WO 2012/ 084409PCT/ EP2011/ 071060 1 Title: Monitoring system Description
Onl i ne, robust, reagentless and | ow mai nt enance sensors that detect the
presence wodoosesnt rati on of bacteria iq fluids will hace/mRpetientioad use in
many areas where a continuous nonitoring of bacteria can ensure m crobi al
quality or decrease the nunber of manually collected 5 sanples and
measurenments. An exanple is related to nonitoring mcrobial water quality
in wells/water intake, water works and/or water distribution system

Met hods for analysis of particles in liquid sanples are known fromthe 10
prior art. In sone of these nethods a plurality of imge of the fluid is
recorded and fuggkher anal ysefidnitoRhsleystd® | dentifying the characteristics
of the particles. Currently the nost advanced box-product online sensors
and alarm 15 systens for nonitoring (mcrobial) water quality are turbidity
sensors and particle counters. Turbidity, however, is only an indicative
nmeasurenent as it is not only bacteria that can change the turbidity of
water, furthernore, turbidity sensorsDésiptisansitivity and have a
relatively poor detection limt. On-line box-product particle counters for
water quality 20 neasurenents do have the sensitivity and detection [imt
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having a sizes Hb@b@éﬁelwce&ﬁﬂd thuseattafienNbf Paicténd B fRotNVAN VRS Boteetial
effective for detecting bacteria in |iquids and they cannot discrimnate
bet ween 25bact &8¢ BMHMVOBIRSS Waehs @ Icelinpars Mantiereg gfasiere cBusbers are

prone to error i ON h vel y
| arge and WO %%egy%gﬁﬁﬁg%%#yﬁﬁgglll f%ﬁ%gﬁaqggﬁ%%éﬂ}§1r%ﬁﬁy%x%géﬁ&%lnute)

t hrough theb neasurpéeaeqndunensurén@rﬁaném anorfiplews irglabéd éo renstiodd lory a large

tubing systemt @P E lees ravit% . ensur the onst nt %} Thus,
the constant fl6W'P &ﬁi ermert”i's g @'HF’?%@ htA) égrggn?%e prior
art systenms. Myigieion dyfienenl i ne net hods available on the mar ked require
huge amobunts of water during the neasurenent period. In many applications
(e.g. inawll) there are no drain avail able and thus the known systens

can not be useQsethods for analysis of particles in liquid samples are known from the
10 prior art. In some of these methods a plurality of image of the fluid is
recorded and further analysed in order to identifying the characteristics

of the particles.

Currently the most advanced box-product online sensors and alarm
15 systems for monitoring (microbial) water quality are turbidity sensors and
particle counters. Turbidity, however, is only an indicative measurement
as it is not only bacteria that can change the turbidity of water, fur-
thermore, turbidity sensors lack sensitivity and have a relatively poor
detection limit. On-line box-product particle counters for water quality
20 measurements, do have the sensitivity and detection limit required,
they can, however, only detect particles with diameters down to 1-2
um. Bacteria in water have sizes from 0.3 um to 3 um, most of them hav-
ing a sizes below 1 um, thus current particle counters are not effective
for detecting bacteria in liquids and they cannot discriminate between
25  bacteria and other particles. Furthermore, particle counters are prone

to errors in the readout if there are deviations in the relatively large and



10 It is an object of the present invention to provide a particle and/or

m cro organi snms nonitoring and al arm systemthat does not require a

const ant Wwbaw2zsaioaccess to a drain. 15 This object canpro@/ERediilovedo by a
nmoni toring system having the features defined in claim 1. | npr oved

enbodi nents are disclosed in the sub clains, the follow ng description and
t he draw ngs. The nonitoring systemfor nonitoring the nunber and/or
concentration 20of particles in a fluid according to the invention

conprises - a mcro processer configured to execute progranmed instructions
in order to idéﬁFFFV”ﬂﬁd’E1%%@ﬂﬁvnHgﬂﬂh%%@@ﬁhe§P6P§§@”ﬁ§Hh@”&HﬁaCQH‘optica
sensor menber Fei~S) RO z z i ﬁsﬂig |, i e,
where the optiggﬁpggﬁtggﬁﬁiﬁgg%§?§k%@%#?g%ﬁe Itog¥i%€¥@%£#mﬁ%%s aghg i mge
of at |east a paensok thhedrstard flemd where the nonitoring system (2) is
configured to generate an alarmif a predefined crite- 30non is neet. WO
2012/ 084409PCT/ EP2011/ 071060 3 The nonitoring systemis configured to

determ ne the mHodene armhsintGRIW sy iedrhent Bforeadt td Bfaih Widde dlidiges on t he
basi's of the O%_f the prior art systems. Moreover, the online methods available on the

marked require huge amounts of water during the measurement pe-

riod. In many applications (e.g. in a well) there are no drain available

and thus the known systems can not be used.

It is an object of the present invention to provide a particle and/or mi-
cro organisms monitoring and alarm system that does not require a

constant flow and access to a drain.

