MESSAGING METHOD This invention relates to a short message format that captures useful
information embedded in a data vector of a sequence of symbols or numbers. 5 The data vector may
represent mAE200F828R3Xorms of information generated by various electroM€ HAGIAIMEGON
systems. This short message format is particularly useful when bandwidth limited communication links
are used to transmit a data set that can be represented as a set of data vectors that is true for
essentially all types of data. 10 Described herein is an algorithm formulated to be useful for data
communications problems associated with bandwidth limited communications links. 15
BACKGROUND OF THE INVENTION LMESSA GINGWMETHODandwidths exist for one or more
reasons for many communications systems and the data to be transmitted can thus take inordinate
periods of time to transmit because of the low data rate achievable 20 on the channel. Even when

communicationghangelBhadeadste asdyidiiassaviane (hie eraribestigfata may be such

that it is not of adequate benefit to devote that available bandwidth to the task of communicating the

data to Whereiiﬁﬁﬁyﬁé%\‘ grkeddedains datie ﬁ?ghh‘gﬁf@tﬁ@]}mpéﬂ@ﬁ éﬁm&@rmu@msalgorith ms
T A T e
described thabysesrifia ceqtiende aidhnfomessogesdreinanJhisakletarsesthgt fanhet givided into a
2 particularly useful when bandwidth limited communication links are used to

transmit a data set that can be represented as a set of data vectors that is true

for essentially all types of data.

10
Described herein is an algorithm formulated to be useful for data

communications problems associated with bandwidth limited

communications links.
15 BACKGROUND OF THE INVENTION

Low data communication bandwidths exist for one or more reasons for many
communications systems and the data to be transmitted can thus take
inordinate periods of time to transmit because of the low data rate achievable
20  on the channel. Even when communication channels of adequate bandwidth
are available, the priority of the data may be such that it is not of adequate
benefit to devote that available bandwidth to the task of communicating the
data to where it may be of greatest value.
This highlights the importance of data reduction algorithms for the

25  transmission of data generated by various electronic and information systems.

BRIEF DESCRIPTION OF THE INVENTION
In this specification a potential solution to this problem is described that uses

30  asequence of short messages to transmit a data set that can be divided into a



number of data vectors. Each short message captures the essential information embedded in a data
vector. A reconstructed data set can then be formed after a number of short messages have been
received. THEQ@8MMEIBATIed data set contains the essential information emBeddER9GI80Geinal data
set. S In a broad aspect of the invention a method of creating a short message for the transmission of
information embedded in a data vector, the data vector consisting of data points, and the short
message has the form 10M [VI., V2, , VNIP2i | PAT,at where V1, 172r. ./VN are the values of N
peaks, Pt, P2,. ., Pig, are their corresponding positions, ,u and care the mean and standard deviation

of the data pgiptssentidachivdb AaBabciBbrvhreasbeapritadinciidestibbifdiowiagsieps:
15selecting the Iargestﬁ&z‘ak in said data vector, selectinlgéihe next largest peak if its position is greater

than a predeterniiede t?oﬁaééﬁéﬁ%nﬁrﬁﬁ%ﬁ]éﬁ IR B EFRHY hadersn 8! otherwise,
select the next Iarg}%s?;rpoqa%lﬁo?r@gnr‘fgsgggém%greg%% S SERFHEMRIE RS AL ERE REEGSTG BINed N peaks
cted or the list of pe

have been 20sele S In said data vector In descending order has been exhausted.
In yet a furthejaspest thictbssimiaitiofomenivaloathetlidrestiheepgsahtiattheedata vector, more
representative mean and standard deviation of the 25 background are calculated with the further step

of removal of the dataioints around the positions of the \guqs of interest. In an aspefct of the
invention a plRAIRF IS arPeRbA AR AR they! f creating a short message for the

transmission of information embedded in a data vector, the data vector

consisting of data points, and the short message has the form

10 M=[Vy, Vo ..., VN Py Pay...,Pn iy 0,
where Vi, Va,. . ., Vy are the values of N peaks, Py, Pz,. .., Py, are their
corresponding positions, uand o are the mean and standard deviation of the
data points contained in the data vector, wherein the method includes the
following steps:
15 selecting the largest peak in said data vector,
selecting the next largest peak if its position is greater than a
predetermined position separation from each of the said previously
selected peaks, otherwise, select the next largest peak, and repeat the
previous selection steps until the predetermined N peaks have been
20 selected or the list of peaks in said data vector in descending order has

been exhausted.

