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1
INFRARED LOCATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to passive infrared (IR)
detectors and more specifically to an IR location system
which uses a plurality of passive IR detectors arranged in
specifically designed arcuate arrays and coupled to a local
microprocessor to form an IR location system.

2. Description of the Prior Art

It has beer known to use detectors sensitive to IR to detect
motion. A good discussion of this prior art is provided by
Keller-Steinbach, U.S. Pat. No. 4,523,095, where it is
explained that a first well known class of prior art applica-
tions are IR motion detectors which contain a single IR
sensor and multiple lenses each focusing energy from a
different location onto the sensor. Thus when an IR emitting
body moves, passing from one location (i.e., lens) to another,
the intensity read by the sensor varies, thus signaling motion
somewhere, (i.e., at a unspecified location within the range
of the sensor). As is further discussed in Kelier-Steinbach, a
weakness in the above class of applications is the frequent
occurrence of false alarms, said weakness being eliminated
by the use of dual detectors to form a differential sensor
which can be balanced to cancel out false alarms due to
effects such as ambient temperature, sunlight, heating,
cooling, etc.

Other related prior art is provided by Maulier, U.S. Pat. No.
4,710,629, which shows another malfunction preventing
system; Horii, U.S. Pat. No. 4,912,748, which also uses
multiple sensors to prevent errors; Ishikawa et al, U.S. Pat.
No. 5,068,537 which uses multiple IR sensors disposed in a
straight line to correct errors in a passenger counting system;
Guscott, U.S. Pat. No. 5,283,551, which uses an array of IR
sensing devices to provide a two dimensional image of an
intruder; and Tom, U.S. Pat. No. 5,107,120, which uses
multiple adjoining sensors and an arcuate multiple lens to
enlarge the field of view of a single sensing device.

In considering the overall objective of an effective
intruder detection and alarm system, the actual physical
location of the intruder within the area secured by the system
is the ultimate objective which the system must achieve in
order to be truly effective. Although there is some benefit in
knowing that an intrusion has occurred or that an intruder
exhibits movement, the real question to be answered in order
to determine appropriate action and its urgency is the actual
location of the intruder. Thus a need exists for an improved
IR detection system which establishes the location of an
intruding element quickly and accurately.

OBJECTS OF THE INVENTION

Accordingly, it is an object of this invention to provide an
improved IR detector system and to provide an improved
method of making such system.

It is a further object of this invention to provide an
improved IR detector system which uses multiple lenses and
IR sensors.

It is a further object and feature of this invention to
provide an improved IR detector system which uses a
plurality of IR detector modules coupled to a central com-
puter to determine the location of an intrusion to the system,
each module comprising a plurality of optically isolated lens
and sensor pairs arranged in an arcuate array coupled to a
local microprocessor chip which is unique to that module.

SUMMARY OF THE INVENTION

According to the foregoing objectives, this invention
describes an improved IR detector system which uses a
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plurality of IR detector modules coupled to a central com-
puter to determine the location of an intrusion to the system
with each IR detector module comprising a plurality of
optically isolated lens and sensor pairs arranged in an
arcuate array coupled to a local microprocessor chip which
is unique to that module and with each lens and sensor pair
producing a response to a sensed intrusion along a particular
radial of the array’s arc to allow the local microprocessor to
produce a coded signal to the central computer which
corresponds to the direction of the sensed intrusion. Using a
triangulation algorithm, the central computer combines the
coded signals from whichever of the plurality of IR detec-
tion modules are active to compute the location of the
intrusion.

Also, there is provided, according to a preferred embodi-
ment of the present invention, an IR detector system, for
locating an intruder within a surveyed area, comprising, in
combination: first IR detector means for detecting the pres-
ence of such intruder along a first radial line at a first
specified angle; second IR detector means for detecting the
presence of such intruder along a second radial line at a
second specified angle; and central computer means coupled
to such first and such second IR detector means for com-
puting the location of such intruder within such surveyed
area. Further provided is such first IR detector means and
such second IR detector means further comprising IR detec-
tor module means having a plurality of lens and IR sensor
pairs disposed in an arcuate module, each of such lens and
IR sensor pairs having IR isolation from all others of such
plurality of lens and IR sensor pairs so that such each of such
lens and IR sensor pairs produces maximum IR detection
response along a unique radial path of the arc of such arcuate
module.

Even further, this invention provides such an IR detector
system for locating an intruder within a surveyed area, such
IR detector module means further comprising: local micro-
processor means for computing a code; and address means
coupled to such local microprocessor means for identifying
such IR detector module means; such code identifying such
unique radial path as detected. Additionally, such system is
provided wherein such local microprocessor means further
comprises communications port means for transmitting such
code to such central computer means. And it is provided
wherein such communications port means further comprises
dual serial port means for connecting a plurality of such IR
detector module means to such central computer means in a
“daisy chain” fashion.

Additionally, according to such preferred embodiment,
this invention provides such an IR detector system for
locating an intruder within a surveyed area, such central
computer means farther comprising triangulation algorithm
means for calculating such location of such intruder from
such first and such second specified angles; and, further,
wherein such central computer means further comprises
graphic display means for displaying a graphical represen-
tation of such surveyed area; and, further, wherein such
central computer means further comprises personal com-
puter means, such personal computer means further com-
prising keyboard means for local control of such detector
system.