15  This object can be achieved by a monitoring system having the fea-
tures defined in claim 1. Improved embodiments are disclosed in the

sub claims, the following description and the drawings.

The monitoring system for monitoring the number and/or concentration
20  of particles in a fluid according to the invention comprises
- a micro processer configured o execute programmed instructions in
order to identify and classify particles;
- storage means and
- an optical sensor member comprising:
25 - a 2-d optical sensor and
- a light source,
where the optical sensor member is configured to record at least
one image of at least a part of the fluid and where the monitoring
system (2) is configured to generate an alarm if a predefined crite-

30 rion is meet.



tical response of single particles in a sanple zone in the fluid and - that
the fluid in the sanple zone is kept stationary relative to the 5optical
sensor newbenixhssiong t he recordi ng of an jimage. Particl esTapeoiaon®saer ed t o
be all objects of interest in the fluid. %Particl es may be m cro organi sns
such as alga, parasites or bacteria by way of exanple. These mcro

organi sns nmay be in the dianeter range of 0.3- 10 20 m However, this
range is not alimt. In fact the nonitoring systemaccording to the

pr esent |nvent|on is, in principle, capable of detecting all types of
particles present'Nen rf‘ﬁ'é”cfrlrlg dysteme '%Lﬁqrﬁ'ﬂpr%nf%lqug”ﬁ'ﬁﬁaM% r&HmH@E ecting

particles and mC&H&icﬂ%Br%&ﬂ%@Wﬂ i dHide FﬁHﬂr?é"ﬁTla :rjb%o%g% bﬂ]e 2 e der

restricted by the dinensions of ing a flow ce
1 mm Thus the culic@nessaTssaf sm@i&pcdmssnprﬁ@rsml,@aomanrgéwebﬂummd) or gani sm
in water. The predefl n% |ter on ma%/?l be an sui tfgle criter however ;

it may be preferred t(ﬁT éd(J:rllll? el on' g €% zﬁeé)él R b%?ft'\%egrd Thceontent

in the 20 fkuid. By omiyabiergsamanebéheunietief reaetingidf eniieiagamy be the
concentration of bacteria. The nonitoring system nmay conprise one or nore
i mge sensors, lens systens and |ight sources. Preferable, the sanpling

zone i's filled PURIES Brd BSndididted) ’rB%é’bllb%gé‘c?r?Bf &GN tREHERY Potficibs

achieved that the sanple zone is kept stationary relative to the sensor
menber during thhey becoraio girgeaistsispalgels dfbaspatdsdeneedattaricf bpwayegul at i on
(to provide a cgnst gt fl G%iicig el(i]niisnated. Vi\D’rhedi oter ranae of 0.3-

2012/ 084409PCTFEPBITT BB b P M Bo RAPARE 17 Tag, SImEkesng a2k PRy
operation tihe P0uird. Hbakevies theiroggeeasur edingann beckeprt nainitthiegsyseam
pressure (this may bhe over 10 bar) of the well, inlet, wat er wor k and/ or

di stributi on n&GHYFRNGa Q?tpé?s%éé&\tﬁrﬁ'ﬁé‘di i ﬁ@“‘F'PiﬁaFG’p@@e? 7%Hl§1e) must

not necessari | yybgogs éé\faé&r?glés'ﬁrése%’r% M1 GRATERBUTES £IN95Es éééb‘o}’e B¢

recycled into the systemthereby elimnating the need for a drain. In one
enbodi nent of dsdeptlins eattidlevendirdgradrganismmistaavimip Sydstremithihe upper

limit is restricted by the dimensions of tubing a flow cell and is of the or-
15 der 1 mm. Thus the current sensor thus covers the size range by micro-

organism in water.

The predefined criterion may be any suitable criterion, however; it may
be preferred that the criterion is related to the particle content in the
20 fluid. By way of example the predefined criterion may be the concen-

tration of bacteria.

The monitoring system may comprise one or more image sensors, lens

systems and light sources.

25
Preferable, the sampling zone is filled up with the fluid prior to each re-
cord. Hereby, it is achieved that the sample zone is kept stationary rela-
tive to the sensor member during the record of each image. Thus, the
need for flow regulation (to provide a constant flow) is eliminated.

30

Keeping the fluid in the sample zone stationary relative to the opftical

sensor member during the recording of an image eliminates the need



an optical sensor nmenber that conprises at |east one |lens system A 10

| ens system nay consi st of one or nore | enses that nay diffuse or focus the
| i ght. Owohel2asiMee hand it nmay be possible to have a mpoTiEPROING7BYEL em

t hat does not have a |lens system In dne enmbodi ment of the pr esent
invention the nonitoring systemis 15configured to determ ne the nunber of
mcro organisns in the fluid on the basis of the optical response of mcro
organi sms. Thus, this enbodi nent makes it possi ble to provide online

measure- nents of the mcro organism (e.qg. bacteria) level. This
i nformation caffR8 BSEHVIMEIR T PIRIL dH&W (P A R f'Hi@H*Wﬁ%ﬁ’ﬁ%

