(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization
International Bureau

(10) International Publication Number

w o2213/86:593 A1 [P0 0O A

(51)

21

(22)

(25
(26)
(30)

(71)

(72)

(43) International Publication Date WO 2013/086593 AI
20 June 2013 (20.06.2013) WIiPO |PCT
International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HO2P 6/18 (2006.01) GO4F 10/00 (2006.01) kind d national protection available): AE, AG, AL, AM,
GO4F 10/06 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. N . BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/BR20 12/000490 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
29 November 2012 (29.11.2012) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
] NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
Filing Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
Publication Language: English TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.
Priority Data: ) o
PIl 105141-8 15 December 201 1(15. 12.201 1) BR (84) Designated States (unless otherwise indicated, for ~every
kind d regional protection available): ARIPO (BW, GH,
Applicant: WHIRLPOOL S.A. [BR/BR]; Avenida das GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
Nacoes Unidad, n°® 12.995, 32° Andar, Brooklin Novo, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
04578-000, Sao Paulo, SP (BR). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Inventors: SILVA, Douglas Pereira da; Rua Almirante EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, T, LT, LU, LV,
Jac 670, Apto. 204, Sto Antonio, 89218-075, Join- MC, MK, MT, NL, NO, PL, PT, RO, RS, S, SI, 3K, SM,
aceguay, o7%, AP ’ 0 > TR), OAPI (BF, BJ, CF, CG, Cl, CM, GA, GN, GQ, GW
ville, SC (BR). DAINEZ, Paulo Sergio; Rua Jasmim, 190, ML,MR NE S,N 'I"D 'Il'G) e ’ ’ ’ ’ ’
Apto. 53, Bl. A, Chacara Primavera, 13087-460, Campi- ' ' ’ ' ! ’
nas, SP (BR). WEISE, Rene Adriano; Rua Tenente Anto- Published:

(74)

nio Joao, 2606, Apto. 303, BI. Al,
100, Joinville, SC (BR).

Agent: LEME, Fabio Ferraz de Arruda; Daniel Ad-
vogados, Rua Joaquim Floriano, 413, 13° Andar 04534-
011, Itaim Bibi, Sao Paulo, SP (BR).

Bom Retiro, 89223-

with international search report (Art. 21(3))

(54) Title: METHOD FOR TEMPORARY COMPARISON BETWEEN ANALOG ELECTRIC STIMULI AND MECHATRONIC
SYSTEM PROVIDED WITH METHOD FOR TEMPORARY COMPARISON BETWEEN ANALOG ELECTRIC STIMULI

R

,\r'

_,,.4" |

AMPLITUDE

FIG. 12

(57) Abstract: The present invention refers to amethod for temporal comparison between analog electric stimuli and to a system for

performing said method, the system comprising at least an analog sensor and preferably a microprocessor.

Generally, the presently

disclosed method comprises treating two or more analog signals by means of temporal analysis between two digitized samples of
each of said analog signals. This treatment takes into account two comparison parameters. an arbitrary benchmark (a known value
which may or may not berelated to the analog signals) and atemporal scale.
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"METHOD FOR TEMPORARY COMPARISON BETWEEN ANALOG ELECTRIC
STIMULI AND MECHATRONIC SYSTEM PROVIDED WITH METHOD FOR TEMPORARY
COMPARISON BETWEEN ANALOG ELECTRIC STIMULI"

Field of the Invention

The present invention refers to a method for temporary comparison between analog
electric stimuli and, more particularly, a method for temporary comparison between analog
electric stimuli capable of determining, through a different benchmark, eventual delays
between two analog electric stimuli. »

The present invention is further directed to a preferably microprocessed system
comprising at least an analog sensor, provided with the method for temporary comparison
between analog electric stimuli.

Background of the Invention

As it is already known from those skilled in the art, microprocessed or
microcontrolled systems are capable of dealing only with digital signals. On the other hand,
natural stimuli, in their majority, can be considered as analog signals.

In this regard, it should be pointed out that the basic difference between those
signals resides in the fact that analog signals possess possible infinite values between any
two finite levels while digital signals only possess two levels and represent analog
magnitudes through variation of these levels over time.