In yet a further aspect of the invention when values of interest are present in
the data vector, more representative mean and standard deviation of the
25  background are calculated with the further step of removal of the data points

around the positions of the values of interest.

In an aspect of the invention a plurality of said short messages can be used to
reconstruct the value tracks in the data set, the method of reconstruction after

30  receiving a number of successive short messages comprises, forming a matrix



reconstruct the value tracks in the data set, the method of reconstruction after 30 receiving a number
of successive short messages comprises, forming a matrix 3 with the number of rows being the
number of SWEr2Peda8a§és received and the number of columns being the RGRB&2FI8itfENns, where
in each row, the entries whose columns correspond to peaks in the short message are the peak
values, while all other entries are set to a predetermined value to represent 5 background values
wherein such a matrix contains the value tracks in the data set with all the selected peak values of the
original data set. A specific embodiment of the invention will now be described in some further detail

with reference to and as Ilustraied D4R AccAMRARNING i9uies: Thisd embedijeentiigilustrative of

an underwater sensor and communication environment in which the application of the invention is
described butliteshenitieraifrestrininhdeingpthefithmipeeotipasisits, aphiitainaaatotrer, dhgironments

or applications. Suggestions gnd descriptions of other embodiments may be included within the scope
of the inventiSH%{?gt%V Fr?a%%@%% B%I%ﬁ?ﬁ?& RTtRii Sa%'f[?:(]glrlﬁaps(’alaﬂho)}‘itnrgl1 @SL?r%%agre gf grgg%hg:aly features

of the inventiqRIRay g ahaviRdRefigiearducne desardrarinihedspakiticatiepredittF
DESCRIPTION OF THE FIGURES 20 Fig. 1 depicts an embodiment of the flow diagram of the method

of the inventidackEprndrivesTherarondR M EMBOIME (e SRR ENRON 25 A
D AL I I SARIC DA RaR DRMBE LI BkRLEE e, Fach Meosage

summarises the information em ata vector in a contpact format that is suitable for
applications using bandwidth limited
A specific embodiment of the invention will now be described in some further
detail with reference to and as illustrated in the accompanying figures. This
10  embodiment is illustrative of an underwater sensor and communication
environment in which the application of the invention is described but it
should not restrict the scope of the invention to this application in other
environments or applications. Suggestions and descriptions of other
embodiments may be included within the scope of the invention but they may
15 notbeillustrated in the accompanying figures or alternatively features of the

invention may be shown in the figures but not described in the specification.

BRIEF DESCRIPTION OF THE FIGURES

20  Fig. 1 depicts an embodiment of the flow diagram of the method of the

invention.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

25 A purposely-designed short message format can be used to transmit a set of
data. Each message summarises the information embedded in a data vector in
a compact format that is suitable for applications using bandwidth limited
communication links. A sequence of such short messages can be used to
reconstruct the data set with the relative values preserved. This short

30  message format can be used in conjunction with other data communications



communication links. A sequence of such short messages can be used to reconstruct the data set with
the relative values preserved. This short 30 message format can be used in conjunction with other
data commWaMME8253Igorithms such as those utilising image compressRSATaERP8e/8¢Sction
algorithms, which are the subject of a separate patent application in the name of the same applicant,
entitled "Matrix Compression Arrangements” and filed on the same day as this specification, and which
is incorporated herein by 5reference. This specificatibn provides a design of a very short message that
summaries the information provided by a data vector and is so short that it can be used for
applications utlfisirighsas ety batdlose thkilisiteglivmgemcmicptiensiimkendo easmghygdenvector, the short
message take? the I%;gls M =[1/4,172/... N/ Pa,.P2, . , PN l5tW ere \{Ibééc%ﬁv'\%ﬁlerze ;clhe values of N
peaks, Pi, P22ISSRH Mg ﬁ’é%f)%b%ﬁlﬂr?éeﬁggﬁ%ﬁ%%@?ﬁi%%% PhEn 8hd standard deviation of
the data pointsy RBigiRes 4B S HateNaaal. Viatwe @bmis-assivdicaton ahihe bickgidiled level and
the standard deviation o-is an indication of the background variability. 20 If there are values of interest

present in theddeliae\asanss daprs sbis sResifieatioanandanbish Bdnepimrsried Rk Bind may be
calculategj Witrt}:f&een ce.