devices to pro%@&stﬁe&%‘&%@é‘ke{a ¥hd & sTERY-rERDId (AL ?ﬂﬂ%\ﬁlbé%r% ddp) wat er

distribution systens online nmeasurenents are extremne al uabl e I n one
enbodi nent of tdﬁe‘hpre@énnnlehwqterowom@nml/crr @Ilsmb)dmeefwsrkzsneldaﬁeed to

determ ne the nunber and/ ncen tiog tlcles nd/or m, cr.o
organi sns and 6@%&“@?%68 qé?aﬁ '8 £§ HUE% %%d/% Cﬁécﬁplg%lon of
particles apd/ evashe itoad dr@a%mo@nxm%ﬁéf@r@eblswsbe peepsbdvaldmeand/ or b)

the rate of increase in the nunber and/or concentration of par- 30ticles

and/or micro oﬁ%@hh§ﬁ§”@%&@@@§”@T@%@@ﬁ@f6F€§3PWVaIue and/ or WD
2012/ 084409PCT/ EP2011/ 071060 5 c¢) the change in norphol ogy of the particles

and/or mcro organ- isnms neets a first preset criterion and/or
In one embodiment of the present invention the monitoring system has

an optical sensor member that comprises at least one lens system. A
10 lens system may consist of one or more lenses that may diffuse or focus
the light. On the other hand it may be possible to have a monitoring

system that does not have a lens system.

In one embodiment of the present invention the monitoring system is
15  configured to determine the number of micro organisms in the fluid on

the basis of the optical response of micro organisms.

Thus, this embodiment makes it possible to provide online measure-
menfts of the micro organism (e.g. bacteria) level. This information can
20 be provided without having advanced and expensive devices to pro-
vide a constant flow. In many applications such as in water distribution

systems online measurements are extremely valuable.

In one embodiment of the present invention the micro processer is

25 adapted to determine the number and/or concentration of particles
and/or micro organisms and generate an alarm if:

a) the number and/or concentration of parficles and/or micro or-
ganisms exceeds a first preset value and/or

b) the rate of increase in the number and/or concenftration of par-

30 ticles and/or micro organisms exceeds a second preset value

and/or



d) the change in size of the particles and/or mcro organi sns neets a
second preset criterion. 5 The norphol ogy of a particle and/or a mcro

or gani smwayotxasd®bi ned in terns of the eccentricity dePcma®@g/oriveorati o
bet ween the | ongest and the shortest di areter of the 10particle and/ or

m cro organism The size of a particle and/or a mcro organi smmay be
defined as the largest dianeter of the particle and/or a mcro organism 15
By the termalarmis nmeant any suitable type of alarm The alarm may by way

of exanple be a visual signal, a sound a nessage_sent to a conputer, nobile
phone or any other tHpenenoedeeneinpleey of IPReyiiHgs PRI/ MIGP&FEENt hat an

al arm can be gener atgd waan atl %@éstef%ﬁeer gleéﬁ(g/o(;ri terionis net. It would

in particular be possible to generate t arm when undesi rabl e conditions
occur. This may)be beachioioelinisine célitae ponticles wadr rdicsr prdwurtisronmsgtway of
exanpl e. 251 n anot her enb%{ji nent qf .the present invention the nonitoring
system conpri ses a f’-s(?céjﬁt RIEPeSENSor " that is confi gured to record a nunber
of images of the fluid and the nonitoring systemis configured in a way
such that the relative positjon of the focal plane of the ogti cal sensor

menber with r e%B@é‘f‘or{p@OﬂW ¢ @iPgrigewayd/efe Mgy organism may be defined
2012/ 084409PCT/ EP201 {0/ L0606 Hereby it is achieved that several
paranmeters can be detected fromthe images. Accordingly, the nonitoring
system may be @segntrecii défareshos e rafiebehaeactiee igndgess anfd theeshsatesi cl es
and/ or m cro organi SPB. cter of the

10 particle and/or micro organism.

The size of a particle and/or a micro organism may be defined as the
largest diameter of the

particle and/or a micro organism.

By the term alarm is meant any suitable type of alarm. The alarm may
by way of example be a visual signal, a sound a message sent to a

computer, mobile phone or any other type of receiving unit.

20 Hereby it is achieved that an alarm can be generated when aft least
one preset criterion is met. It would in particular be possible to generate
the alarm when undesirable conditions occur. This may be beneficial in

relation to water distribution by way of example.

25 In another embodiment of the present invention the monitoring system
comprises a 2-d optical sensor that is configured to record a number of
images of the fluid and the monitoring system is configured in a way
such that the relative position of the focal plane of the optical sensor
member with respect to the fluid is varied.