Nevertheless, in order to enable microprocessed or microcontrolled electronic and
mechatronic systems to deal with natural stimuli, signal converters have been developed,
which can convert an analog signal into a digital signal (analog-digital converter) or convert a
digital signal into an analog signal (digital-analog converter). Therefore, it is common to use
analog-digital converters to sample (transform) real-world signals into digital signals, and
from those, to act in microprocessed or microcontrolled electronic systems. In this context,
there will be found which current state of the art predicts the existence of either analog-digital
or digital analog converters already incorporated into microprocessors and microcontrollers.

A comparison between two or more analog signals, or also a comparison between
an analog signal and a "reference value", is also known from those skilled in the art. An
example of these applications can be seen in microprocessed or microcontrolled systems
which operate based on analog sensors - such as, for example, magnetic sensors
(generating an electric magnitude analogous to the variation of a magnetic field) - whose
measurable values are usually compared to a "reference value" for checking and controlling
purposes. According to the intrinsic functioning (mentioned above) of microprocessed or
microcontrolled systems, circuits or modules for comparison of analog signals generate
output digital signals.

A number of analog signal comparison circuits or modules for comparison of analog
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signals, which, in their majority, rely on one same functional principle, are known in the
current prior art. According to said functional principle, two distinct analog signals (usually a
signal of interest and an arbitrary benchmark) have their amplitudes compared. In case that a
signal of interest has amplitude higher than the amplitude of the linear arbitrary benchmark, a
digital signal of high or low logical level (dependent on logic used) is generated. In case that
the signal of interest has amplitude lower than the amplitude of the linear arbitrary
benchmark, a digital signal of lower or high logical level (respectively to the formerly
mentioned logic) is generated.

The current comparison circuits or modules of analog signals can be based on
hardware processing (in simple circuits consisting of amplifiers and transistors), or even
based on software processing (in processing units).

Comparison circuits or modules of analog signals based on hardware processing
are usually used in industrial applications but have limitations. In this case, analog signals
are automatically compared therebetween, thus generating, as a result, a digital signal. This
processing mode presents two great disadvantages: one refers to the circuit sizes (number
of electronic components used is proportional to the number of signals to be compared), and
the other refers to instabilities in the final results (instability caused by the quality of
components).

With regard to comparison circuits or modules of analog signals based on software
processing, which are widely used in industrial applications, they present a simply digital
operation flow, that is, analog signals are firstly converted to digital signals and then
subjected to a pre-defined logic (usually Boolean logic). Said circuits and modules are highly
functional in traditional applications where analog signals are foreseeable and regular.

However, such circuits or modules cannot be considered as entirely reliable when
used in especial applications where analog signals, in addition to being irregular and
unpredictable, have substantially high amplitude alteration rates.

Those limitations result in part from the functionality of the analog-digital converters
themselves, which cannot present discretizations sufficient and capable of differing two
subsequent samplings (of one same analog signal) of very near values. Furthermore, it is
also verified that the current analog-digital converters present a huge limitation related to
analog system sampling time for systems operating at real time, mainly in embarked
systems, and this limitation jeopardizes the conversion reliability. The other part of such
limitations is essentially related to limitations of processing and sharing of microprocessors
and memory modules responsible for executing the software.

Anyhow, the current analog signal comparers are not able to process two analog
signals formed by slight and relevant magnitude variations. Moreover, they are also not

capable of identifying similar events (of two different analog signals) occurring at different
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time points.

Objects of the Invention

Firstly, one object of the present invention is to provide a method for temporary
comparison between analog electric stimuli without the functional limitations related to the
current analog signal comparers.

Another object of the present invention is to provide a method for temporary
comparison between analog electric stimuli, which is capable of comparing two or more
analog signals whose amplitude variation occurs in minimal time intervals.

Additionally, an object of the present invention is to provide a method for temporary
comparison between analog electric stimuli, which has the ability to determine temporary
measurements related to delays in compared analog signals. In this sense, another object of
the present invention resides in the fact that the method for temporary comparison between
analog electric stimuli must be capable of determining a time interval related to the
occurrence of similar measured events in different analog signals.

A further object of the present invention refers to a microprocessed mechatronic
system comprising at least an electric motor and at least an analog sensor provided with the
presently disclosed method for temporary comparison between electric analog stimuli.

