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PROCESS AND SYSTEM OF ENERGY
SIGNAL DETECTION

CROSS REFERENCE OF RELATED
APPLICATION

[0001] This is a Continuation-In-Part application of a non-
provisional application having an application Ser. No.
11/449,577 and a filing date of Jun. 7, 2006.

BACKGROUND OF THE PRESENT INVENTION

[0002] 1. Field of Invention

[0003] The present invention relates to energy signal detec-
tion, and more particularly to a process and system of energy
signal detection that minimizes false alarms and maximizes
the sensitivity, performance and reliability of the energy sig-
nal detection.

[0004] 2. Description of Related Arts

[0005] The great number of false alarms causes the security
industry to loose credibility with government and private
enforcement agencies. A trend of no response policies and
heavy fines for false alarms is in place already for many
jurisdictions. Some false alarms are user related, but the
majority of false alarms originate from Passive Infra Red
(PIR) detectors, most of which in use today are low end, low
cost units.

[0006] A motion detector is one kind of energy signal
detection devices which utilizes Passive Infra-Red (PIR)
technology to detect movement of body heat for activating the
alarm in the event of an intrusion. The conventional motion
sensor, such as PIR detector, usually comprises a sensor cas-
ing, a sensing element, a lens directing infrared energy onto
the sensing element so as to detect a movement of a physical
object within a detecting area, and a decision making circuit
(which may comprise of an analog-to-digital converter) for
compiling an electrical signal which is outputted from the
sensing element so as to recognize the physical movement in
the detecting area.

[0007] A typical conventional energy signal detector uses a
pyroelectric sensing module as the sensing element that has a
very low analog signal level output. A low but still usable AC
signal is in the order of 1 to 2 mVp-p with a much larger ~10
mVp-p of high frequency noise component, all of which rides
on a DC component of 400 mV to 2000 mV, that will change
with temperature, aging and also part to part. The usable
frequency component of this signal is from 0.1 Hz to 10 Hz.
The lens directs infrared energy onto this sensing element.
The sensing element’s output is traditionally fed into a tight
band pass filter stage to reduce high frequency noise and strip
the DC element that the signal rides on. It is then fed into a
high gain stage (typically ~72 db) so that the signal can be
used by either discreet components or by a microcontroller to
make decisions and act upon them.

[0008] A drawback of the traditional energy signal detector
is the filter and gain stages. By filtering the signal, it also
removes information that is sometimes critical to being able
to make a reliable decision. Any signal discontinuity between
the sensing element and the filter stage due to external elec-
trical factors or forces will look no different then a low level
infrared energy signature at the output of the gain stage. This
impacts the energy signal detector’s maximum range and pet
immunity reliability. The typical information processing
methods available after these stages are to do root mean
squared energy under the curve analysis or similar, to deter-
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mine if the energy exceeds a threshold limit. Older detecting
processors do not have the processing power for more elegant
techniques to be used. There is also a frequency component as
well. It will vary from 0.1 Hz to 10 Hz and change with
movement. There is often not even a single full cycle of any
given frequency to use.

[0009] With such limitations due to the signal pre-condi-
tioning, almost all conventional energy signal detectors
include a “pulse count” feature that basically admits that the
energy signal detector can false under normal operating con-
ditions. Higher end, more expensive, energy signal detectors
can include a secondary sensing method (such as a micro
wave sensor) where it needs one technology to confirm the
other in the decision making process.

[0010] More specifically, the pyroelectric sensing module
usually comprises a signal input to receive an infrared signal
created by infrared energy of a moving target, for example, in
the detecting area, a signal output adapted for producing a
predetermined level of output signal in response to the infra-
red signal, wherein the output signal is fed into the decision
making circuit for further analysis for recognizing the physi-
cal movement of the moving target in the detecting area.
[0011] A major problem for the conventional energy signal
detector, especially a motion detector, is that the output signal
of the pyroelectric sensing module (+DC offset) 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 per-
formance of the conventional motion sensor will be limited.
[0012] In order to overcome this problem, the motion
detector may further comprise a signal filtering circuitry and
a signal amplifying circuitry electrically connected with the
pyroelectric sensing module, wherein the output signals of
the pyroelectric sensing module are fed into the signal filter-
ing circuitry and the signal amplifying circuitry which are
arranged to filter noise signals and amplify the remaining
signals respectively for further processing of the output sig-
nals of the pyroelectric sensing module. Therefore, some
signals are removed from the output signals when they have
passed through the signal filtering circuitry and the signal
amplifying circuitry.

[0013] A persistent problem with such signal filtering and
signal amplifying strategies is that some signals which reflect
the actual physical movement, as opposed to surrounding
noise, may be mistakenly removed by the signal filtering
circuitry so that the real or actual physical movements within
the detecting area may not be successfully detected. On the
other hand, those output signals 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 alarms may be generated as a result.
[0014] One way to overcome these design limitations is to
feed the signals directly into a DSP processor. A DSP proces-
sor is capable of working very well with low signal levels and
high frequency components. Aside from significant cost
increases with this approach, it still has its technical draw-
backs as well. For example, the DSP consumes higher power
than what is typically allotted for a PIR design.

[0015] A DSP processor is designed to work on signals in
the frequency domain. It is uniquely tailored to be able to
accomplish Fourier math analysis of signals at high frequen-
cies. The problem here is this signal exists predominantly in
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the time domain. There is no consistent signal frequency to
analyze. Also the slower in frequency the signal is, the more
storage and horsepower will be required by the processor to
be able to detect it. One would want to digitally filter the high
frequency noise component so as to detect discontinuities.
This means that it needs to sample for durations of time in the
order of seconds to be able to detect the low frequency signal
required. This then becomes as issue for storage of the
samples to be worked on. Increasing the storage, results in
increasing the cost yet again.

[0016] Traditional motion sensing system generally com-
prises indicating lights (LED) directly responding to motions
within designated sensing zones. These indicating lights are
useful for testing and calibrations during system installations.
Once the systems are set up, constant flashing of the indicat-
ing lights responding to any motion could disturb the occu-
pants in conducting their ordinary activities. More impor-
tantly, thieves could detect the sensing zones and capabilities
of the security alarm systems by observing and testing the
responses of the indicating lights. Therefore, it is recom-
mended by industry authority that the indicating lights should
be disabled after the installations have been completed. It is
cumbersome for the technicians to manually disable each of
the indicating lights individually, and it would increase the
cost of the installation.

[0017] Conventionally, in order to prevent false alarm cre-
ated by the white light, costly lens made of specific material
that can block white light is equipped with the energy signal
detection system to filter the white light. Alternatively, the
lens or the sensor is installed with a white light filter to filter
the white light. Some conventional device contains a white
light detector, such as a CDS photocell detector, to blind the
sensor to not to create alarm. In other words, these conven-
tional ways are intentionally provided to blind the sensor.
They are not only costly but also fail to always provide yes/no
signal.

