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57) ABSTRACT

An infrared sensor includes an infrared generator for gen-
erating infrared radiation within a detecting area, a pyro-
electric sensor, a microprocessor, and an integrated detecting
processor. The pyroelectric sensor is electrically communi-
cated with the infrared generator, wherein the infrared
radiation as an input signal is converted into a DC signal as
an output signal having a real signal with low frequency and
a noise signal mixed therewith. The microprocessor includes
an A/D converter electrically connected with the pyroelec-
tric sensor, wherein the mictoprocessor is arranged to
receive the DC signal for data processing. The integrated
detecting processor, which is electrically connected with the
microprocessor, is adapted for stripping out the DC signal
from the pyroelectric sensor to control a DC level of the DC
signal, such that the real signal is allowed to be accurately
processed in the microprocessor without data overflowing,
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statistically collects a plurality of sample data

statistically taking a predetermined numbers of

from the DC signal via a time domain to
dynamically control the sample data by itself

A

determining a control range of the DC signal from

sample data at one time to form a single
sample for data analysis

determining an upper control limit and a
lower control limit of the control range

the sample data

A

discarding the sample data from the DC signal when the
sample data falls out of the control range

Y

taking the sample data into account for processing in the A/D
converter 31 when the sample data falls within the control range

h

normalizing the sample data which falls within the control
range for the A/D converter 31

controlling a range between the upper
and lower control limits to control a
sensitivity of sample data collection

FIG. 4
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INTEGRATED DETECTING PROCESSOR

BACKGROUND OF THE PRESENT
INVENTION

[0001]

[0002] The present invention relates to a infrared sensor,
and more particularly to an integrated detecting processor
employed in the infrared sensor for minimizing the fre-
quency of false alarm, and maximizing the sensitivity of the
infrared sensor.

[0003]

1. Field of Invention

2. Description of Related Arts

[0004] A conventional motion sensor usually comprises a
sensor casing, an infrared generator provided on the sensor
casing for emitting infrared radiation, preferably through a
specifically designed lens provided on the sensor casing, out
of the sensor casing to detect a movement of a physical
object within a detecting area, and a pyroelectric sensing
module provided in the sensor casing for detecting and
processing infrared energy reflected from the infrared radia-
tion generated by the infrared generator, and a micropro-
cessor (which may comprise an analog-to-digital converter)
for compiling an electrical signal outputted from the pyro-
elelctric sensing module so as to recognize a physical
movement in the detecting area.

[0005] More specifically, the pyroelectric sensing module
usually comprises a signal input communicated with the
infrared generator to receive an infrared signal created by
infrared radiation reflected from the detecting area, a signal
output adapted for producing a predetermined level of
output signal in responsive to the infrared signal, wherein
the output signal is fed into the microprocessor for further
analysis for recognizing the physical movement in the
detecting area.

[0006] A major problem for this conventional motion
sensor is that the output signal of the pyroelectric sensing
module is very low (typically in the order of milli-volts) so
that the output signal corresponding with actual physical
movement within the detecting area is easily superseded by
surrounding noise or other factors which may affect the
infrared energy received by the pyroelectric sensing module.
As a result, the overall performance of the motion sensor
will be inaccurate.

[0007] Inorder to cater for this problem, the motion sensor
may further comprise a signal filtering circuitry and a signal
amplifying circuitry electrically connected with the pyro-
electric sensing module, wherein the output signal of the
pyroelectric sensing module is fed into the signal filtering
circuitry and the signal amplifying circuitry which are
arranged to filter noise signal and amplify the remaining
signal respectively for further processing of the output signal
of the pyroelectric sensing module. In short therefore, some
signals are removed from the output signal when it has
passed through the signal filtering circuitry and the signal
amplifying circuitry.

[0008] A persistent problem with this signal filtering and
signal amplifying strategies is that it is possible that those
portions of signal which reflect the actual physical move-
ment, as opposed to surrounding noise, may be mistakenly
removed by the signal filtering circuitry so that actual
physical movement within the detecting area may not be
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successfully detected. On the other hand, those portions of
output signal which reflect surrounding noise or any other
environmental factors may be mistakenly interpreted as an
actual physical movement in the detecting area so that false
alarm may be produced as a result.

[0009] Another problem of this kind of conventional
motion sensor is that it is usually expensive because of the
various circuitries which are incorporated into the motion
sensor for catering the above-mentioned problems.