30



5 In one enbodi nent of the present invention the nonitoring system
conprises a 2-d optical sensor, a mcro processer, storage neans and a | ens
syst em t &0 2ar208b0b1 d t oget her in one sensor unit. |n secE/Exp@hiocwse ons i s
woul d be beneficial to use a sensor unit %hat 10 conprises a optical sensor
menber, a mcro processer, storage neans and a |l ens system This sensor
unit may be a one piece nenber provided in a housing. This way of
installing the nonitoring systemis easy and subject to less risk of
installation failures. 15It is also possible to use a sensor unit that

conpri ses an optaredY siersdyeRebe!, sy S IcPFIprolEEsser, Pe s agiehiians. In
this enbodi nent, & RaRE ek SARS, o@rﬁbﬁy,st}%gﬁg’lhlﬁb i s;IsL@mlrﬁ{']? b%’%éﬂnrér?ﬁgéfe

omtted. The lens syStemis not hee t he ‘opti cal "sensor ne

conpri ses a spexitiate theghbhommietdics hatheepdtticldsiqyid/or hacrodogsinisots. need to be
di ffused or focused. 20 In another enbodi nent of the present invention the
noni toring systemconprises at least a first optical sensor nenber and a
second opti sal |15 esrR0EentBEdiaient THE tHB® Hrégsrit Ngveysde thaanobotsd fsygared to
determ ne: 25a)the nunber and/or concentration of particles and/or mcro
or- gani sns perFAMPESep i Canalien! ¥)'Sthe Mite RSPCPHEF SH@genMeREs fliitber  of

particles and/ of|cfl 6fsherRiE@NGRBUREoJEMLr iRRHQenSdr 4 mor phol ogy of the
particles and/or mcro organisnms per unit 30time and/or d) the size of the

particles and/or mcro organi snms WO2012/ 084409PCT/ EP2011/ 071060 7 based on
the i mages recorded bgPéEe first qahéc§ég§en nber and t he
I

. e Hlons.is W HSY Igg s& a rufgﬁoﬁd
optical sensor "R ET %%5?|V%Iy. n modrment “of the B q@ht
i nvention tibe M brzes RYosiEdie@nsor member, a micro processer, storage means

and a lens system. This sensor unit may be a one piece member pro-
vided in a housing. This way of installing the monitoring system is easy

and subject to less risk of installation failures.

15 It is also possible to use a sensor unit that comprises an optical sensor
member, a micro processer, storage means. In this embodiment there is
no lens system since the lens system may be omitted. The lens system is
not needed if the optical sensor member comprises a special light
source that emits light that does not need to be diffused or focused.

20
In another embodiment of the present invention the monitoring system
comprises at least a first optical sensor member and a second optical
sensor member. The monitoring system may be configured to deter-
mine:

25 Q) the number and/or concentration of particles and/or micro or-
ganisms per unit fime and/or
b) the rate of increase in the number of particles and/or micro or-

ganisms per unit and/or
c) the morphology of the particles and/or micro organisms per unit
30 time and/or

d) the size of the particles and/or micro organisms



conprises at least a first optical sensor menber and a second optical
sensor nenber that are arranged in a way such that at |east the first

opti cal swozor2/aseswbers and the second optjcal sensor nerbeErEPu3p7t0he sane
i ght source. 10 In another enbodi nment of/ the present invention the

nmoni toring systemis configured to calculate the difference between
paraneters determ ned on the basis of neasurenents based on i nages recorded
by at least the first optical sensor nmenber and the second optical sensor
15nmenber respectively. The use of nore than one optical sensor nenber may
provi de addi - tABREION RGYEPIPOIRRYFBH Dhie HErrBIcA S8ASIINBIRA ®*h nor e
detail ed determ natiyonof A hecpapficle and/or mcro organi smcontent of the
20 fluid. The optical sensor nenbers may be arranged in any suitable way so
t hat as nuch addntdronainbenfesoretiveld. as possi bl e can be achi eved fromthe
recorded i mages. Moreover, the use of nore than one optical sensor nenber
enabl es cal culation of differences and in the particle and/or mcro

or gani sm copt emi dife heodditicht @5 tHderebieriitinienehites ethohhatinglistfterences
between different areas can be detected. The optical 2-d sensors may be
arranged in di OB RIS &Y éaRstih g Aetiael IenspdmanePer %@‘érﬂ:ée%%@ﬁ'cpﬁe

optical sensor ;aRMENSFRY th&t EROSFERINGR LA WP sESIhSIPECISE e fRNds  or

requirenents. It woul d 30be possible to gather Iinformati on about the
di fferent areaspdindl senompanmdarhiosdi teosararicorptical sensor members use
Wo2012/ 084409P%/ EPZOJ1 71060 8 I n one enbodi nent of the present invention
the nonitoring ?/%?r@r% '

1/

(%] 77'S€s at |east two sensor units that are
configuredipo conunicate with a central control device. Hereby it is
possible to carry out a direct conparison of information provided by using

several sensor 'rt‘JﬁPPE?erI?éBHOdS“%%Tn%OTPGQW@F@WVV%WW i%”ﬁ@@?'f‘géyﬁtﬁ%r mat i on
that can be used-bRridEHCRE BaldiftRahe SierdN YetWER b ALINRTHLRYE! -

Information fromseveral sensor units may be used to provide information of
even nore val uenisedcm theebdsis pbmauseraraeeislatsed oninntigepesiaded! hhet