SUMMARY OF THE PRESENT INVENTION

[0018] A main object of the present invention is to provide
a process and system of energy signal detection that not only
improves the sensitivity, performance and reliability thereof,
but also reduces false alarms by distinguishing between noise
and real signals.

[0019] Another object of the present invention is to provide
a process and system of energy signal detection, wherein all
energy signals detected are being inputted for distinguishing
between environmental noise and real signals through statis-
tical computation. In other words, no energy signal will be
filtered before computation like the conventional energy sig-
nal detector that may result in removing real signals at the
same time while filtering noise signals.

[0020] Another object of the present invention is to provide
a process and system of energy signal detection, wherein the
environmental noise and real signals included in the detected
energy signals being inputted are distinguished by means of
the control ranges between Upper Control Limits (UCL) and
Lower Control Limits (ILCL) which are calculated and used
based on standard deviation points and the A2 factor.

[0021] Another object of the present invention is to provide
a process and system of energy signal detection, which
improves energy input resolution by providing a differential
voltage reference internally for the inputted energy signals.
[0022] Another object of the present invention is to provide
a process and system of energy signal detection, which fur-
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ther increases resolution by not taking any signal conversion
as an accurate measurement of the signals but to sample all
inputted energy signals with time for data processing.
[0023] Another object of the present invention is to provide
aprocess and system of energy signal detection that provides
a non polarity output by dual switching the “ZONE” and
“COM?” connections of the control panel to ground.

[0024] Another object of the present invention is to provide
a process and system of energy signal detection which can
avoid false alarms created by white light without the use of
complicated and expensive lens that is made to block the
white light or the installation of a white light filter on the lens
or the sensor or a white light detector, such as CDS photocell
detector.

[0025] Another object of the present invention is to provide
a process and system of energy signal detection which pro-
vides at least one LED indicating light, the emissions of
which can be automatically disabled, and which can sense
white lights.

[0026] Another object of the present invention is to provide
a process and system of energy signal detection which can
receive remote control signal to manage the performance of
the energy signal detection.

[0027] Another object of the present invention is to provide
a process and system of energy signal detection which can
substantially achieve the above objects while minimizing the
mechanical and electrical components so as to minimize the
manufacturing cost as well as the ultimate selling price of the
system.

[0028] Accordingly, in order to accomplish the above
objects, the present invention provides a process of energy
signal detection, comprising the steps of:

[0029] (a) receiving a plurality of data samples and gener-
ating a predetermined number of constructed sample win-
dows of constructed samples in time;

[0030] (b) determining a control range for each of the con-
structed sample windows;

[0031] (c) determining whether there is an alarm pre-con-
dition by comparing relationships between successive con-
structed sample windows;

[0032] (d) generating an output signal when the alarm pre-
condition is qualified;

[0033] (e) receiving at least one signal from the LED indi-
cating lights; and

[0034] (f) controlling the LED indicating light emission.
[0035] The energy signal detection described above is pro-
cessed in a system comprising:

[0036] an energy sensor defining a detecting area and
detecting energy directed there within to produce inputted
energy signals;

[0037] amicrocontroller, which is electrically connected to
the energy sensor, comprising a means for converting the
inputted energy signals into data samples, such as an analog-
to-digital converter (A/D converter or ADC), wherein a plu-
rality of data samples are constructed to form a predetermined
number of constructed sample windows of constructed
samples in time, wherein a control range is determined for
each of the constructed sample windows, and thus by com-
paring the relationships between the successive constructed
sample windows, the microcontroller is capable of determin-
ing whether there is an alarm condition or pre-condition;
[0038] an alarm output circuit electrically connected from
the microcontroller for changing output state from restore to
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alarm for a predetermined period of time when the microcon-
troller determines the alarm condition; and

[0039] one or more LED indicating lights electrically con-
nected to the microcontroller, wherein the microcontroller
can generate triggering signals to disable the LED indicating
light emissions for veiling the working status of the system,
and receive signals from the LED indicating lights for remote
control.

[0040] Theseand other objectives, features, and advantages
of the present invention will become apparent from the fol-
lowing detailed description, the accompanying drawings, and
the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG. 1 is a block diagram of a system of energy
signal detection according to a preferred embodiment of the
present invention.

[0042] FIG. 2 is a circuit diagram of the energy signal
detection system according to the above preferred embodi-
ment of the present invention.

[0043] FIG. 3 is a perspective view illustrating the physical
components of the energy signal detection system, embodied
as a motion sensor, according to the above preferred embodi-
ment of the present invention.

[0044] FIG. 4 is a flow diagram for the method of energy
signal detection according to the above preferred embodi-
ment of the present invention.

[0045] FIG. 5A is a chart illustrating A/D samples from
pyroelectric sensing element when there is no signal accord-
ing to the above preferred embodiment of the present inven-
tion.

[0046] FIG. 5B is a chart illustrating A/D samples from
pyroelectric sensing element when there is small signal
according to the above preferred embodiment of the present
invention.

[0047] FIG. 6 is a chart illustrating the Upper and Lower
Control Limits of the present invention according to the above
preferred embodiment of the present invention.

[0048] FIG. 7 is a chart illustrating the 1000-2000 sample
window and the 4000-5000 sample window according to the
above preferred embodiment of the present invention.
[0049] FIG. 8 is a chart illustrating discontinuity in the
1000-2000 sample window according to the above preferred
embodiment of the present invention.

[0050] FIG. 9 is an enlarged schematic circuit diagram
illustrating the white light detector of the energy signal detec-
tion system according to the above preferred embodiment of
the present invention.

[0051] FIG. 10 is an enlarged schematic circuit diagram
illustrating the non polarity sensitive alarm output circuit of
the energy signal detection system according to the above
preferred embodiment of the present invention.

[0052] FIG. 11 is a block diagram illustrating the analog-
to-digital converter of the energy signal detection system
according to the above preferred embodiment of the present
invention.

[0053] FIGS. 12A-Care diagrams illustrating various types
of crossing between constructed sample windows in the win-
dow group according to the preferred embodiment of the
present invention.

[0054] FIG. 13A is a diagram illustrating a no-crossing
change of the constructed sample windows in a window
group according to the preferred embodiment of the present
invention.
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[0055] FIG. 13B is a diagram illustrating a crossing down
change of the constructed sample windows in a window
group according to the preferred embodiment of the present
invention

[0056] FIG. 13C is a diagram illustrating a crossing up
change of the constructed sample windows in a window
group according to the preferred embodiment of the present
invention.

[0057] FIG. 14A is a circuit diagram illustrating a tradi-
tional jumper circuit.

[0058] FIG. 14B is a circuit diagram illustrating a jumper
tree circuit according to the above preferred embodiment of
the present invention.

[0059] FIG. 14C is a circuit diagram illustrating an alterna-
tive mode of the jumper tree circuit according to the above
embodiment of the present invention.