SUMMARY OF THE PRESENT INVENTION

[0010] A main object of the present invention is to provide
an infrared sensor sensing physical movement in a detecting
area, wherein the infrared sensor comprises an integrated
detecting processor which is adapted to supplement a regu-
lated DC signal to an output signal of the pyroelectric sensor
in the infrared sensor so as to improve the quality of those
portions of output signals corresponding with an actual
physical movement within the detecting area for maximizing
an overall performance of the infrared sensor and overcom-
ing the above-mentioned problems of conventional motion
Sensors.

[0011] Another object of the present invention is to pro-
vide an infrared sensor which comprises an integrated
detecting processor which is adapted to supplement a spe-
cifically controlled DC signal to an output signal of the
pyroelectric sensor in the infrared sensor so that a micro-
processor of the infrared sensor is supplied with an optimal
level of electrical signal for performing accurate and sensi-
tive measurement of the physical movement within the
detecting area.

[0012] Another object of the present invention is to pro-
vide an infrared sensor which comprises an integrated
detecting processor controlled by a specifically designed
algorithm, so that the integrated detecting processor is
capable of adapting to a wide range of situations (such as DC
signal deterioration by the pyroelectric sensor) to maintain
the optimal level of electric signal supplied to the micro-
processor.

[0013] Another object of the present invention is to pro-
vide an infrared sensor which can substantially overcome
the above-mentioned problems without utilizing compli-
cated mechanical or electrical components, so as to mini-
mize the manufacturing cost as well as the ultimate selling
price of the present invention.

[0014] Accordingly, the present invention provides an
infrared sensor, comprising:

[0015] an infrared generator for generating infrared radia-
tion within a detecting area;

[0016] a pyroelectric sensor electrically communicated
with said infrared generator, wherein said infrared radiation
as an input signal is converted into a DC signal as an output
signal through said pyroelectric sensor, wherein said DC
output signal has a real signal with low frequency and a
noise signal mixed therewith;

[0017] amicroprocessor which comprises a A/D converter
electrically connected with said pyroelectric sensor, wherein
said microprocessor is arranged to receive said DC signal for
data processing so as to determine whether a target locating
within said detecting area; and
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[0018] an integrated detecting processor, which is electri-
cally connected with said microprocessor, adapted for strip-
ping out said DC signal from said pyroelectric sensor to
control a DC level of said DC signal, such that said real
signal is allowed to be accurately processed in said micro-
processor without data overflowing.

[0019] These and other objectives, features, and advan-
tages of the present invention will become apparent from the
following detailed description, the accompanying drawings,
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1is a schematic diagram of an infrared sensor
according to a preferred embodiment of the present inven-
tion.

[0021] FIG. 2 is a circuit diagram of the infrared sensor
according to the above preferred embodiment of the present
invention.

[0022] FIG. 3 is a perspective view of the infrared sensor
according to the above preferred embodiment of the present
invention.

[0023] FIG. 4 is a method of sensing motion by the
infrared sensor according to the above preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0024] Referring to FIG. 1 to FIG. 3 of the drawings, an
infrared sensor, such as a motion sensor, according to a
preferred embodiment of the present invention is illustrated.
According to the preferred embodiment, the infrared sensor
comprises an infrared generator 10 for generating infrared
radiation within a detecting area, a pyroelectric sensor 20, a
microprocessor 30, and an integrated detecting processor 40.

[0025] The pyroelectric sensor 20 is electrically comnu-
nicated with the infrared generator 10, wherein the infrared
radiation as an input signal is converted into a DC signal as
an output signal through the pyroelectric sensor 20, wherein
the DC output signal has a real signal with low frequency
and a noise signal mixed therewith.

[0026] Thus, the pyroelectric sensor 20 has a signal input
21 adapted to receive infrared energy of the reflected infra-
red radiation, a signal conversion module 22 electrically
connected with the signal input 21 for converting the infra-
red energy to the DC output signal, and a signal output 23
electrically connecting with the signal conversion module 22
for outputting the DC output signal.

[0027] The microprocessor 30, such as a ZLOG chipset,
comprises a A/D converter 31 electrically connected with
the pyroelectric sensor 20, wherein the microprocessor 30 is
arranged to receive the DC signal for data processing so as
to determine whether a target is locating within the detecting
area.