This specification provides a design of a very short message that summaries

the information provided by a data vector and is so short that it can be used

for applications utilising severely bandwidth limited communication links.
10

For any data vector, the short message takes the form
M=[Vi, Va..., VN, P, Ps ..., PN 1 0],

15  where V4, Va,. .., Vn are the values of N peaks, Py, Pa,. . ., Py are their
corresponding positions, xand o are the mean and standard deviation of the
data points contained in the data vector. The mean £ is an indication of the
background level and the standard deviation ois an indication of the
background variability.

20
If there are values of interest present in the data vector, more accurate mean
and standard deviation of the background may be calculated with the

removal of the data points around the positions of the values of interest.

25  When selecting the N peaks, a minimum position separation should be
predetermined so as to avoid two peaks coming from related data points,
which may represent the same source represented by the data points or a

common signal source if the data is representative of signals, being chosen.



removal of the data points around the positions of the values of interest. 25 When selecting the N
peaks, a minimum position separation should be predetermined so as to avoid two peaks corning from
related data¥yRiMHI8RER may represent the same source represented by tReTHAER(96IPRL769 a
con-unon signal source if the data is representative of signals, being chosen. WO
2006/128252PCT/AU2006/000760 5 The value of N will depend to some degree on the wanted or
needed size of the short message and this may be determined by a number of factors that include the

capacity of the communication channel that is available at thﬁ?éime an%or thee?#gber of peaks of
interest that arBe¥glie akdbe torePemt iR B e IeE SR OR e WA RhEE I%Yeer?équirement

may Sometinp ASREMhOANALRRIR 06 EPUC SIRRORB I B} PRISSADY 2 processor

or which may be determined By a human operator who is capable of determining the peaks of interest.
10 Referring indtiglt, threqarmadtiucd, theasonmimuoinaiimiuctesiie fbioisay ateble stidwitighe largest

peak (14), selecting the next largest peak if jt.passes the position separation test for each of the
previously se?é&‘%lgd)]b ?(Q%?,e%@\f/%f‘, %%olggeﬁ?g}%% gﬁ%r ,115%?1{ %(E? B Stop: ﬂlﬁf‘%eé:gks have
been selgcted ppHbgHisHALRERKSIRdRRACTHE L ardes fiasDREN xhpusiedbR)s HoTdni othe

message (22) contains at most N peaks The process is illustrated in the flow chart at Fig. 1. The step
of determining ¥eaiablanbebegrelskehangriihe soathitbne s5m die sbosran SRIWEBI REliminary step
that as describged ¢an b, | nee SiswwhR-REdyrdatermined. The step of
determining aW?H(é%p%l&iggt%g ggﬁglggc@%%ﬁortinﬁﬁgvalue of tﬁgge peaks in descending order
to form a peald seetainir(d Zhéspaisksapialienasary step of data preparation. 25

10  Referring to Fig.1, the procedure, at a minimum, includes the following steps:
selecting the largest peak (14), selecting the next largest peak if it passes the
position separation test for each of the previously selected peaks (16),
otherwise, go to the next one (20), and so on. Stop if N peaks have been
selected or the list of peaks in descending order has been exhausted (18).

15 Thus, the message (22) contains at most N peaks. The process is illustrated in

the flow chart at Fig. 1.

The step of determining the number of peaks N and the required position
separation S (10) is a preliminary step that as described can be determined on

20  an as needs basis or may be predetermined.

The step of determining all the peaks in the data vector and sorting the value
of those peaks in descending order to form a peai< vector A (12) is also a
preliminary step of data preparation.

25
The data vector can represent any data and may in one example represent a
signal received at a remote sensor having a variety of characteristic including
for example a voltage, current, etc. which fluctuate over time and thus have

one or more peaks of which none, one or more may be of particular interest.