[0060] FIG. 15 is a circuit diagram illustrating an input
reading component.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0061] Referring to FIG. 1 to FIG. 4 of the drawings, the
present invention provides a process and system of energy
signal detection according to a preferred embodiment as illus-
trated. The process and system of energy signal detection
according to the present invention is adapted to detect motion,
such as a PIR motion detector, or various other kinds of
energy derived from sensors for items such as smoke, tem-
perature, gas, and light.

[0062] According to the present invention, the system of
energy signal detection comprises an energy sensor 20, a
microcontroller 30 and an alarm output circuit 40, wherein
the energy sensor 20 is adapted for defining a detecting area
and detecting energy directed there within to produce input-
ted energy signals.

[0063] These inputted energy signals generally contain real
signals with low frequency and noise signals mixed there-
with. Conventionally, only the real signals are desired. In
order to increase the sensitivity and reduce the false alarms,
filters with different pass bands are used to pick signals within
the most efficient band of frequencies. At the same time, the
strength of'the filtered signals is largely reduced so amplifiers
are needed to strengthen the level of the signals for further
processing. These steps tremendously diminish and distort
the usable information carried by the original signals. As a
result, false decision is easily to be made by the following
signal processing elements.

[0064] According to the present invention, the inputted
energy signals are directly fed to the microcontroller 30 with-
out being processed. Referring to FIG. 2, in hardware real-
ization, the energy sensor 20 is electrically connected with the
pins of the microcontroller 30 directly, without connecting
with other electrical elements, such as filter and amplifier. So
that the inputted energy signals fed into the microcontroller
30 contain the entire information generated by the energy
sensor 20.

[0065] The microcontroller 30, which is electrically con-
nected to the energy sensor 20, comprising an analog-to-
digital converter (A/D converter or ADC) 31 to convert the
inputted energy signals into data samples, wherein a plurality
of'data samples are averaged to form a predetermined number
of constructed sample windows of constructed samples in
time, wherein a control range is determined for each of the
constructed sample windows, and thus by comparing rela-
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tionships between the successive constructed sample win-
dows, the microcontroller 30 is capable of determining
whether there is an alarm condition. The microcontroller 30
performs all the data process wherewithin through software.
[0066] The alarm output circuit 40 is electrically connected
from the microcontroller 30 for changing output stage from
restore to alarm for a predetermined period of time when the
microcontroller 30 determines the alarm condition.

[0067] According to the preferred embodiment of the
present invention, the energy signal detection system is
embodied as an infrared sensor where the energy sensor is
embodied as a pyroelectric sensor 20 which is a pyroelectric
sensing element adapted for sensing energy radiation, i.e. the
infrared energy 10 according to the preferred embodiment,
within a detecting area. The pyroelectric sensor 20 is passive
and has two or more detecting elements for detecting energy,
wherein a signal will be emitted when a difference exists in
the energy being detected between the individual elements.
[0068] Theinfrared energy 10 is directed onto the pyroelec-
tric sensor 20, wherein the infrared radiation 10 as an input
signal 21 is converted into an output signal 23 through a signal
conversion module 22 of the pyroelectric sensor 20, wherein
the output signals 23 generally contain real signals with low
frequency and noise signals mixed therewith.

[0069] The microcontroller 30 is embodied as an integrated
circuit, such as a ZiLOG Z8 XP 8 Pin SOIC, wherein ZiLOG
is the manufacturer symbol, Z8 is the product line symbol and
XP is the family symbol of the microcontroller. The micro-
controller 30 has the A/D converter 31 converting the output
signals 23 from the pyroelectric sensor 20 to data samples for
data processing. In a preferred embodiment, the A/D con-
verter 31 is an 8 channel sigma/Delta A/D converter.

[0070] As shown in FIG. 2, in a preferred embodiment of
the present invention, the circuit diagram of the energy signal
detection system comprises a pyroelectric sensor 20, an alarm
output circuit 40, a LED light/detector 60, and a microcon-
troller 30.

[0071] According to the preferred embodiment of the
present invention, a 10 bit sigma delta A/D converter is used.
In order to enhance the input resolution of the A/D converter
31, the present invention provides a differential voltage ref-
erence internally for the inputted energy signals, referring to
FIGS. 2 and 11, wherein the PIN3 of the microcontroller 30 is
fed with a voltage reference, V., generated from an internal
voltage reference generator 321 while the PIN5 of the micro-
controller 30 is fed with the output signals 23 from the pyro-
electric sensor 20, wherein the lower the voltage reference
V.. provides more resolution.

[0072] According to the preferred embodiment of the
present invention, referring to FIG. 2, the PIN5 of the micro-
controller 30 is wired with the PIN 2 of the pyroelectric sensor
20 directly, wherein the PIN5 of the microcontroller 30 is the
input of the A/D converter 31, wherein the PIN3 of the pyro-
electric sensor 20 is the output of the energy sensor 20.
[0073] According to the preferred embodiment of the
present invention, referring to FIGS. 2 and 11, the microcon-
troller 30 internally provides a 1V voltage reference (V) at
the ANA3 node while OV-2V output signals 23 are fed to the
ANA2 node via PIN 5 from the pyroelectric sensor 20,
wherein any output signal inputted from the pyroelectric sen-
sor 20 is a positive signed signal when its voltage is between
1V to 2V, or is a negative signed signal when its voltage is
between 0V to 1V. Accordingly, such differential input of the
output signal 23 from the pyroelectric sensor 20 gives a value
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equal to the difference between the inputs so as to substan-
tially enhance the input resolution of the A/D converter 31
from 10 bits to 11 bits.

[0074] The A/D converter 31 such as the 10 bit sigma delta
converter as mentioned above may provide a high degree of
accuracy for a tradeoff in conversion speed. Internally the
data is guaranteed to 10 bits of accuracy resolution; however
several additional bits of resolution become usable by taking
multiple samples and constructing them in a pre-designed
manner. This provides a very accurate input signal that does
not require any significant hardware pre-conditioning.
[0075] The A/D converter’s resolution can be 16384 steps
over a 2 volt range. As the data samples are inputted and
buffered, the maximum and minimum sample values are
tracked. This is done to reduce the requirement for floating
point math operations. By keeping the minimum and maxi-
mum readings, the data samples can be normalized back into
8 bit integer data without loosing resolution information,
allowing the rest of the heavy data buffering to be done using
less memory. If all data are left as floating point then the
techniques would not be possible on this low end of the
microcontroller 30.

[0076] The microcontroller 30 further comprises a tem-
perature sensor 34 for determining a temperature of the target
with respect to an ambient temperature so as to control a
sensitivity of the microcontroller 30. The microcontroller 30
further comprises an internal 5.5 Mhz oscillators 35, wherein
the infrared energy 10 is aftfected by the ambient temperature,
signal analysis taken place at the microcontroller 30 need to
be adjusted to take into account any change in ambient tem-
perature as detected by the temperature sensor 34.