Summary of the Invention

All the above-mentioned objects are entirely achieved by the method for temporary
comparison between analog electric stimuli, which comprises determining the delay between
at least two analog signals relative to at least an arbitrary benchmark and essentially
comprises the steps of capturing at least a first sampling of a first analog signal and initiating
a time counting simultaneously to such capture; capturing at least a second sampling of the
first analog signal, and terminating the time counting simultaneously to this capture; checking
and validating the samples, based on the arbitrary benchmark; determining the time interval
between samplings; determining the virtual sampling, and determining the time point at which
the virtual sampling occurs; capturing at least a first sampling of a second analog signal, and
initiating a time counting simultaneously to same; capturing at least a second sampling of the
second analog signal, and terminating the time counting simultaneously to this capture;
checking and validating the samples based on the arbitrary benchmark; determining the time
interval between the samplings; determining the virtual sampling, and determining the time
point at which the virtual sampling occurs; and determining the time interval between the time
point and the time point.

According to the present invention, time countings can be synchronous and/or
asynchronous. Furthermore, the arbitrary benchmark can comprise a continuous value, or
also a variable value. And, the arbitrary benchmarks (for compared analog signals) are

identical.
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Within the above context, it should be pointed out that virtual sampling (of the first
analog signal) comprises an amplitude value of the first analog signal similar to the arbitrary
benchmark, wherein this virtual time is obtained by interpolation between the first sampling
and the second sampling of the first analog signal. The same occurs with the virtual sampling
(of the second analog signal). Furthermore, the time points comprise the projection of each
of the virtual samplings over the time counting. And the time interval of "interest" comprises a
temporary delay between the analog signals, wherein said delay can be temporary, angular
or phasorial.

It is also worth to mention that, in accordance with the present invention, a time
interval of "interest" encompasses at least one temporary counting cycle and it can further

encompass multiple cycles of temporary counting, or further a fraction of temporary counting

cycle.

The present invention also discloses a mechatronic system provided with the
method for temporary comparison between analog electric stimuli, essentially comprising at
least an electric motor and at least an analog sensor associated with functional movement of
the electric motor, which is capable of determining a delay between an analog parameter if
the electric feed of the electric motor and the analog sensor output signal by determining the
time interval existing between at least a virtual sampling of the analog parameter of the
electric feed of the electric motor and at least a virtual sampling of analog sensor output
signal. In this sense, said mechatronic system provided with the method for temporary
comparison between analog electric stimuli is embarked in a single microprocessor and/or
microcontroller. Optionally, same can further be embarked in multiple microprocessors
and/or microcontrollers.

The above mentioned system can comprise a rotary motor fluid compressor or
further a linear motor fluid compressor.

Preferably, the magnitude of analog sensor is proportional to the linear actuator
speed, or to the position of a linear actuator. Optionally, the magnitude of analog sensor is
proportional to the position of an electric motor rotor, or further, to the electric current of this
motor.

Further preferably, temporary measurement between electric magnitudes of the
analog sensor and electric feed of the motor is used to control the linear compressor
operation frequency.

Brief Description of the Figures

The present invention will be described in detail based on figures listed below,
wherein:
Fig. 1 illustrates a block diagram concerning the method in accordance with the

present invention;
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Figs. 2 to 5 illustrate didactical graphs related to the first analog signal processing in
accordance with the method of the present invention;

Figs. 6 to 9 illustrate didactic graphs related to the second analog signal processing
in accordance with the present invention;

Figs. 10 and 11 illustrate schematic overlapping of graphs shown in Figs. 5 and 9;
and

Fig. 12 illustrates an overlapping graph of substantially delayed analog signals.

Detailed Description of the Invention

In accordance with the concepts and objects listed above, a novel method for
temporary comparison between analog electric stimuli, wherein said method is capable of
determining through an arbitrary benchmark a delay between two or more analog electric
stimuli is disclosed.

In general, the presently disclosed method comprises treating two or more analog
signals by a comparison analysis between at least two "digital samplings" of each of analog
signals. This treatment takes into account two comparison parameters: one arbitrary
benchmark (a known value which may or may not be related to analog signals) and a
temporary scale.

As it is known from those skilled in the art, analog signals are transformed into
"digital samplings" such that they can be treated, studied and processed into microprocessed
and/or microcontrolled systems. Therefore, in accordance with the method of the present
invention, it is essentially required that two analog signals are firstly converted into "digital
samplings.”