The data vector can represent any data and may in one example represent a signal received at a
remote sensor having a variety of characteristic including for example a voltage, current, etc. which
fluctuate ov¥¥QiR9864382Rus have one or more peaks of which none, one orabrEUHEG/ WO WP particular
interest. WO 2006/128252PCT/AU2006/000760 6 After receiving a short message of the form
described above, the end user may first assess how much some of the peaks are above the
background level with consideration being given to tiée background variability as well. A large 5
difference in either and both indicates that a value of interest is present which warrants further
investigation. The end user may also perform a statistical analysis to quantify the significance of the
peaks compared to the data contained in the data vector 10 after gssuming,a commonly used
statistical moé\éﬁt%Fﬂ?@H%g.WEP&‘?ﬂfa&Fpﬁﬁﬁérﬁb ﬁ?ﬁf’r‘t? S r%s% Ve the SiedShbst suitable for

modelling the,5i ﬁk&%@s@@@%ﬁ}@ﬁiﬁéﬂﬁ&ﬁ@o\ﬁﬁ%eﬁk@ Rrehpbiib/AHe Psitk SupaHenieFa normal

distribution with mean p and standard deviation o is defined as 15g(x) =1 exp( (X- P)2) 20-2 and that

for an exponewiidl distsidetiatids bemglgmnto(theabaﬁkgrpmﬁéf prhiliintypeeraliy sAEgeN of a
PO ot e By, A RSB B A P B 1 BFest s present which

warrants further investigation.

The end user may also perform a statistical analysis to quantify the
significance of the peaks compared to the data contained in the data vector

10  after assuming a commonly used statistical model for the data. Normal and
exponential distributions may be the ones most suitable for modelling the
signal data contained in the data vector. The probability density function of a

normal distribution with mean y and standard deviation ois defined as

1 (x—p)’
15 = exp(— @)
glx)=— Ton P )
and that for an exponential distribution is
1 X
h(x) = —exp(=—). (2
o @
20
If f(x) is the probability density function of a probability distribution, then the
cumulative probability at p is defined as
Px<p)= [ f(x), 3)
25

which is the probability of a random variable X with the probability
distribution defined by the density function £(x) being less than or equal to p.



P(X p) = f (x)dx,(3) WO 2006/128252PCT/AU2006/000760 7 Thus, for a given p, this cumulative
probability characterises how significant the value p is. Assuming that values of the data vector fit a
normal distrQtieAcR835% is 5 possible to fit the model to the values to find RCAMIE2004H8A78%e the
maximum likelihood estimation of the mean and standard deviation for the given data. Having
calculated the probability density function using equation (1), it is possible to evaluate the cumulative
probability at each of the N values utilising equation{3). These cumulative probabilities indicate how
significant 10 the values are and provide guidance to an end user as to whether a value of interest
might be preseRisAssunine:thp] this valuedaivhedsbabititiorliimnterisendotakifstiiation, it is
possible to fit the model to find a in maximum likelihood sense. The end 15 user needs this number a
to perform th&hsyadtedr dhalysis, so it is needed in the short message M=[11, 1121P2, ./ PN,0; cei 20
Then, it is possible to evaluate the cumulative probability for each of the N peaks similarly to the
normal distribution case. The short message formed in this way is so short that it can be transmitted to

an end user d\sekiEG thabvalyealide drinaeeiomffimretpal ighiidion, then it is

5  possible to fit the model to the values to find p ando, which are the maximum
likelihood estimation of the mean and standard deviation for the given data.
Having calculated the probability density function using equation (1), itis
possible to evaluate the cumulative probability at each of the N values
utilising equation (3). These cumulative probabilities indicate how significant

10 the values are and provide guidance to an end user as to whether a value of

interest might be present.

Assuming that the values of the data vector fit an exponential distribution, it
is possible to fit the model to find o in maximum likelihood sense. The end
15  user needs this number o to perform the statistical analysis, so it is needed in

the short message
M=[Vi, Vo,.., VN, Py, Ps..., Py u o a.

20  Then, it is possible to evaluate the cumulative probability for each of the N

peaks similarly to the normal distribution case.

The short message formed in this way is so short that it can be transmitted to
an end user quickly even via a bandwidth limited communication channels.
25  The end user can examine the peak values taking into account of the mean
and variance, which represent the background level and its variability. A
statistical analysis to quantify the level of significance of the peaks may also

be conducted.



