an alarn signal 
in response to changes of said video signal frames 
between consecutive video signal frames; 

means for transmitting said video signal frames and said 
alarm signal from said given unit to said control station; 

a first display monitor at said control station; 
first control means responsive to the first alarm signal trans 

mitted to said control station for applying the video signal 
frames from the unit originating said first alarm signal to 
said first display monitor for display, and for simultane 
ously locking out alarm signals from other units; and 

first storage control means at said control station for repeti 
tively storing and displaying on said first monitor a single 
subsequent full frame of video signals following response 
of said first control means to said first alarm signal to 
allow said moving target to move further into said area for 
viewing. 

7. A system as defined in claim 6 including means respon 
sive to signals indicating a moving target condition for mixing 
with said video signals discrete video brightening signals to 
brighten outlines of moving targets displayed on said monitor. 

8. A system as defined in claim 7 including means at said 
control station for selectively overriding said first storage con 
trol means to continuously display on said first monitor suc 
cessive frames of video signals. 

9. A system as defined in claim 8 including a first magnetic 
tape unit for recording video signals applied to said monitor. 
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10. A security system as defined in claim 9 including means 

at said control station for indicating the origin of a video signal 
applied to said first monitor by said control means, and means 
at said control station for indicating the origin of each alarm 
signal transmitted to said control station. 

11. A security system as defined in claim 10 including 
means as said control station for erasing the recorded frame 
from the surveillance unit having its video signal applied to 
said first display monitor and simultaneously resetting said 
first control means to make said first control means responsive 
to an alarm signal from another surveillance unit. 

12. A security system as defined in claim 11 including a 
second display monitor and a second control means, said 
second control means connected to be enabled by said first 
control means when a video signal is applied to said first moni 
tor, said second control means being connected to channel the 
video signal from a surveillance unit to said second display 
monitor in response to an alarm signal transmitted from such 
surveillance unit subsequent to said first alarm, and to prevent 
receipt of other alarm signals at said second control means. 

13. A system as defined in claim 12 including means at said 
control station for indicating the origin of a video signal ap 
plied to said first monitor by said control means. 

14. A system as defined in claim 13 including means at said 
control station for resetting the surveillance unit having its 
video signal applied to said second display monitor and simuli 
taneously resetting said second control means, whereby said 
second control means is rendered responsive to an alarm 
signal from another surveillance unit if enabled by said first 
control means applying video signals to said first monitor. 

15. A system as defined in claim 14 including first storage 
control means at said control station for storage and display 
on said first monitor the next full frame of video signals 
received by said first monitor following response of said first 
control means to said first alarm signal, and second storage 
control means at said control station for storage and display 
on said second monitor the next full frame of video signals 
received by said second monitor following response of said 
second control means to an alarm signal received by said 
second control means. 

16. A system as defined in claim 15 including means at said 
control station for selectively overriding said first and second 
storage control means to continuously display on one of said 
first and second monitors successive frames of video signals. 

17. A system as defined in claim 16 including first and 
second magnetic tape units for recording video signals applied 
to said first and second monitors, respectively. 