Lnf oLl on 11 SRANECCHE! SEROL, BSISPAMLLS JRY he sEfl SofcteLge, and
gradi ent ofist hesemekargesctiVélywoul d be possible to use a control device
that is contained in one of the at |east two sensor units.
The use of more than one optical sensor member may provide addi-
tional image information that can be used o provide a more detailed
determination of the particle and/or micro organism content of the
20 fluid. The optical sensor members may be arranged in any suitable way
so that as much additional information as possible can be achieved
from the recorded images. Moreover, the use of more than one optical
sensor member enables calculation of differences and in the particle
and/or micro organism content of the fluid.
25
Hereby it is achieved that differences between different areas can be
detected. The optical 2-d sensors may be arranged in different areas in
a network and the distance between the optical sensor members may
be chosen in order to meet specific demands or requirements. It would
30 be possible to gather information about the different areas and to

compare this information.



I n anot her enbodi nent of the present invention the nonitoring system 15 is
configured to generate an alarmif at |east one preset criterion based on

i nf or mat iwo 2broosuad | east two sensor nmenbers is nme. Her eby/EPROT1I®7E6NI eved
that the nonitoring systemis adapted toSgi ve a warning in case of the
occurrence of an increase in the mcro organi smand/or particle content by
way of exanple. The nature of a criterion can be 20 limted to specific
types of micro organisnms and/or particles. However, it would al so be
possible to use a criterion that not is limted to any specific types of
micro organi sms" & &Mpeeinentedl e rratant averierite vepileero &My set of

paranmeters may c%?’nﬁ@%g@‘f Redyst RNQ][séﬁﬁatr U HR: dr8 c%rnﬂgbréd)’rc%&er{rﬁ&rﬁcé{”é al arm

25 In even anot her odi nent of the present I nvention the nonitoring

syst em conpri sedthan damnitetl cpalrepedarideahieotity) s wadsivde thaormarevtconfreglred to
be cl osed so tréat t(gres floi}iidfoi nl et anrd out | et Ui S eSIGi ren' ateedo dUurTi t he

opti cal exposurémal? e 2-'d (5?% CRIPTSENSSY Y PR B )7 P9 R C%W ng 30
system i s capabkesafurikaapl rprapGengictific vedrbaricef thidhiedhl b dséd ta irsglace so
that one or nore inmages may be recorded w thout having to use the

conpl i cated me &S floe p&rﬁﬁ/’?d:irhjdoé”é%rﬁs‘?@ﬁ‘t“'sm‘ Bxel- Ivjgrmation from several

2012/ 084409PCTLERZOLIQ FRE6%O JbdqBULEAVRE: PASShMHSH bP NER RofRRLIR | Ng

system havi ng val ves that are being controlled by a control systemthat
al so i s capabl eingt tbemtiffelehnicrg-acplaned thaheilxissarifthginfednotionm éphate t he

fluid in the fl ﬁércetlenssorbhgflst SG rl?]eew ierga esegearnibe rgceo\;qedfe Idr]l one

enbodi nent of t SP Lt PRVERHY on the gopfjl al "B REGr e <1 eGhf | gured
to be di sphaceth ahongrtible borgticudiguiisraxdentent anet frer gexdienbbf ttheseopt i cal
area sensor. By displacing the sensor nenber along the 10  |ongitudinal

axi s of the optGN¢aCSar VLS PPEIRIG IpHER PR Aeatdretnal i e MatNSsh about

the content of ;/MELQO JANHPBHAOALrBARLicles in the total fluid vol une
of the flow cell. Thus, the required informati on can be collected in a

sinpl e and easy manner. 15In one enbodi ment of the present invention the
optical sensor Inn%%gﬁﬁrer embodiment of the present invention the monitoring system

15 is configured to generate an alarm if at least one preset criterion based
on information from at least two sensor members is me. Hereby it is
achieved that the monitoring system is adapted to give a warning in
case of the occurrence of an increase in the micro organism and/or
particle content by way of example. The nature of a criterion can be

20 limited to specific types of micro organisms and/or particles. However, it
would also be possible to use a criterion that not is limited to any spe-
cific types of micro organisms and/or particles. In fact, difference be-
tween any a set of parameters may be compared to preset values in
order to generate an alarm.

25
In even another embodiment of the present invention the monitoring
system comprises an inlet valve and an outlet valve that are configured
to be closed so that the fluid inlet and outlet is eliminated during the
opfical exposure of the 2-d optical sensor. In this way the monitoring

30 systemis capable of keeping a constant volume of the fluid in a space
so that one or more images may be recorded without having to use the

complicated means for providing a constant flow.