25 The end user can examine the peak values taking into account of the mean and variance, which
represent the background level and its variability. A statistical analysis to quantify the level of
significanceVWPtHY@EMRE2may also be conducted. 8 With a number of succBEIM2MsRMWBEsages, it is
possible to form a matrix with the number of rows being the number of short messages received and
the number of columns being the number of positions. In each row, the entries whose columns
correspond to peaks in the short message are the p8ak 5 values, while all other entries are set to an
appropriate value as described below and will be called the background value. Let m and 11 be the

maximum an¥\itin ﬁrmm@ueé yeeprssiNe Bhfrormelshgeshibrispessitje so Gmanvennedrdet the

background val 10 b= 02/ 4 nlgfll It |st en Slb}f to dis h|s matrix as an image,
which can be're l’ﬁ{ﬁrred L0 %%bgrrgcgon‘évtsruc e faset al§§s}rlac &EE a§e wsﬁg ?’se% M ??NS way with

the peak valugs preseived! HoMihibe appigalatatubibthasepskileshin theaarlthatdhehivention is not 15
restricted in its use to the particular applications described. Neither is the present invention restricted

in its preferrcBPEHASOARMSA RIS SIS R I dRiAsak ciameharidrasrase Ass Haaneskd or
dep|ctedsherg}gﬂgw{%gggrg&g&e%{?g%&e&gg rﬁggg@@ﬁgg@g al ‘ggadged\égg}%&iepartlng from

the principles of the'invention. There erstood to include all such
modificationsbelthin dtscsedfide@alled the background value.

Let m and n be the maximum and minimum values respectively from all the
short messages. One way to set the background value is

10  b=min{d(m~n), 4n/5}.Itis then possible to display this matrix as an image,
which can be referred to as a reconstructed data set. Value tracks can be

visualised in this way with the peak values preserved.

It will be appreciated, by those skilled in the art that the invention is not

15  restricted in its use to the particular applications described. Neither is the
present invention restricted in its preferred embodiment with regard to the
particular elements and/ or features described or depicted herein. It will be
appreciated that various modifications can be made without departing from
the principles of the invention. Therefore, the invention should be

20  understood to include all such modifications within its scope.



CLAIMS 1.A method for creating a short message for the transmission of information embedded in a data
vector, the data vector consisting of data points wherein each point has a value and a position, and the
short message having the form ,VN,PI,P2, PN,BGgVarb where VI, V2, .., VN are values of N peaks,
P1, P25 .5 PN5 are their corresponding positions in the data vector, Bill and Var are indications of
background level and variability of the data pointyplngsgontained in the data vector, the method includes
the following steps: a) determining a maximum number of peaks N to be included in the short
message M, a minimum position separation for the peaks in the short message, and indications of the

background level andiyafia@ifity @tie dathpeinkvalpesoseontaingshinihm dataestaion  b) selecting a
largest peak in said data vector, and addin%the value and corresponding position of the selected peak to

the short meSBhgadgs in 2 dytagieciohdhe dala YeriRistsiking i sBLmRANE JrRSHRIP #A5R B Yhinimum

position separgtiovhfiemn@achositraithRtEO styt5aies4ed RAaks tHeebradding the value and position of the
selected next largest peak the short message M; %12% repeatin%ét?) ¢) until the said maximum number
] rid

of peaks N has been selected or tixftlez[igtl7(§f2peakﬂsV -dataVe r(]jvescending order has been

exhausted; apgkre V) Wransmiwinartheasherbmepsags P2, Phe methodf wldinackravpheigingthe indication of
background level Bill is a mean .t of the data goints contained in the data vector, and the indication of

variability VA EPasRdEFSHBNERE BS srthéaiats PriisrliennefifackerHELRL\Aor. 3.The method of

claim 1, wheygitiility 35 thddiy gsmivadues obNpeakm oharignalcRdIRInERed i dtiNgsate time points
associated with each of the N peaks, and Bill and Var are a background level and a variability of the data

vector repreS8M NP I B nal.

a) determining a maximum number of peaks N to be included in the short
message M, a minimum position separation for the peaks in the short message, and
indications of the background level and variability of the data point values contained in
the data vector;

b) selecting a largest peak in said data vector, and adding the value and
corresponding position of the selected peak to the short message M;

c) selecting a next largest peak if its position is greater than the minimum position
separation from each of said previously selected peaks, then adding the value and
position of the selected next largest peak the short message M;

d) repeating step c¢) until the said maximum number of peaks N has been selected
or the list of peaks in said data vector in descending order has been exhausted; and

e) transmitting the short message.