[0077] According to the present invention, no detected sig-
nal will be filtered or removed before it is measured and
computed like the conventional energy detection device,
wherein when a real signal is erroneously filtered or removed
as noise signal, the sensitivity of the energy detection device
is adversely affected. Therefore, in order to maximize the
sensitivity of the energy detection system and process of the
present invention, all output signals 23 are fed to the A/D
converter 31 of the microcontroller 30 from the pyroelectric
sensor 20 and converted into data samples for data processing
to distinguish the real signals and the noise signals.

[0078] According to the present invention, the process of
energy signal detection comprises the following steps.
[0079] (a) Collect and receive a plurality of data samples
converted from the A/D converter 31 of the microcontroller
30 and generate a predetermined number of constructed
sample windows of constructed samples in time.

[0080] (b) Determine a control range for each of the con-
structed sample windows.

[0081] (c) Determine whether there is an alarm condition
by comparing relationships between successive constructed
sample windows.

[0082] (d) Generate an output signal when the alarm con-
dition is qualified.

[0083] The step (a) further comprises the steps of:
[0084] (al)acquiring data samples from the A/D converter;
[0085] (a2) constructing a predetermined number of raw

data samples to create a single constructed sample; and
[0086] (a3) buffering a predetermined number of con-
structed samples to form one or more constructed sample
windows in time.

[0087] Inthestep (a2),the raw data samples are statistically
processed with time. The constructed sample is constructed
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from the group of raw data samples for the purpose of remov-
ing noise and increasing resolution.

[0088] According to the preferred embodiment, a plurality
of raw data samples is averaged to form a single constructed
sample. In other words, none of the conversion signals will be
individually taken as accurate measurement. According to the
preferred embodiment of the present invention, for example,
18 raw data samples are averaged to form a single constructed
sample. It should be noticed that when 4 data samples are
averaged to generate the constructed sample, it gives another
1 bit input resolution, and that when 16 data samples are
averaged to generate the constructed sample, it gives another
2 bits input resolution. Therefore, the averaging of the data
samples into constructed samples further enhances the input
resolution for 2 more bits and thus rendering the input reso-
Iution of the energy detection system and process of the
present invention from 11 bits to 13 bits.

[0089] In the step (a3), according to the preferred embodi-
ment of the present invention, since all data samples con-
verted from the output signals from the pyroelectric sensor 20
are treated and averaged into constructed samples for data
processing, noise is treated as part of the signals too. Thus,
these signals which contain a noise component as well as
signal data should be treated and analyzed in a control range
manner. The calculation of the control range of a constructed
sample window in time comprises a predetermined number of
successive constructed samples, for example 26.

[0090] Referring to FIGS. 5A and 5B, if the data samples,
including real signals and noise, are analyzed, it is found that
it is normally distributed. With normally distributed data, a
textbook shortcut can be used to calculate the standard devia-
tion. It is appreciated that 68.26% of the data will fall within
1 standard deviation of the mean, 95.46% of the data will be
within 2 standard deviations, and 99.73% will fall within 3
standard deviations. In other words, by means of three stan-
dard deviations, 99.73% of all the constructed samples are
expected to fall within the control range of the respective
constructed sample window.

[0091] One such rigid characteristic is that 99.73% of the
data that make up a normal distribution falls within standard
deviations of the average. In practice, it is assumed that all
data points plotted should fall within the three standard devia-
tion limits, i.e. Upper Control Limit (UCL) and Lower Con-
trol Limit (LCL). This appears reasonable given the very low
incidence of data points falling outside the UCL and LCL in
a normal distribution (3 in 1000).

[0092] Inthe step (a3), the prerequisite factors for calculat-
ing the control range are determined from each constructed
sample window. These factors are, the constructed sample
window range, i.e. constructed sample maximum (MAX)—
constructed sample minimum (MIN), and the constructed
sample window average (AVE), i.e. sum of constructed
samples divided by number of constructed samples.

[0093] In the step (b), in order to determine the control
range of each of the constructed sample windows, the UCL
and LCL of each of the constructed sample windows can be
computed by taking the constructed sample window average
(AVE) and adding/subtracting the constructed sample range
multiplied by an A2 factor, wherein the A2 factor is a coeffi-
cient that is based on the size of the constructed sample
window, i.e. the number of constructed sample being put
together in that constructed sample window. It only works for
normally distributed data. In other words, the A2 factor is an
efficient and quick method for calculating the standard deri-
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vations, for example 3 standard derivations. It can only be
used with the distribution of the data is normal distributed (i.e.
Gaussian/Bell Curve). The A2 factor of a constructed sample
window size 0f201s 0.16757. The formula for computing the
A2 factor is “A2 Factor=1.7621 (constructed sample window
size) to the exponent of (-0.7854)”.

[0094] Inother words, the decision of the alarm pre-condi-
tion is not based on the raw data samples or individual con-
structed sample data, but based on the Upper Control Limits
and Lower Control Limits of the constructed sample win-
dows, as shown in FIG. 6, wherein the UCL and LCL are
calculation for each constructed sample window as follows:

UCL=AVE+42xRange

LCL=AVE-42xRange

[0095] Inorderto use the Upper and Lower Control Limits
in real time, the present invention provides a plurality of
control limits at differing time intervals, so that it can use said
control limits (UCL/LCL) for comparing the relationships
between the control limits (UCLs/LLCLs) of two or more
constructed sample windows to determine the alarm pre-
condition. This requires the present invention to be able to
buffer a fair amount of data, i.e. constructed samples. This is
the reason that the raw data samples are normalized from
floating point back to 8 bit data values. It is appreciated that
the embodied microcontroller 30, i.e. the ZiLOG Z8 XP 8 Pin
SOIC, has 1000 bytes of internal ram storage.

[0096] The step (c) further comprises the following steps:

[0097] (c1) Group a predetermined number of successive
constructed sample windows to form a window group for
comparing the relationships between the successive con-
structed sample windows of the window group, wherein a
space is formed between every two successive constructed
sample windows. According to the preferred embodiment,
four successive constructed sample windows are put together
to form a window group and the space between the two
successive constructed sample windows is preferred to be
made of 1 to 2 constructed samples.

[0098] (c2) Analyze any statistically significant change
among the control limit ranges between their UCL and LCL
of the constructed sample windows in the window group to
distinguish between noise and real signals so as to determine
whether there is an alarm pre-condition.

[0099] In the step (c2), in order to have a significant alarm
event, all the successive constructed sample windows in the
window group must follow the same direction of trend
change.