Yet additionally, according to a preferred embodiment
thereof, the present invention provides an IR detector system
for locating an intruder within a surveyed area, comprising
a first IR detector module which has a plurality of lens and
IR sensor pairs disposed in a first arcuate module, each of
such lems and IR sensor pairs having IR isolation from ail
others of such plurality of lens and IR sensor pairs, so that



5,641,963

3

such each of such lens and IR sensor pairs produces maxi-
mum IR detection response along a unique first radial path
of the arc of such first arcuate module so that such first radial
path can be used to establish the location of such intruder.
And it further provides such an IR detector system further
comprising a second IR detector module which has a plu-
rality of lens and IR sensor pairs disposed in a second
arcuate module, each of such lens and IR sensor pairs having
IR isolation from all others of such plurality of lens and IR
sensor pairs so that such each of such lens and IR sensor
pairs produces maximum IR detection response along a
unique second radial path of the arc of such second arcuate
module so that the intersection of such first radial path and
such second radial path can be used to establish the location
of such intruder.

Moreover, according to a preferred embodiment of the
present invention, there is provided a method for making an
IR detector system for locating an intruder within a surveyed
area comprising the steps of: providing first detector means
for detecting the presence of such intruder along a first radial
line at a first specified angle; providing second detector
means for detecting the presence of such intruder along a
second radial line at a second specified angle; and providing
central computer means coupled to such first and such
second detector means for computing the location of such
intruder within such surveyed area.

Further provided according to such embodiment is such a
method wherein such first detector means and such second
detector means further comprises IR detector module means
having a plurality of lens and IR sensor pairs disposed in an
arcuate module, each of such lens and IR sensor pairs having
IR isolation from all others of such plurality of lens and IR
sensor pairs so that such each of such lens and IR sensor
pairs produces maximum IR detection response along a
unique radial path of the arc of such arcuate module. And it
further provides such a method wherein such IR detector
module means further comprises: local microprocessor
means for computing a code; and address means coupled to
such local microprocessor means for identifying such IR
detector module means; such code identifying such unique
radial path as detected; and, further, wherein such local
microprocessor means further comprises communications
port means for transmitting such code to such central
computer means; and, further, wherein such communica-
tions port means further comprises dual serial port means for
connecting a plurality of such IR detection module means to
such central computer means in a “daisy chain” fashion.

Even additionally, according to such preferred embodi-
ment of this invention, there is provided such a method
wherein such central computer means further comprises
triangulation algorithm means for calculating such location
of such intruder from such first and such second specified
angles; and, further, wherein such central computer means
further comprises graphic display means for displaying a
graphical representation of such surveyed area; and, further,
wherein such central computer means further comprises
personal computer means, such personal computer means
further comprising keyboard means for local control of such
system.

Yet further, according to a preferred embodiment thereof,
the present invention provides a method for making an IR
detector system for locating an intruder within a surveyed
area comprising the step of providing a first IR detector
module which has a plurality of lens and IR sensor pairs
disposed in a first arcuate module, each of such lens and IR
sensor pairs having IR isolation from all others of such
plurality of lens and IR sensor pairs so that such each of such
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lens and IR sensor pairs produces maximum IR detection
response along a unique first radial path of the arc of such
first arcuate module so that such first radial path can be used
to establish the location of such intruder. And, additionally,
such a method is provided further comprising the step of
providing a second IR detector module which has a plurality
of lens and IR sensor pairs disposed in a second arcuate
module, each of such lens and IR sensor pairs having IR
isolation from all others of such plurality of lens and IR
sensor pairs so that such each of such lens and IR sensor
pairs produces maximum IR detection response along a
unique second radial path of the arc of such second arcuate
module so that the intersection of such first radial path and
such second radial path can be used to establish the location
of such intruder.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial diagram of a detector system accord-
ing to the present invention for the simple case of two
detector modules in a single room.

FIG. 2 is a pictorial view showing the external appearance
of the IR detector module according to the present invention.

FIG. 3 is a cross sectional view of the detector module
according to the present invention as viewed from above.

FIG. 4 is a pictorial diagram of a detector system accord-
ing to the present invention for the general case of several
detector modules in several rooms.

FIG. 5 is an electrical block diagram of the detector
module according to the present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT AND THE BEST MODE OF
PRACTICE

FIG. 1 shows a pictorial diagram of a preferred embodi-
ment of a detector system 10 according to the present
invention for the simple case of two detector means, using
two detector modules 100 and 200 in a single room 12. In
FIG. 1, a single room 12 having an entry doorway 14 is
shown. Inside room 12, a human intruder 16 is in a location
which is in the field of view of a detector module means,
embodied by detector module 100, along radial path 18 and
the field of view of detector module 200 (a second detector
module means) along radial path 20. As will be explained
more fully below, a local microprocessor means contained in
detector module 100 produces a unique serial code indica-
tive of detection along the particular radial path 18 of its
particular module and transmits this unique serial code via
transmission path 201 and transmission path 202 to a central
computer means, embodied by computer means 204, shown
in FIG. 1. In similar fashion, detector module 200 produces
a unique serial code indicative of detection along the par-
ticular radial path 20 of its particular module and transmits
this unique serial code via transmission path 201 and trans-
mission path 202 to a central computer 204 (shown in FIG.
1) in exactly the same manner as was performed by detector
module 100. The location of the intruder is determined by
the central computer 204 by applying the information for
radial path 18 and radial path 20 established by the serial
codes received from the detector modules 100 and 200 as
inputs to triangulation algorithms which apply well known
trigonometric formulas to compute (from the information
obtained from the two above-described detector means) the
location of intersection of the identified radial paths 18 and
20 and, thereby, the location of the intruder 16 within the
surveyed area, in this case the room 12. Central computer
204 has a keyboard means, embodied by control keyboard