is configured to be displaced along the |ongitudinal axis or another axis
of flow cell. The optinmal direction of displacenent nay depend on the
constructworo2ms4mb t he nonitoring syste Accor di ngl y, PCH/EPeOME/071060
applications it nmay be beneficial to disg:ace the optical sensor nenber in
one direction, while it may be an advantage to displace the optical sensor
menber in another direction in other applications. 25l n one enbodi nent of
the present invention the nonitoring system conprises several sensors units
di sposed in a network. Accordingly, it would be possible to provide a
rat her precise location of a source of pollution by way of exanple. In a
vater distribuiieB,RebSGIksible wu&&obﬁoﬁwém#ﬁférﬂ RRALY (EREEnaF of®! ©
sensor units so that t sour ce of I'on can be detecte a
rat her high pr ésirg @nnirnlle;@iw Gof:OptrbI tysieon Thd‘th@Iscra@tmd:tblmyf ¢cmfpwllmsg:| pl e be
of any size scal ﬁ%ﬁlacn%% H?Y lwg ﬁgl%ﬁg$4 PgT EP2E%1/Q79060 10
be a | ocal plpe 88?“% h<E %3? ory 6P d hdge War &F PM‘BU %ﬂ Het wor k
in a town by wapwimeyenphebe re@aeieftbodi ment of the present invention is a
met hod for analysis of 5particles in a liquid sanple by neans of a
measur enent system ac- cording described in to one of the clains. The
moni tOr i NG SYSYLE) Rk COBPHL A& TRSRSIA iIRAEhiAE Jdiw dAeFmdrhog, vol urre
of a container and the tine the fluid is kept in a contalner. 10 Mreover,
tenperature and ewifgiwgd mta@ebfésmlecedtwdngﬂhemgﬁamrr:moeqssarmfber aded to
draw an even nor icture of the status of the system
TnE sFliy o

nd/ r
that is being r% J' T he"hohi o?lis léjcé@% ?nseris?rﬁeméseg ﬂ}%/entl on
will beconeo rmncsa@wdwyo|Lmabe®fsﬂm@odpf¢<mrm@h&ed@©ram lisesogiese td pdtioer igfaren

herei n bel ow and t he acco anyi ng drawi hgs are given by way, . of |IIustrat|on
only, and t hus MY SR¥TABe FIHPERET VRICE Sf¥RNiFNe S OT W@H'?%W hghd
wher ei n: total fluid volume of the flow cell. Thus, the required information can be

collected in a simple and easy manner.

15  In one embodiment of the present invention the optical sensor member
is configured to be displaced along the longitudinal axis or another axis

of flow cell.

The optimal direction of displacement may depend on the construction
20  of the monitoring system. Accordingly, in some applications it may be
beneficial to displace the optical sensor member in one direction, while
it may be an advantage fo displace the optical sensor member in an-

other direction in other applications.

25 In one embodiment of the present invention the monitoring system
comprises severdl sensors units disposed in a network. Accordingly, it
would be possible to provide a rather precise location of a source of
pollution by way of example. In a water distribution network it would be
possible to apply three or more sensor units so that the source of pollu-

30 tion can be detected with a rather high precision in case of pollution.

The network may in principle be of any size scale. Thus, a network may



20Fi g. 1shows a nonitoring systemaccording to the invention; Fig. 2shows
the Il evel of detected particles or bacteria in a fluid versus tinme and
25Fi g. 3swowsizzssmbenatical ly view of the nonitoring sysCempraqp/opiosed i n a
network O her objects and further scope o applicability of the present
invention will becone apparent fromthe detail ed description given
hereinafter. 30 It should ne understood, however, that the detailed
description and specific exanples, indication preferred enbodi nents of the
invention, are given by way of illustration only, since various changes and
nodi fi- WOR015F084209PRiPFEmMrk 47 SO @a®irbies Wict @i ﬁ'“t”ﬁé“@ﬁirrei*t and
scope of the i@%ﬁghiBWo%%ﬂkp@%yQﬁ% AR@kparent to those skilled in the art

fromthis detail ed description. Referring nowin detail to the draw ngs for
the purpose of illustrating pre- 5 ferred enbodi ments of the present

i nvention, elenents of noni t.oring system2.according to.the presenpt
nvention is i UsEPRRdTIREIGe I STHE SRTIGT g 'Oyt utits 8 a
flow cell 48 hpdrmgeam ionli@lidSsbrape By rasbhebf 26 niddisotghenwhkpgdiem &tui d 10
can be channel ed. The fluid 10 may be punped through the flow cell 42 by
usi ng a sui t ablCOPOAFIFREPCAHS HORNF A Mg CtAy'Sbe arranged either at the
inlet pipe 18 or the outlet pipe 18 by way of exanple. Adjacent to the end
sides 41,41 of the flowcell 42 an outlet valve 44 is provided at the

outl et pipe 18Thaatonidormnesttrednoy chrmpfileowamis fol Zetgeting flow direc-

tion, volume of a container and the time the fluid is kept in a container.
10 Moreover, temperature and acidity may be detected. These parame-
ters may be used to draw an even more precise picture of the status of
the fluid and/or system that is being monitored by the monitoring sys-

tem.