[0100] According to the present invention, crossing
between two successive constructed sample windows means
one of the UCL and LCL of one constructed sample window
is compared with one of the complimentary control limit
(UCL/LCL) of another previous or subsequent constructed
sample window in a window group for variation, such as aless
than crossing as shown in FIG. 12A, a greater than crossing as
shown in FIG. 12B, a equal to crossing as shown in FIG. 12C,
wherein the percentage of crossing can be ranging from 50%
to 500%.

[0101] For example, as shown in FIG. 13A, when the con-
structed sample windows in the window group are in a row, no
alarm pre-condition will be considered. When the 1-4 con-
structed sample windows in the window group are either
crossing in a down trend as shown in FIG. 13B or crossing in
an up trend as shown in FIG. 13C, it starts to qualify an alarm
pre-condition.
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[0102] After the step (c2), the step (c¢) further comprises a
step (c3) of identifying the crossing among constructed
sample windows in the window group to determine whether
the alarm pre-condition is created by noise or real signals by
means of the slope or trend of the constructed sample win-
dows.

[0103] In the step (c3), for normal energy signal detection,
a first slope detection is processed. Depending on the size of
the data bufter, a predetermined number of window groups is
analyzed as buffering window groups at one time for sloping
direction and the microcontroller 30 is statistically preset to
determine an alarm condition when a first predetermined
number of window groups out of the predetermined number
of buffering window groups trend in the same direction, e.g.
down trend or up trend. According to the preferred embodi-
ment of the present invention, the data buffer can be fed with
100 or more constructed samples at any point of time, so that
24 buffering window groups are being analyzed and, at any
point of time, at least 17 window groups, for example, out of
the 24 buffering window groups must trend in the same direc-
tion, with no reverse trend while neutral trend being all right,
in order to qualify the alarm pre-condition into an alarm
condition. When any window group of the buffering window
groups is not trending towards the same direction, said buft-
ering window groups at that time are discarded.

[0104] It should be noted that if any reverse direction hap-
pens for any window group with the buffering window
groups, it must be something wrong with the system and it
reflects as no actual condition of the detecting area. Then, the
process is reset.

[0105] For fast energy signal detection, a second slope
detection is processed in the step (c3) in addition to the first
slope detection. Every time when a new constructed sample is
fed into the data buffer, the microcontroller 30 recalculates all
the conditions, including the slope response of the window
groups and the control limits, to determine whether the down
trend or up trend of the constructed sample windows is a fast
trend.

[0106] When a fast trend is found, such as the condition that
a person is running quickly across a PIR motion sensor (the
energy signal detection system), a predetermined number of
fast constructed sample windows is grouped, wherein each
fast constructed sample window contains a predetermined
number of successive constructed samples, for example four.
According to the preferred embodiment of the present inven-
tion, for example, three fast constructed sample windows are
required to form a fast window group for determining the
slope trend, wherein each space between two successive fast
constructed sample windows is made of 1 to 2 constructed
samples.

[0107] Inorder forany fast window group to be considered,
all fast constructed sample windows in the fast window group
should be either in an up trend or a down trend manner. To
determine whether there is an alarm pre-condition, according
to preferred embodiment at least five successive fast window
groups are sloping either in an up trend manner or a down
trend manner to start a period measurement process.

[0108] When there are five or more fast window groups
trending towards a direction within a certain predetermined
time period, it is an illustration that there is a valid slope and
the system will look for any complimentary slope within a
qualified time period. The slope of the UCL/LCL substan-
tially helps to determine the nature of the signals. Technically
speaking, fast movement always generates frequency com-
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ponent and therefore the time period is measured. If the
period of time is too short or too long, it indicates frequency
outside the interest of the system and the system discards it.
[0109] After a first occurrence of five or more fast window
groups being trend towards an initial direction, either up trend
or down trend, a first timer starts to count for a second occur-
rence of the subsequent five fast window groups trend
towards an opposite direction which triggers a second timer to
start to count while the first timer stops. The second timer will
count for a third subsequent occurrence of another five fast
window groups being trend towards the initial direction.
Then, the second timer stops and the first timer will start to
count for a fourth occurrence of subsequent five fast window
groups being trend towards the opposite direction of the ini-
tial direction. Then, the first timer stops again and the second
timer starts again to count for a fifth occurrence of subsequent
five fast window groups being trend towards the initial direc-
tion again.

[0110] According to the preferred embodiment, the above
detection process is set for three cycles of period detection,
including three up trends and three down trends in order to
trigger the alarm condition. In other words, each half cycle
has five fast window groups trending towards the same direc-
tion within a predetermined time period, indicating an alarm
condition and thus qualifying the alarm pre-condition into the
alarm condition. In the step (d), when an alarm condition is
determined, the system generates an output signal to change
the output state from restore to alarm for a predetermined time
period according to the preferred embodiment, giving an
alarm pulse for at least one second to the control panel or
corresponding device connected to the energy signal detec-
tion system.

[0111] Conventionally, in order to prevent false alarms cre-
ated by white light, a costly lens made of specific material that
can block white light is equipped with the energy signal
detection system to filter the white light. Alternatively, the
lens or the sensor is installed with a white light filter to filter
the white light. This filter approach is not only costly but will
reduce sensitivity under all conditions even for the intended
operation of infrared energy detection regardless of the pres-
ence of white light or not. Some conventional devices contain
a white light detector, such as a CDS photocell detector, to
give the detector the ability to measure the presence of white
light so the detector can qualify the validity of the white light
s0 as to not create a false alarm. While this approach is better
then a filter, it is also colstly as well.

[0112] The present invention substantially provides a most
economic and innovative method to solve the white light
problem by simply taking advantage of the LED that is gen-
erally contained in all kinds of energy signal detection sys-
tem, such as a motion sensor, for indicating movement
occurred and whether the sensor is in an ON/OFF condition to
the user walking by, without installing any additional part or
component.

[0113] In other words, all kinds of energy signal detection
system would contain a LED for indicating the working status
and the movement occurred. For example, when the system is
active, the LED will be on; when the system is not active, the
LED will be off; when a movement is detected the LED will
flash. It is useful during the installation and testing period, but
it is also possible for people to recognize the working status
and estimate the sensitivity of those systems to avoid being
detected. This will diminish the value of those systems. Most
systems have jumpers to control the indication, but it is easy
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to be forgotten to switch the jumpers after testing. Further-
more, most energy signal detection systems are installed on
remote places such as ceiling where are very inconvenient to
reach.

[0114] Referring to FIGS. 3 and 9, the energy signal detec-
tion system of the present invention comprises a light emit-
ting diode (LED) 60 electrically connected to PIN6 of the
microcontroller 30 and a resistor R11 in series in such a
manner that when white light sights on the LED 60, a mea-
surable mini voltage signal will be generated, which is a
mini-voltage change proportional to the intensity of the white
light on the LED 60. The voltage signal is utilized in the
energy signal detection system of the present invention as a
white light detection and feeds into the microcontroller 30 for
data processing.