2. The method of claim 1, wherein the indication of background level BG is a mean
u of the data points contained in the data vector, and the indication of variability Var is a

standard deviation o of the data points contained in the data vector.

3. The method of claim 1, wherein Vi, V,, ..., Vy are values of N peaks of a signal,
and Py, Py, . . ., Py, are time points associated with each of the N peaks, and BG and Var

are a background level and a variability of the data vector representing the signal.



10 4. The method of claim 2, wherein the mean and standard deviation are calculated by the further step
of: e) removal of data points in the data vector around said positions of the peaks in M, and

calculating a mean and standard deviation of the datg points remaining in the data vector. 5. The method
of claim 3, wherein the background level Bill and the variability Var are a mean ji and a standard deviation

CS of the dafa vectpréeRERRRIGINAANS Signakeid. (ommagthad eflaimdby fuihiesoelucingde steps of:

determining a parameter a, such that the data vector fits an exponential distribution defined by the
parameter aii R {ERsEACMiinood sense; and including the parameter a with the short message M. 7.

The method of clair) }efigthes fMekddibgits in fHediba 2l RekSiNSatidRIaHaRter aldheaktng the peak

values in descending order to form a peak vector A before step b), and wherein . step b) is performed
by selecting ¥ 8 salak i ieaasrnatdsiaRdand dardaHg et aidaaRaiesressstamg of the
selected firsi,pgak to the short message M, and wherein steps c) and d) are performed by repeatedly
selecting a next peak in the peak vector A and testing if its position is not within the determined minimum
position separation from each of the previously selected peaks, and adding the value and

corresponding positas gkthedseferad perkdeithtemsiagsull unil Bibentl heaksidug/bean selected or
the list of peaks in the peak vector A has been exhausted. 8. A non transitory computer readable medium

containing iffradHEH KL Hndasn dexiatingruRtidy <t MR e U R SE8 creating a short

message for the transmission of information embedded in a data vector, the data vector consisting of data
6. The method of claim 1, further including the steps of:
determining a parameter o such that the data vector fits an exponential
distribution defined by the parameter o in a maximum likelihood sense; and

including the parameter o with the short message M.

7. The method of claim 1, further including:

finding all peaks in said data vector and sorting the peak values in descending
order to form a peak vector A before step b), and wherein

step b) is performed by selecting a first peak in the peak vector A and adding the
value and corresponding position of the selected first peak to the short message M, and
wherein

steps c¢) and d) are performed by repeatedly selecting a next peak in the peak
vector A and testing if its position is not within the determined minimum position
separation from each of the previously selected peaks, and

adding the value and corresponding position of the selected peak to the message
M until either N peaks have been selected or the list of peaks in the peak vector A has

been exhausted.

8. A non transitory computer readable medium containing instructions stored
thereon, said instructions for implementing a method for creating a short message for the

transmission of information embedded in a data vector, the data vector consisting of data



11 points wherein each point has a value and a position, and the short message having the form
,VN,PI,P25 PN,BG,Varb where VI, V2, . ., VN are values of N peaks, P1, P25 . 5 PN5 are their
corresponding positions in the data vector, Bill and Mar are indications of a background level and
variability of the data point values contained in the data vector, the method includes the following steps:

a) determinipgia:nasRuneaipRal ahpaaksl 4adeosiisiedia the ghertheessaas Mazanyinimum
position separation for the peaks in the short message, and indications of a background level and

variability of ata point values contained in the data vector; b) selecting a largest peak in said data

vector, and adding the value and geaespending pogition of the, seteatad peak to the short message M;
c) selecting a next largest peak if its position is greater than the minimum position separation from each of

said previou¥)Ee¥eted peaks ¥R iR §HAER I Bind positidivot th i S eisanesdingrgest peak to the

short messagesMons inkthteRRAVOSSIERE hHAN 1P ers U INAIMWNIBHRIEE 6 @hPRAKS Mhas been selected
or the list of peaks in said data vector in descending order has been exhausted. 9. The non transitory

computer reXAEBEINithn drte B alirseontachindhndater sskgiumsthatinsiidesthfiean R of the

data points gentaingd drpbe data vector, and the indication of variability Var is a standard deviation CS of
the data points contained in the data vector. 10. The non transitory-cor@)uter readable medium of claim