15  The present invention will become more fully understood from the de-
tailed description given herein below and the accompanying drawings
are given by way of illustration only, and thus, they are not limitative of

the present invention, and wherein:
20 Fig. 1 shows a monitoring system according to the invention;

Fig. 2 shows the level of detected particles or bacteria in a fluid

versus time and

25  Fig.3 shows a schematically view of the monitoring system ap-

plied in a network

Other objects and further scope of applicability of the present invention
will become apparent from the detailed description given hereinafter.
30 It should me understood, however, that the detailed description and
specific examples, indication preferred embodiments of the invention,

are given by way of illustration only, since various changes and modifi-



15t he other end of the flowcell 42 an inlet valve 44' is provided at the
inlet pipe 18 that is configured to channel fluid 10 to the flow cell 42.
The fl ui dwoQomst@pns particles 12 and/or_m cro organi sS®ETA2201TI0€1060
nonitoring system2 i s noreover provi ded'With an optical sensor 20 nenber
40 that conprises a 2-d optical sensor 4, two |lens systens 34, 34' and a

| i ght source 36. The |ight source 36 that nay be a |light-emtting diode
(LED) by way of exanple. Qther suitable types of |ight sources may be used.
Light 46 fromthe light source 36 enter the first |ens system34 and is

di rected t owar §§1icRe WibkaihSirie B sGhee ©f the iIpantitn wdHepasome aRd/ or

m cro organis i ar (S i system 34
attenuates t hﬁqﬁ‘g%?%strgﬁﬁfﬂ% I’? Hgte%ﬁﬁ&sfh{syeéqgiéc%ﬁgsc%ﬁ%néyst em 34' that
depicts the attenuated |ight signal in the focal plane 48 into a recording
2-d optical sensor .4. 301t is of inpartance.taq t heurérsese 'b dnvention that
the liquid 10 i THed 10w T "' kes{ PP OTer &V T 9 Lhé B?ipégl sensor
menber 40 becaubseed Renbddiniarts BYIHRY piBhtPOSnhion, daweereana rhonitgireyi di ng a
constant flow. WO2012/084409PCT/ EP2011/07106Q 12 The term "kept still"
shoul d be int els}fﬁ*%*me% KEXHARE Ttong‘%l%?s&@é'%\’ﬁé'@ﬂ’“d? IppEtecuindtigo i Bl ose to
zero. This may Qpti ong d¥ehe 20 RLARE DYof &SI AEnLRRAM Iidt yabNg A and/ or
the inlet valve 44'. Between each recording the optical sensor nenber 40
may opti onal | y dedlehbg doraught wieick aliflbiectO centhherhandgled. yheiflveti® omyand/ or z

direction relative to the flao ell 42, 1t .is also possible to displace the
optical sensor r?e%g]rp%%rr?ugwdﬁ}eeh?\fvoﬁeﬂ ﬁgth S 89§ nsé@?jgi:eor%m%t(rgt] of two
or nore of 1bheshadht #ic@tmey e afrangdicr €itridraftstheTihie$ oo i18h othye betlechi eved
by using a step . notor (not shown) by way of exanple. O her suitable nmeans
may be used toRFF 18 LYOVFHPAPXHEPIRqui red transl ation of the optical sensor
menber 40. In fact it would possible to displace the optical sensor nenber

40 in any desired direction along any suitable axis. By way of exanple it

i s possibl e toAdgperice thireergpsideat | sdnsdtharbatyerell4? an ontjet helvedrds t udi nal
axis x of the flowccell, 41. Th Ltoring s LS C I

el imnating thgréa\élgggqurﬁégn%&%rp'%?ggithgﬁ'ﬁ Ca&CHGJﬁ:E%gnm?%P?EWV\?ﬁgFﬁZ' &;rrpl i ng

zone 38. Siipce thdetpeoghdigighef flew aaisdianh ihlkdwaive giveis sropbiedigaiztize 38
requi res advanced and expensi ve devices the present jnvention offers a
sinple and rel inBl BiRSol 1-Thopd ¢Poiewrsctim %h?ﬂrlﬂilﬂé’fﬁ 19 dodhgiftavrell vhe

noni toring systRaY3id RE¥ShRML B&ritleditg HY /bPAicicSorBehResNi tored and thus
the nonitoring system 2 can be used in applicationsS (e.g. ina well) in

whi ch there are no drain available. 25 A control device 16 conprising a

m cro processe and..st or a nmeans, 8 i onn ed tg the 2:.d optical
sensor 4 througﬂgam\c?\ﬁ'géﬁ%.s \%i? rtne?r{sam?/rgﬁy% P{O%ﬁée(gové@? bl e I)'g lr%n“é%@r dat a

fromthe 22d optémdler gonsat cémmisehe Tandpitdal devisaret, taowenekgssiny 34Thi s can
be achi eved by _providing the 2-d optjcal sensor 4 with a transmtter (not
shown) capabl 23&: HEh G E@w’ri $purce 369 The light source 36 that may %e a light- (

emitting diode (LED) by way of example. Other suitable types of light
sources may be used. Light 46 from the light source 36 enter the first lens
system 34 and is directed towards the focal plane 48 where the parti-
25 cles 12 and/or micro organisms 22 of interest are present. The first lens
system 34 attenuates the light signal 46 that enters the second lens sys-
tem 34’ that depicts the attenuated light signal in the focal plane 48

into a recording 2-d optical sensor 4.