[0115] Inother words, referring to FIG. 2, at leasta LED 60
is functioned as a LED light/detector and a remote control
signal receiver, in which when a light shines on the LED
light/detector 60, the microcontroller 30 can measure the
voltage and the time of the light signal. Then using a prede-
termined light source project on the LED light/detector 60 for
apredetermined period of time can be detected by the micro-
controller 30, and to trigger predetermined action, for
example, switch ON/OFF the LED indication. Therefore,
without adding any more elements, the signal detection sys-
tem can be remote controlled. In a preferred embodiment of
the present invention, using a laser pointer to shine laser light
one the LED light/detector 60 for a predetermined period of
time switches the ON/OFF indication status of the LED light/
detector 60.

[0116] Referring to of FIGS. 2 and 10, the alarm output
circuit of the energy signal detection system according to the
preferred embodiment of the present invention is a non polar-
ity sensitive alarm output circuit which is a non polarity
output by dual switching the ZONE and COM connections of
the control panel to ground. Conventional, motion sensors or
other energy signal detection system output and connected to
the ZONE and COM connections of a control alarm panel or
other equipments by using a relay. According to the present
invention, no relay is required and that a dual switch to GND
is provided.

[0117] Referring to FIG. 14A, ifa traditional jumper circuit
is used with the microcontroller 30, each option jumper
requires a separate input on the microcontroller 30, a separate
input resistor (R11, R12, R13, R14), a separate pull up resis-
tor (R15, R1, R17, R18), and a power consumption (current
through the pull up resistor when the jumper is present).
Referring to FIGS. 2 and 14B, a jumper tree circuit is used in
the energy signal detection system according to the preferred
embodiment of the present invention, which comprises two or
more option jumpers connected in series with the PIN7 of the
microcontroller 30. As shown in FIG. 14B, supporting mul-
tiple jumpers 1 to 4 requires only one A/D converter input
(ANADO), only one pull up resistor (R1), only one input resis-
tor (R2), and a single “weighted” resistor for each jumper,
wherein the power consumption (current through the pull up
resistor (R1)) is lower than the conventional jumper circuit. It
is worth to mention that, a predetermined number of jumpers
equal (a predetermined squared) number of combinations that
can be read by the A/D converter. For example four jumpers
equals 16 unique voltage ranges that can be read by the A/D
converter and decoded in software to determine the status of
each jumper.

Sep. 11, 2008

[0118] Referring to FIG. 14C, an alternative mode of the
jumper tree circuit as shown in FIG. 14B according to the
preferred embodiment of the present invention is illustrated,
wherein one or more variable resistors are used. Referring to
FIG. 14B, it can be noted that the A/D converter input is read
and decoded into a number of ranges. Each jumper or variable
resistor represents a range of values. This allows the value of
one or more weighted variable resistors to be decoded along
with the status of the jumpers. This also allows for a number
of YES/NO options (jumpers) as well as a number of ranges
(variable resistors for sensitivity, volume, intensity etc.) to be
read and decoded by the A/D converter and the software on a
single A/D converter input.

[0119] The present invention of the process and system of
energy signal detection also provides a self-test process that at
least runs once during the initial period after the system is
power on. For traditional motion sensing systems either com-
pleted based on analog method or on a combination of analog
and digital methods, it is almost impossible to perform the
internal self-test process. Even they can provide the walk test
which still can not 100% guarantee the unit is in normal
condition. In the present invention, self-test can be realized
because the process and the system is completely based on
digital method. The self-test process of the present invention
can quickly and automatically detect assembly errors such as
“open circuit or circuit short”, damaged PCB and energy
sensor in bad shape, etc so as to prevent false alarms and poor
performance of detection. It can also detect any potential
problems which is practically valuable. The self-test process
can also significantly reduce installation labor. The self-test
process can extremely improve the reliability of the system of
energy signal detection therefore to reduce potential service
calls.

[0120] The self-test process is as follow. After power on or
according to the predetermined/programmed schedule,
within a certain period of time, the system checks the opera-
tion condition of critical components such as energy sensor,
relay outputs, LED, and DC regulator, etc by comparing their
voltage values with normal operation ranges or predeter-
mined check point set. Then the system sends the self-test
result via the LED indicator. For example, flicking the LED
couple of times and then turning it off means self-test “Pass”,
flicking the LED constantly means self-test “Failure”. The
system can also send the self-test result as a standard trouble
contact signal “NC (normal close)/NO (normal open)” to the
main/alarm control panel or send the converted digital code
via data bus to the main/alarm panel with full diagnostic
report.

[0121] The process and system of energy signal detection
also provides an automatic sensing of polarity for control
inputs. Different alarm control panels have different output
signal configurations, some are positive, and some are nega-
tive. The control inputs, for example the TEST and ARM
terminal referring to FIG. 15, therefore must supply either a
switch to ground or a switch to positive (i.e. +12VDC). In the
current motion sensing products, the polarity selection is
handled by a dip switch or jumper. With this system of the
present invention, it is possible to eliminate the dip switch or
jumper by automatically determining the polarity of the con-
trol input.

[0122] Referring to FIG. 15, in a preferred embodiment of
the present invention, the polarity of the control input 80 can
be sensed by the microcontroller 30 through an input reading
component 70. The control input is connected with a capaci-



US 2008/0218361 Al

tor 71 through a resistor 72 so the capacitor 71 can be charged
or discharged by the control input 80. The capacitor 71 is also
connected with an input/output (I/O) channel 73 of the micro-
controller 30. Following is the procedure to determine the
input of TEST. The system detects if the input is in one of the
three conditions which are 1) switched to GND, 2) switched
to +12VDC, and 3) Open (not connected to anything). The
active state of the control input is either connected to GND or
+12VDC, and the inactive state is open. Repetitively, the
system goes through the following procedure: The PA0/DBG
line is made an output driven low for a period of time that
allows C2 to completely discharge. The PA0/DBG line is then
made an input. [f TEST is switched to ground or left open C2
will remain discharged. If TEST is switched to +12VDC, C2
will charge. After a delay which is sufficient for C2 to charge,
the PAO/DBG line is read and stored in memory. This is called
CHECKI1. Next the PA0/DBG is again made an output and
driven high for a period of time that allows C2 to completely
charge. The PA0/DBG line is then made an input. If TEST is
switched to +12VDC or left open, C2 will remain charged. If
TEST is switched to ground, C2 will discharge. After a delay
which is sufficient for C2 to discharge, the PA0/DBG line is
read and stored in memory. This is called CHECK2. This
cycleis then repeated. The system now can deduce the state of
the TEST input. If CHECK1 is low and CHECKZ2 is high, the
control input TEST is inactive (not switched to GND or
+12VDC). If CHECK1 is high and CHECK2 is high, the
control input TEST is switched to +12VDC. If CHECK1 is
low and CHECK2 is low, the control input TEST is switched
to GND. In the preferred embodiment of the present inven-
tion, the input of ARM can be detected through the same
procedure.