From a conceptual viewpoint, in the method of the present invention, each of the
analog signals is subjected to a first interdependent treatment and then to a second
comparative treatment.

Said interdependent treatment of each of the analog signals comprises determining
a temporary time point at which each analog signal "reaches" an arbitrary benchmark. By
doing so, it is aimed at partly solving the limitations related to sampling rates referring to
analog-digital converters pertaining to the current state of the art.

Such interdependent treatment generally takes place by capturing two "digital
samplings” of each analog signal, wherein time counting is initiated simultaneously to the
"first digit sampling” and this time counting being terminated simultaneously to the "second
digital sampling.”

To make this time counting useful, it is necessary to confirm whether said "digital
samplings" are in different "quadrants” of the arbitrary benchmark (i.e. whether a "digital
sampling” is greater than the arbitrary benchmark, and whether the other "digital sampling” is

smaller than the arbitrary benchmark).
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In the event that the "digital samplings" are in different "quadrants” of the arbitrary
benchmark, it is possible to determine the time point at which the presently studied analog
signal reaches its arbitrary benchmark.

That is, it is possible to determine the occurrence of a "virtual sampling” (sampling
virtually calculated and related to the exact crossing between analog signal and arbitrary
benchmark), and the time point at which same occurs in a time scale defined between first
and second "digital samplings."

Therefore, the exact time point at which each of the analog signals has reached its
respective arbitrary benchmark is known. Based on these data (time points of occurrence of
events at one same temporary scale) it is possible to determine the time interval between
them.

This permits, for example, to check a (temporary or phasorial or angular) delay
existing between two analog signals of one same system. Or it also permits to check time
interval (or delay) at which one same "event" takes place when analyzed in different analog
signals.

Eventually, the presently disclosed concept can be applied with more than two
analog signals.

The concepts disclosed above will become clearer by analyzing a functional
flowchart illustrated in Figure 1, where the following steps are observed:

"Processing” of the first analog signal:

1.1 - Converting the first analog signal into digital signal (digital samplings);

1.2 - Determining an arbitrary benchmark R1;

1.3 - Capturing afirst sampling A11 and initiating time counting T1;

1.4 - Capturing a second sampling A12 and terminating time counting T1;

1.5 - Checking (quadrants) and validating samplings A11 and Al12;

1.6 - Determining and storing time interval AT1 between the previously validated
samplings A11and Al12;

1.7 - Interpolating between previously validated A11 and Al12 samplings;

1.8 - Determining the virtual sampling A 13 (in the crossing with the benchmark R1);

1.9 - Determining a time point IT1 at which the virtual sampling A 13 occurs;

1.10 - Determining time interval AT1 between one of the samplings A11 or A12 and
the virtual sampling A13;

"Processing” of the second analog signal:

2.1 - Converting the first analog signal into digital signal (digital samplings);

2.2 - Determining an arbitrary benchmark R2;

2.3 - Capturing a first sampling A21 and initiating time counting T2;

2.4 - Capturing a second sampling A22 and terminating time counting T2;
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2.5 - Checking (quadrants) and validating samplings A21 and A22;

2.6 - Determining and storing the time interval AT2 between the previously validated
samplings A21 and A22;

2.7 - Interpolating between previously validated A21 and A22 samplings;

2.8 - Determining a virtual sampling A23 (in the crossing with the benchmark R1);

2.9 - Determining a time point IT2 at which the virtual sampling A23 occurs;

2.10 - Determining a time interval AT2 between one of the samplings A21 or A22
and the virtual sampling A23;

"Processing" of temporary comparison:

3 - Determining time interval ATD;

Figs. 2, 3, 4 and 5 illustrate in a simplified way the processing of the first analog
signal, and Figs. 6, 7, 8 and 9 illustrate in a simplified way the processing of the second
analog signal.

Concerning Figs. 10 and 11, they illustrate in a simplified way the processing of
temporary comparison, wherein interval of interest ATD is illustrated, which refers to the
interval between virtual samplings A13 and A23. Thatp is, the interval of interest ATD
comprises a delay between the now compared two analog systems.