[0028] Thus, the microprocessor 30 is electrically con-
nected with the pyroelectric sensor 20 to receive the pyro-
electric DC signal for interpreting the pyroelectric DC signal
$0 as to measure the corresponding physical motion in the
detecting area.
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[0029] The integrated detecting processor 40, which is
electrically connected with the microprocessor 30, is
adapted for stripping out the DC signal from the pyroelectric
sensor 20 to control a DC level of the DC signal, such that
the real signal corresponding with the physical movement in
the detecting area is allowed to be accurately processed in
the microprocessor 30 without data overflowing.

[0030] In other words, the integrated detecting processor
40 is electrically connected with the microprocessor 30,
wherein the integrated detecting processor 40 is pro-
grammed to feed an offset DC signal to the microprocessor,
wherein the offset DC signal is intelligently adjusted to
correspond with the DC output signal in such a manner to
optimize an overall signal input to the microprocessor 30, so
that the microprocessor 30 is supplied with an optimal DC
input signal for performing accurate manipulation as to the
physical motion in the detecting area.

[0031] According to the preferred embodiment of the
present invention, the integrated detecting processor 40
comprises a DC generator 41 having the same DC resolution
of the microprocessor 30.

[0032] The pyroelectric sensor 20 is adapted to generate
the DC output signal which corresponds to an infrared
energy differential between the outgoing infrared radiation
and the received infrared radiation.

[0033] On the other hand, the microprocessor 30 com-
prises a signal analysis unit 32 electrically connecting with
the A/D converter 31 for statistically analyzing the DC
signal, wherein the signal analysis unit statistically collects
a plurality of sample data from the DC signal via a time
domain to dynamically control the sample data by itself,
wherein a control range of the DC signal is determined from
the sample data in such a manner that when the sample data
falls out of the control range, the sample data is considered
as the noise signal to be discarded from the DC signal, so as
to accurately process the real data with low frequency in the
DC signal in the A/D converter.

[0034] The microprocessor 30 further comprises a differ-
ential input source 33 electrically coupling with the pyro-
electric sensor 20 to measure a difference between the two
signals from the DC generator 41 and the pyroelectric sensor
20.

[0035] Moreover, the microprocessor 30 further comprises
a temperature sensor 34 for determining a temperature of the
target with respect to an ambient temperature so as to control
a sensitivity of the microprocessor 30. The microprocessor
30 further comprises a signal amplifier 35 amplifying the
DC signal with the real signal before sending to the A/D
converter 31.

[0036] The microprocessor 30 is preferably embodied as a
Z1.OG chip set (1K of RAM and 8K of ROM) which
comprises the A/D converter 31, and the signal amplifier 35,
wherein the DC output signal is fed into the microprocessor
30 and is amplified and converted into digital signal which
is then further manipulated to reflect the physical motion of
the detecting area.

[0037] Moreover, the microprocessor further comprises an
internal 5.5 Mhz crystal oscillators, wherein the infrared
energy of the radiation is affected by the ambient tempera-
ture, signal analysis taken place at the microprocessor 30
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need to be adjusted to take into account any change in
ambient temperature as detected by the temperature sensor
34.

[0038] The microprocessor has a positive terminal and a
negative terminal for signal input, wherein the positive
terminal is electrically connected with the pyroelectric sen-
sor 20, while the negative terminal is electrically connected
with the integrated detecting processor 40, wherein the DC
output signal is negated by the offset DC signal generated
from the integrated detecting processor 40 for constituting
the differential input source 33 so as to optimize the DC
output signal feeding into the microprocessor 30 for opti-
mally accurately calculating the physical motion with the
detecting area.

[0039] According to the preferred embodiment of the
present invention, the signal analysis unit 32 comprises a
data processor 321 statistically determining the comtrol
range to form an upper control limit and a lower control limit
of the data, wherein a range between the upper and lower
control limits is determined in term of numbers of standard
deviation from the sample data within the time domain.

[0040] The data processor 321 is preferably a n-bit pro-
cessor statistically takes n sample data at one time to form
a single sample for data analysis, so as to increase a
resolution of the A/D converter 31 by over sampling (e.g. a
16-bit data processor 321).