[0123] According to the above description of the present
invention, the process and system of energy signal detection
substantially achieve the following features:

[0124] (1) The present invention not only improves the
sensitivity, performance and reliability thereof, but also
reduces false alarms by distinguishing between noise and real
signals.

[0125] (2) All energy signals detected are being inputted for
distinguishing between environmental noise and real signals
through statistical computation. In other words, no energy
signal will be filtered before computation like the conven-
tional energy signal detector that may result in removing real
signals at the same time while filtering noise signals.

[0126] (3) According to the process and system of energy
signal detection of the present invention, the environmental
noise and real signals included in the detected energy signals
being inputted are distinguished by means of the control
ranges between Upper Control Limits (UCL) and Lower Con-
trol Limits (LCL) which are calculated and used based on
standard deviations points and the A2 factor.

[0127] (4) It improves energy input resolution by providing
a differential voltage reference internally for the inputted
energy signals.

[0128] (5) The present invention further increases resolu-
tion by not taking any signal conversion as an accurate mea-
surement of the signals but to sample all inputted energy
signals with time for data processing.

[0129] (6) The process and system of energy signal detec-
tion provides a non polarity output by dual switching the
“ZONE” and “COM” connections of the control panel to
ground.

Sep. 11, 2008

[0130] (7) The process and system of energy signal detec-
tion of the present invention can avoid false alarm created by
white light without the use of complicated and expensive lens
that is made to block the white light or the installation of a
white light filter on the lens or the sensor or a white light
detector, such as CDS photocell detector.

[0131] (8) The process and system of energy signal detec-
tion of the present invention simplifies the hardware, other
electrical elements for signals processing are avoids, data
processing and alarm decision are performed only by micro-
controller, which largely reduces the cost.

[0132] 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.

[0133] It 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 depar-
ture from such principles. Therefore, this invention includes
all modifications encompassed within the spirit and scope of
the following claims.

What is claimed is:

1. A system of energy signal detection, comprising:

an energy sensor defining a detecting area and detecting
energy directed therewithin to produce inputted energy
signals wherein said inputted energy signals are not
amplified and filtered;

a microcontroller, which is electrically connected to said
energy sensor directly, comprising a means for convert-
ing said inputted energy signals into data samples, and
processing said data samples by software to determine
whether there is an alarm condition or pre-condition;

an alarm output circuit electrically connected from said
microcontroller for changing output state from restore to
alarm for a predetermined period of time when said
microcontroller determines said alarm condition; and

at least a LED light/detector electrically connected from
said microcontroller for detecting white light for pre-
venting false alarm created by the white light.

2. The system, as recited in claim 1, wherein said energy
sensor converts detected energy signals into analog electrical
signals as said inputted energy signals.

3. The system, as recited in claim 2, wherein said energy
sensor is a pyroelectric sensor which is a pyroelectric sensing
element adapted for sensing energy radiation, wherein said
infrared radiation is converted into an analog electrical signal
through a signal conversion module of said pyroelectric sen-
sor, wherein said analog electrical signals generally contain
real signals with low frequency and noise signals mixed
therewith, wherein said energy sensor transmits said analog
electrical signals to said microcontroller keeping the entire
information carried by said analog electrical signals.

4. The system, as recited in claim 1, wherein said convert-
ing means of said microcontroller is an analog to digital
converter (A/D converter) converting said analog electrical
signals for said energy sensor to data samples for data pro-
cessing, wherein said A/D converter provides a differential
voltage reference internally for said inputted energy signals,
wherein said microcontroller is fed with a voltage reference,
generated from an internal voltage reference generator while
said microcontroller is further fed with said output signals
from said pyroelectric sensor.
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5. The system, as recited in claim 4, wherein said micro-
controller internally provides a 1V voltage reference while
0V-2V output signals are fed to said microcontroller from
said pyroelectric sensor, wherein any output signal inputted
from said pyroelectric sensor is a positive signed signal when
its voltage is between 1V to 2V, or is a negative signed signal
when its voltage is between 0V to 1V.

6. The system, as recited in claim 4, wherein said micro-
controller acquires said data samples, constructs said data
samples to create said constructed samples, and buffers said
constructed samples to form one or more said constructed
sample windows in time, wherein said data samples are sta-
tistically processed with time and said constructed sample is
constructed from said data samples for a purpose of removing
noise and increasing resolution.

7. The system, as recited in claim 6, wherein said data
samples are averaged into said constructed samples for data
processing and said data samples containing noise and signal
data are treated and analyzed in a control range manner,
wherein by means of three standard deviations, most of said
constructed samples would fall within said control range of
said respective constructed sample window and said control
range falls between an Upper Control Limit (UCL) and
Lower Control Limit (LCL).

8. The system, as recited in claim 7, wherein a plurality of
prerequisite factors for calculating said control range are
determined from each of said constructed sample windows,
wherein said factors are constructed sample maximum
(MAX), constructed sample minimum (MIN), and said con-
structed sample window average (AVE).

9. The system, as recited in claim 8, wherein in order to
determine said control range of each of said constructed
sample windows, said UCL of each of said constructed
sample windows is computed by taking said constructed
sample window average (AVE) and adding said constructed
sample range multiplied by an A2 factor and said LCL of each
of said constructed sample windows is computed by taking
said constructed sample window average (AVE) and subtract-
ing said constructed sample range multiplied by said A2
factor.

10. The system, as recited in claim 9, wherein said A2
factor is a coefficient that is based on said size of said con-
structed sample window, that is said number of constructed
sample being putted together in that constructed sample win-
dow.

11. The system, as recited in claim 9, wherein a predeter-
mined number of said successive constructed sample win-
dows is grouped to form a window group for comparing said
relationship between said successive constructed sample
windows of said window group, wherein a space is formed
between every two successive constructed sample windows,
wherein any statistically significant change among said con-
trol limit ranges between said UCL and LCL of said con-
structed sample windows in said window group is analyzed to
distinguish noise and real signals so as to determine whether
there is said alarm pre-condition, wherein in order to have a
significant alarm event, all said successive constructed
sample windows in said window group must follow said same
direction of trend change.

12. The system, as recited in claim 11, wherein crossing
between two successive constructed sample windows means
one of said UCL and LCL of one constructed sample window
is compared with one of said complimentary control limit
(UCL/LCL) of another previous or subsequent constructed
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sample window in a window group for variation, including a
less than crossing, a greater than crossing and a equal to
crossing, wherein said percentage of crossing can be ranging
from 50% to 500%.

13. The system, as recited in claim 12, wherein when said
constructed sample windows in said window group are in a
row, no alarm pre-condition is considered, wherein when said
constructed sample windows in said window group are either
crossing in a down trend or crossing in an up trend, said alarm
pre-condition is qualified.