In this scenario, it should be emphasized that in graphs illustrated in Figs. 2 to 11,
virtual samplings A 13 and A23 occur between immediately subsequent samplings (A1 1 and
Al2; A21 and A22), and, therefore, said virtual samplings A13 and A23 are obtained by a
single "cycle" of time counting (T1 and T2), which may also be re-initiated to repeat the
process.

In this regard, it is ' worth to mention that, in accordance with a preferred embodiment
of the present invention, a time counting is based on time cycles (having frequency
preferably higher than the frequency of analog signal samplings), wherein terminatidn of a
"first time cycle" is simultaneous to the initialization of "a next time cycle." To this effect, all
and any sampling of analog signals (irrespective of their value relative to arbitrary
benchmarks) is capable of terminating the "present" time cycle and simultaneously initiating a
"next" time cycle.

This allows for two analog signals, even very delayed, to be subsequently
compared. A situation based on an eventual situation of this type is illustrated in Fig.
12.

From Fig. 12 it can be seen that a first analog signal has its first samplings (A1 1 and
Al12) respectively below and above the arbitrary benchmark, and, therefore, it is possible to
determine the virtual sampling A13just in the first time counting "cycle."

The same does not occur with the second analog signal, which has (for
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exemplification purposes) its three first samplings below the arbitrary benchmark and,
consequently, its fourth sampling above the arbitrary benchmark. In this context, the "first
sampling A21" comprises the third real sampling, and the "second sampling A22" comprises
in fact the fourth real sampling.

In this regard, it can be observed that the expressions "first sampling” and "second
sampling” are essentially related to an arbitrary benchmark, that is, it is preferably considered
the "first sampling” (A1 1 and A21), the last sampling for each of the analog signals in which
no change of quadrant has yet been occurred, and the "second sampling” (Al12 and A22) is
preferably considered the first sampling of different level (always in relation to the arbitrary
benchmark). This scenario can be better seen in Fig. 12 itself, where first samplings A11 and
A22 have a level lower than the level of the arbitrary benchmark, and second samplings Al12
and A22 have a level superior to the level of the arbitrary bench even if in the case of the
second analog system, the second sampling A22 is substantially delayed from the second
sampling A 12 of the first analog signal. :

In this example of Fig. 12, not only is the interval of interest AID established in one
single temporary counting "cycle" but also in two complete "cycles" and one fraction of a third
temporary counting "cycle."

The present invention also discloses a preferably microprocessed and mechatronic
system provided with the method for temporary comparison between analog electric stimuli
as mentioned above.

Generally, said system can be implemented in devices comprising at least an
analog sensor, at least an electric motor and at least a (microprocessed or microcontrolled)
core of conventional processing.

More specifically, said system provided with the presently disclosed method for
comparison is particularly implemented in devices whose electric motor and analog sensor
are associated with a functional and positive displacement as it is in the case of rotary motor
compressors, or also, linear motor compressors.

In any way, system provided with the comparison method is intended to determine a
delay between a first analog parameter of electric feed of the electric motor and the analog
sensor output signal by determining a time interval existing between at least a virtual
sampling of the analog parameter of the electric feed of the electric motor and at least a
virtual sampling of the analog sensor output signal. Again, said comparison takes into
account as comparison parameters an arbitrary benchmark and a temporary scale.

A functional example of application of this system provided with the presently
disclosed method for comparison in electric compressors is directed to a comparison of the
analog current of the feed of the electric motor and the piston displacement (monitored by an

analog output magnetic sensor). In this application, the system is intended to check a delay
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in those signals and provide parameters for eventual correlations which shall be needed.
After having described the method for temporary comparison between analog

electric stimuli and at least an application example, it should be construed that the scope of

the present invention contemplates other possible variations, and same is only limited by the

contents of the appended claims, also including therein possible equivalent means.
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CLAIMS