[0041] Referring to FIG. 4 of the drawings, a method of
analyzing DC signals for an A/D converter 31 is illustrated,
wherein the method comprises the steps of:

[0042] (a) statistically collects a plurality of sample data
from the DC signal via a time domain to dynamically control
the sample data by itself}

[0043] (b) determining a control range of the DC signal
from the sample data;

[0044] (c) discarding the sample data from the DC signal
when the sample data falls out of the control range; and

[0045] (d) taking the sample data into account for pro-
cessing in the A/D converter 31 when the sample data falls
within the control range.

[0046] Step (a) further comprises a step of statistically
taking a predetermined numbers of sample data at one time
to form a single sample for data analysis, so as to increase
a resolution of the A/D converter 31 by over sampling.

[0047] Step (b) comprises a step of determining an upper
control limit and a lower control limit of the control range,
wherein a range between the upper and lower control limits
is determined in term of numbers of standard deviation from
the sample data within the time domain.

[0048] Thus, step (b) further comprises a step of control-
ling a range between the upper and lower control limits to
control a sensitivity of sample data collection.

[0049] In order to effectively analyzing the signal detected
by the infrared sensor, the method further comprises a step
of normalizing the sample data which falls within the control
range for the A/D converter 31. As such, the sample date can
be normalized to be further processed for interpreting the
detected motion within the detecting area. Note that a
preferred normalization factor is 255.
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[0050] From the forgoing descriptions, it can be shown
that the above-mentioned objects have been substantially
accomplished. The present invention provides the infrared
sensor and the method thereof for sensing physical move-
ment in a detecting area, wherein the infrared sensor com-
prises the integrated detecting processor 40 which is adapted
to supplement a regulated DC signal to an output signal of
the pyroelectric sensor 30 in the infrared sensor so as to
improve the quality of those portions of output signals
corresponding with an actual physical movement within the
detecting area for maximizing an overall performance of the
infrared sensor.

[0051] One skilled in the art will understand that the
embodiment of the present invention as shown in the draw-
ings and described above is exemplary only and not intended
to be limiting.

[0052] Tt will thus be seen that the objects of the present
invention have been fully and effectively accomplished. The
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and is subject to change without
departure from such principles. Therefore, this invention
includes all modifications encompassed within the spirit and
scope of the following claims.

What is claimed is:
1. An infrared sensor, comprising:

an infrared generator for generating infrared radiation
within a detecting area;

a pyroelectric sensor electrically communicated with said
infrared generator, wherein said infrared radiation as an
input signal is converted into a DC signal as an output
signal through said pyroelectric sensor, wherein said
DC output signal has a real signal with low frequency
and a noise signal mixed therewith;

a microprocessor which comprises a A/D converter elec-
trically connected with said pyroelectric sensor,
wherein said microprocessor is arranged to receive said
DC signal for data processing so as to determine
whether a target locating within said detecting area; and

an integrated detecting processor, which is electrically
connected with said microprocessor, adapted for strip-
ping out said DC signal from said pyroelectric sensor to
control a DC level of said DC signal, such that said real
signal is allowed to be accurately processed in said
microprocessor without data overflowing.

2. The infrared sensor, as recited in claim 1, wherein said
integrated detecting processor comprises a DC generator
having the same DC resolution of said microprocessor.

3. The infrared sensor, as recited in claim 1, wherein said
microprocessor further comprises a signal analysis unit
electrically connecting with said A/D converter for statisti-
cally analyzing said DC signal, wherein said signal analysis
unit statistically collects a plurality of sample data from said
DC signal via a time domain to dynamically control said
sample data by itself, wherein a control range of said DC
signal is determined from said sample data in such a manner
that when said sample data falls out of said control range,
said sample data is considered as said noise signal to be
discarded from said DC signal, so as to accurately process
said real data with low frequency in said DC signal in said
A/D converter.
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4. The infrared sensor, as recited in claim 2, wherein said
microprocessor further comprises a signal analysis unit
electrically connecting with said A/D converter for statisti-
cally analyzing said DC signal, wherein said signal analysis
unit statistically collects a plurality of sample data from said
DC signal via a time domain to dynamically control said
sample data by itself, wherein a control range of said DC
signal is determined from said sample data in such a manner
that when said sample data falls out of said control range,
said sample data is considered as said noise signal to be
discarded from said DC signal, so as to accurately process
said real data with low frequency in said DC signal in said
A/D converter.