14. The system, as recited in claim 13, wherein said micro-
controller further identifies said crossing among constructed
sample windows in said window group to determine whether
said alarm pre-condition is created by noise or real signals by
means of said slope or trend of said constructed sample win-
dows.

15. The system, as recited in claim 14, wherein for normal
energy signal detection, a first slope detection is processed,
wherein depending on a size of said data buffer, a predeter-
mined number of window groups is analyzed as buffering
window groups at one time for sloping direction and said
microcontroller is statistically preset to determine an alarm
condition when a first predetermined number of window
groups out of said predetermined number of buffering win-
dow groups trend in said same direction, that is down trend or
up trend.

16. The system, as recited in claim 15, wherein for fast
energy signal detection, said microcontroller further pro-
cesses another slope detection that every time when a new
constructed sample is fed into said data buffer, said micro-
controller recalculates all said conditions, including said
slope response of said window groups and said control limits,
to determine whether said down trend or up trend of said
constructed sample windows is a fast trend.

17. The system, as recited in claim 16, wherein when a fast
trend is found, a predetermined number of fast constructed
sample windows is grouped, wherein each fast constructed
sample window contains a predetermined number of succes-
sive constructed samples, wherein in order for any fast win-
dow group to be considered, all fast constructed sample win-
dows in said fast window group should be either in an up trend
or a down trend manner, wherein to determine whether there
is an alarm pre-condition.

18. The system, as recited in claim 17, wherein when there
are a predetermined number of fast window groups trending
towards a direction within a certain predetermined time
period, there is a valid slope to look for any complimentary
slope within a qualified time period.

19. The system, as recited in claim 18, wherein after a first
occurrence of a predetermined number of fast window groups
being trend towards an initial direction, either up trend or
down trend, a first timer starts to count for a second occur-
rence of said subsequent predetermined number of fast win-
dow groups trend towards an opposite direction which trig-
gers a second timer to start to count while said first timer
stops, and then said second timer counts for a third subse-
quent occurrence of another said predetermined number of
fast window groups being trend towards said initial direction,
and then said second timer stops and said first timer starts to
count for a fourth occurrence of subsequent said predeter-
mined number of fast window groups being trend towards
said opposite direction of said initial direction, and then, said
first timer stops again and said second timer starts again to
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count for a fifth occurrence of subsequent said predetermined
number of fast window groups being trend towards said initial
direction again.

20. The system, as recited in claim 19, wherein said detec-
tion process is set for a predetermined number of cycles of
period detection, including said predetermined number of up
trends and said predetermined number of down trends in
order to trigger said alarm condition, wherein each half cycle
has said predetermined number of fast window groups trend-
ing towards said same direction within a predetermined time
period, indicating an alarm condition and thus qualifying said
alarm pre-condition into said alarm condition.

21. The system, as recited in claim 20, wherein when an
alarm condition is determined, said system generates an out-
put signal to change said output state from restore to alarm for
apredetermined time period, giving an alarm pulse for at least
one second to a corresponding device connected to said sys-
tem.

22. The system, as recited claim 14, wherein said A/D
converter provides a differential voltage reference internally
for said inputted energy signals, wherein said microcontroller
is fed with a voltage reference, generated from an internal
voltage reference generator while said microcontroller is fur-
ther fed with said output signals from said pyroelectric sensor.

23. The system, as recited in claim 1, wherein said LED
light/detector is electronically connected to said microcon-
troller and a resistor in series in such a manner when the white
light sights on said LED light/detector, a measureable voltage
signal is generated and utilized in said system as a white light
detection and feeds into said microcontroller for data process-
ing.

24. The system, as recited in claim 6, wherein said LED
light/detector is electronically connected to said microcon-
troller and a resistor in series in such a manner when the white
light sights on said LED light/detector, a measureable voltage
signal is generated and utilized in said system as a white light
detection and feeds into said microcontroller for data process-
ing.

25. The system, as recited in claim 10, wherein said LED
light/detector is electronically connected to said microcon-
troller and a resistor in series in such a manner when the white
light sights on said LED light/detector, a measureable voltage
signal is generated and utilized in said system as a white light
detection and feeds into said microcontroller for data process-
ing.

26. The system, as recited in claim 21, wherein said LED
light/detector is electronically connected to said microcon-
troller and a resistor in series in such a manner when the white
light sights on said LED light/detector, a measureable voltage
signal is generated and utilized in said system as a white light
detection and feeds into said microcontroller for data process-
ing.

27. The system, as recited in claim 22, wherein said LED
light/detector is electronically connected to said microcon-
troller and a resistor in series in such a manner when the white
light sights on said LED light/detector, a measureable voltage
signal is generated and utilized in said system as a white light
detection and feeds into said microcontroller for data process-
ing.

28. The system, as recited in claim 1, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time.
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29. The system, as recited in claim 6, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time.

30. The system, as recited in claim 10, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time.

31. The system, as recited in claim 22, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time.

32. The system, as recited in claim 23, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time.

33. The system, as recited in claim 24, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time and said LED light/detector performs as
an indication light to indicate a working status of said system.

34. The system, as recited in claim 25, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time and said LED light/detector performs as
an indication light to indicate a working status of said system.

35. The system, as recited in claim 26, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time and said LED light/detector performs as
an indication light to indicate a working status of said system.

36. The system, as recited in claim 27, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time and said LED light/detector performs as
an indication light to indicate a working status of said system.

37. The system, as recited in claim 28, wherein said system
is remote controlled to function by projecting a predeter-
mined light source on said LED light/detector for a predeter-
mined period of time and said LED light/detector performs as
an indication light to indicate a working status of said system.

38. The system, as recited in claim 1, wherein said system
does self-test during predetermined period of time to test the
working status of said system, and reports the result.

39. The system, as recited in claim 38, wherein said micro-
controller checks whether the value of predetermined com-
ponents of said system is within a predetermined range, deter-
mines said system’s working status, and reports said result.

40. The system, as recited in claim 1, wherein said system
comprises one or more input reading components for sensing
the polarity of one or more inputs, wherein said input reading
component further comprises a capacitor electrically con-
nected with said input wherein said capacitor can be charged
or discharge by said input; and one or more input/output (1/O)
channels of said microcontroller electrically connected with
said capacitor, wherein said microcontroller makes said 1/0
channel as input for reading the voltage level of said capaci-
tor, or makes said I/O channel as output high for charging said
capacitor or output low for discharging said capacitor.

41. The system, as recited in claim 40, wherein said micro-
controller senses said polarity of said input by:
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(a) making said I/O channel output and drive low to com- (d) making said I/O channel input to read the status of said
pletely discharge said capacitor; capacitor after a predetermined period of time; and
(b) making said 1/O channel input to read the status of said (e) determining said polarity of said input by analyzing
capacitor after a predetermined period of time; said two readings of said I/O channel.

(c) making said I/O channel output and drive high to com-
pletely charge said capacitor; I R I