1. Method for temporary comparison between multiple analog electric stimuli,
comprising determining the delay between at least two analog electric signals in relation to at
least an arbitrary benchmark (R1, R2), CHARACTERIZED in the it essentially comprises the
steps of:

capturing at least a first sampling (Al 1) of a first analog signal, and initiating a time
counting (T1) simultaneously to this capture;

capturing at least a second sampling (A12) of the first analog signal, and terminating
said time counting (Tl )simultaneously to this capture;

checking and validating said samples (Al11l) and (Al12) based on the arbitrary
benchmark (R1);

determining a time interval (AT 1) between said samplings (A11) and (A12);

determining a virtual sampling (A13), and determining a time point (IT1) at which
said virtual sampling (A13) occurs;

capturing at least a first sampling (A21) of a second analog signal, and initiating a
time counting (T2) simultaneously to same;

capturing at least a second sampling (A22) of a second analog signal, and
terminating the time counting (T2) simultaneously to this capture;

checking and validating said samples (A21) and (A22) based on the arbitrary
benchmark (R2);

determining a time interval (AT2) between said samples (A21)and (A22);

determining a virtual sampling (A23), and determining a time point (IT2) at which
said virtual sampling (A23) occurs;

determining a time interval (ATD) between the time point (IT1 ) and time point (IT2).

2. Method for comparison, in accordance with claim 1, CHARACTERIZED in that at
least said samplings and time countings (T1, T2) are synchronous.

3. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said samplings and time countings (T1, T2) are asynchronous.

4. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said arbitrary benchmark (R1, R2) comprises a continuous value.

5. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said arbitrary benchmarks (R1, R2) comprise a variable value.

6. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said arbitrary benchmarks (R1, R2) are identical.

_ 7. Method for comparison, in accordance with claim 1, CHARACTERIZED in that

said virtual sampling (A13) comprises an analog signal amplitude value similar to the

arbitrary benchmark (R1) value.
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8. Method for comparison, in accordance with claim 7, CHARACTERIZED in that
said virtual sampling (A13) is obtained by interpolation between said first sampling (A1 1) and
second sampling (A12) of the analog signal.

9. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said virtual sampling (A23) comprises said analog signal amplitude value similar to the
arbitrary benchmark (R2) value.

10. Method for comparison, in accordance with claim 9, CHARACTERIZED in that
said virtual sampling (A23) is obtained by interpolation between said first sampling (A21) and
second sampling (A22) of the analog signal.

11. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time point (IT1) comprises a projection of said virtual sampling (A13) over the time
counting (T1).

12. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time point (IT2) comprises a projection of said virtual sampling (Al12) over the time
counting (T2).

13. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time interval (ATD) comprises a temporary delay between the analog signal (1) and the
analog signal (2).

14. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time interval (ATD) comprises an angular delay between said analog signal (1) and
analog signal (2).

15. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time interval (ATD) comprises a phasorial delay between the analog signal (1) and
analog signal (2).

16. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time interval (ATD) encompasses at least a temporary counting cycle.

17. Method for comparison, in accordance with claim 1, CHARACTERIZED in that
said time interval (ATD) encompasses multiple temporary counting cycles.

18. Method for comparison, in accordance with claim 16 or 17, CHARACTERIZED
in that said time interval (ATD) encompasses at least a fraction of temporary counting cycle.

19. Mechatronic system provided with the method for temporary comparison
between analog electric stimuli as defined in claims 1 to 14, and essentially comprising at
least an electric motor and at least an analog sensor associated with the functional
movement of said electric motor, said system being CHARACTERIZED in that it comprises
determining a delay between an analog parameter of the electric feed of the electric motor

and the analog sensor output signal by determining a time interval (ATD) existing between at
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least a virtual sampling of said analog parameter of the electric feed of said electric motor
and at least a virtual sampling of the analog sensor output signal.

20. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that it is
embarked in a single microprocessor and/or microcontroller.

2 1. Mechatronic syste'm, in accordance with claim 19, CHARACTERIZED in that it is
embarked in multiple microprocessors and/or microcontrollers.

22. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that it
comprises a rotary motor fluid compressor.

23. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that it
comprises a linear motor fluid compressor.

24. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that the
magnitude of said analog sensor is proportional to the speed of a linear actuator.

25. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that the
magnitude of said analog sensor is proportional to the position of a linear actuator.

26. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that the
magnitude of said analog sensor is proportional to the position of an electric motor rotor.

27. Mechatronic system, in accordance with claim 26, CHARACTERIZED in that
said analog parameter of the feed of said electric motor is proportional to the electric current
of said motor.

28. Mechatronic system, in accordance with claim 19, CHARACTERIZED in that
temporary measurement between electric magnitudes of said analog sensor and said feed of

the electric motor is used to control the linear compressor operation frequency.
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