9, wherein the mea® A1 SRAHAS Y BRGNS of RGRES Y h BRI tdp 1BF shorky removal of data

points in thedadeh¥esmnarminc saibfasii s ekihiebeakspeni, ianekcalst|aiiRg gemean and standard
deviation of the data points remaining jn the d(ftta vector. 11.Th§ non transitory computer readable
a

|
medium of clafHsBINR Qf&rliavkgr lgv 4n variability of the data point value$ contained in the
data vector;

b) selecting a largest peak in said data vector, and adding the value and
corresponding position of the selected peak to the short message M;

c) selecting a next largest peak if its position is greater than the minimum position
separation from each of said previously selected peaks, then adding the value and
position of the selected next largest peak to the short message M;

d) repeating step c¢) until the said maximum number of peaks N has been selected

or the list of peaks in said data vector in descending order has been exhausted.

0. The non transitory computer readable medium of claim 8, wherein the indication
of background level BG is a mean p of the data points contained in the data vector, and
the indication of variability Var is a standard deviation ¢ of the data points contained in

the data vector.

10. The non transitory computer readable medium of claim 9, wherein the mean and
standard deviation are calculated by the further step of:

e) removal of data points in the data vector around said positions of the peaks in
M, and calculating a mean and standard deviation of the data points remaining in the data

vector.

11. The non transitory computer readable medium of claim 8, wherein Vi, Vo, . . .,



VN are values of N peaks of a signal, and P1, P2,. .. 5 PN are time points associated with each of the N
peaks, and Bill and Var are a background level and a variability of the data vector representing the signal.
12. The non transitory computer readable medium of glaim 11, wherein the background level Bill and the
variability Var are a mean ji and a standard deviation CS of the data vector representing the signal. 13.

The non trangiteiy ¢oRRUENpasiaiie Medinmal ¢aim 8, furtheripakidipeitiae.stepaell wiletermining a

parameter a, such that the data vector fits an exponential distribution defined by the Parameter aina
maximum likaRioSd eNeaks AMERIIARAN parapriae caarndithy flahs rarigitity elNberdatehe non

transitory comptéerdsasarigsmediumaef claim 8, further including: finding all peaks in said data vector
and sorting the peak values in descending order to form a peak vector A before step b), and wherein
step b) is performed by selecting a first peak in the peak vector A and adding the value and

corresponding positigs gfthesalesiedinsiteeakdadRariitigssads IV, wRswheiein -~ steps ¢) and d)
are performed by repeatedly selecting a next peak in the peak vector A and testing if its position is not

within the deRBFkErEEHRIRL B pBdithsyaupatinonas arh 2R b sr el diktiey Hebks, and

adding the valbvaandLesrasprReiNa Pasitignmel the selected peak to the message M until either N peaks
have been selected or the list of peaks in the peak vector A has been exhausted. 15. The non transitory

computer readable medium of claim 8, further comprising transmitting the short message.
13. The non transitory computer readable medium of claim 8, further including the

steps of:
determining a parameter o such that the data vector fits an exponential
distribution defined by the parameter a in a maximum likelihood sense, and

including the parameter o in with the short message M.

14.  The non transitory computer readable medium of claim 8, further including:

finding all peaks in said data vector and sorting the peak values in descending
order to form a peak vector A before step b), and wherein

step b) is performed by selecting a first peak in the peak vector A and adding the
value and corresponding position of the selected first peak to the short message M, and
wherein

steps c¢) and d) are performed by repeatedly selecting a next peak in the peak
vector A and testing if its position is not within the determined minimum position
separation from each of the previously selected peaks, and

adding the value and corresponding position of the selected peak to the message
M until either N peaks have been selected or the list of peaks in the peak vector A has

been exhausted.

15. The non transitory computer readable medium of claim 8, further comprising

transmitting the short message.