5. The infrared sensor, as recited in claim 3, wherein said
microprocessor further comprises a differential input source
electrically coupling with said pyroelectric sensor to mea-
sure a difference between two signals from said DC gen-
erator and said pyroelectric sensor.

6. The infrared sensor, as recited in claim 4, wherein said
microprocessor further comprises a differential input source
electrically coupling with said pyroelectric sensor to mea-
sure a difference between two signals from said DC gen-
erator and said pyroelectric sensor.

7. The infrared sensor, as recited in claim 4, wherein said
microprocessor further comprises a temperature sensor for
determining a temperature of said target with respect to an
ambient temperature so as to control a sensitivity of said
microprocessot.

8. The infrared sensor, as recited in claim 6, wherein said
microprocessor further comprises a temperature sensor for
determining a temperature of said target with respect to an
ambient temperature so as to control a sensitivity of said
microprocessor.

9. The infrared sensor, as recited in claim 6, wherein said
microprocessor further comprises a signal amplifier ampli-
fving said DC signal with said real signal before sending to
said A/D converter.

10. The infrared sensor, as recited in claim 8, wherein said
microprocessor further comprises a signal amplifier ampli-
fving said DC signal with said real signal before sending to
said A/D converter.

11. A microprocessor for infrared sensor having a DC
signal, comprising:

a A/D converter; and

a signal analysis unit electrically connecting with said
A/D converter for statistically analyzing said DC sig-
nal, wherein said signal analysis unit statistically col-
lects a plurality of sample data from said DC signal via
a time domain to dynamically control said sample data
by itself, wherein a control range of said DC signal is
determined from said sample data in such a manner that
when said sample data falls out of said control range,
said sample data is considered as a noise signal to be
discarded from said DC signal, so as to accurately
process a real data with low frequency in said DC
signal in said A/D converter.

12. The microprocessor, as recited in claim 11, wherein
said signal analysis unit comprises a data processor statis-
tically determining said control range to form an upper
control limit and a lower control limit, wherein a range
between said upper and lower control limits is determined in
term of numbers of standard deviation from said sample data
within said time domain.

May 24, 2007

13. The microprocessor, as recited in claim 12, wherein
said data processor is a n-bit processor statistically takes n
sample data at one time to form a single sample for data
analysis, so as to increase a resolution of said A/D converter
by over sampling.

14. The microprocessor, as recited in claim 13, wherein
said data processor is a 16-bit processor statistically takes 16
sample data at one time.

15. The microprocessor, as recited in claim 11, further
comprising a temperature sensor incorporating with said
infrared sensor to control a sensitivity of said microproces-
Sor.

16. The microprocessor, as recited in claim 14, further
comprising a temperature sensor incorporating with said
infrared sensor to control a sensitivity of said microproces-
sor.

17. A method of analyzing DC signal for A/D converter,
comprising the steps of:

(a) statistically collects a plurality of sample data from
said DC signal via a time domain to dynamically
control said sample data by itself;

(b) determining a control range of said DC signal from
said sample data

(c) discarding said sample data from said DC signal when
said sample data falls out of said control range; and

(d) taking said sample data into account for processing in
said A/D converter when said sample data falls within
said control range.

18. The method as recited in claim 17, in step (a), further
comprising a step of statistically taking a predetermined
numbers of sample data at one time to form a single sample
for data analysis, so as to increase a resolution of said A/D
converter by over sampling.

19. The method as recited in claim 17, in step (b), further
comprising a step of determining an upper control limit and
a lower control limit of said control range, wherein a range
between said upper and lower control limits is determined in
term of numbers of standard deviation from said sample data
within said time domain.

20. The method as recited in claim 18, in step (b), further
comprising a step of determining an upper control limit and
a lower control limit of said control range, wherein a range
between said upper and lower control limits is determined in
term of numbers of standard deviation from said sample data
within said time domain.

21. The method as recited in claim 19, in step (b), further
comprising a step of controlling a range between said upper
and lower control limits to control a sensitivity of sample
data collection.

22. The method as recited in claim 20, in step (b), further
comprising a step of controlling a range between said upper
and lower control limits to control a sensitivity of sample
data collection.

23. The method, as recited in claim 17, further comprising
a step of normalizing said sample data which falls within
said control range for said A/D converter.

24. The method, as recited in claim 22, further comprising
a step of normalizing said sample data which falls within
said control range for said A/D converter.
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