30 Itis of importance to the present invention that the liquid 10 in the flow
cell is kept still relative to the optical sensor member 40 because the

monitoring system does not have means for providing a constant flow.



30 formation wrelessly to a receiver connected to or contained in the
control device 16. The data recorded by the 2-d optical sensor 4 can be

st ored i rwOhe128es0age neans 8 and be the g1cro pr ocesserCH/Epant1/071060
WO2012/ 084409PCT/ EP2011/ 071060 13 execut & programed instructions in order
to identify and classify the particles 12 and/or mcro organisns 22. Wen
referred to particles all objects of interest in the fluid 10 should be 5
i ncl uded. The particles may in particular be micro organi sns such as al ga,

parasites or bacteria by vva}él exanp These nicro organisns of interest
may be in the FBAJRMdf kR Shﬁ%ﬁj@%f%i@re*?ﬂdo Tbc‘f Th%@t"?@@&sﬁeﬁ%j ﬁhnber 24

of detected ba%é”ﬂb%l 'I(ﬁhsacl&éﬂcgéé(r%r FHES m ob'hﬁg Oﬁwﬂérg‘e’ﬁy%%sﬁ

function of tinme can seen t tecte acteria

exceeds a pr eséhe mﬂlaévgﬁe mn’nd;tdmbemletwlveaﬂm&aeﬁe@ excle egteatdirtge

noni toring SysSt¢ enerateraegr4 rmsg hat the user of,the nDnltorlng
I

systemis awar 3 e XPE%G”SPEE%? "5y BetidfunededSiee Soms Sl i on the

rate of i nCBGa?pl@nldhd/beyQ:@r@choﬂﬁJrQﬂ@tE@Iﬁré@ﬂo@fel@ﬂﬁé k& hes flendiar4acs eri a
per unit time is of npre interest than the nunber of bacteria or bacteria
concentration iAsosePEsiPlere dtplgeeaneaepizd!I spnspoRse et 4Q e o dfecisn

I ncrease in tne,&GoReaMIRLARLIREHBATE BhvbarGREREIS HR |ﬁ8$‘c9ﬁgd9<r ?%ﬁ"t z yal ue 32

since the slope of the curve 30 exceeds the preset naxi nmal e of increase
32. Therefore, r@@@mﬁhlwmohgo ey bgstenenay Qensingt @ aT@pahme tloohake t he

user of the rmntor S m awar e h rate of incre n the
concentration 8% ngrlé ﬁéG”Frﬁéﬁﬂh F%%Q? 'Beansﬁ“éh%eL”?ﬁzoﬁaéter|a
content inia flfdounﬁhhé-ﬁvw@d traddatidre o #reeopfit O daplsesmeaybares0 se thd it

relation to other partlcles and/or mcro organisns. Thus, in principle, a
curve 30 |ike tRVISROsERGR Fiirlprg.the %'%5%00%“%%@@%@@?'@ he

actual |evel 0@%@%05@|@n@5n&@9ﬁ&@1§%>&@ BY R SNBEA BN/ Qo SORESTY BRt | on of

any detectable type of particCles and/or mcro organisns is above a critical
| evel so that @moed dreroslioal $reor engesretatiodg thedrngitudinal axis x of the
2012/ 084409PCT/ EPzgln’LmO?lOGO 14 Fig. 3 illustrates a nonitoring systemthat
conpri ses eIeven sensor units A, B, C D E F, G H | that are arranged
within a negswork 58. Preferable the nonitoring systemis connected to one
or nore (cent raI ) control unjts that receive information fromthe sensor
units A B, G h? rEonliprmg syisi,em 2 is capable of eliminating the use of means for

providing a constant flow in the sampling zone 38. Since the providing

of a constant flow in the sampling zone 38 requires advanced and ex-

pensive devices the present invention offers a simple and reliable solu-

20 tion to this problem. In addition, the monitoring system 2 recycles the
fluid 10 that is being monitored and thus the monitoring system 2 can
be used in applications (e.g. in a well) in which there are no drain

available.

25 A confrol device 16 comprising a micro processer 6 and storage means
8 is connected to the 2-d optical sensor 4 through a wire 50. Alterna-
tively, it is possible to transfer data from the 2-d optical sensor 4 1o the
control device 16 wirelessly. This can be achieved by providing the 2-d
opftical sensor 4 with a transmitter (not shown) capable of sending in-

30 formation wirelessly to a receiver connected to or contfained in the
control device 16. The data recorded by the 2-d optical sensor 4 can

be stored in the storage means 8 and be the micro processer 6 can



5 |. Each sensor unit AL, B, C D E F, G H | determne the nunber

and/ or concentration of particles and/or mcro organisns in the fluid that
i s bei ng wonnt2osewo Ther ef ore, each sensor_unit A, B, C, PDI/HB201F/07860 H, |
collect information of a specific area im>the network 58. 100n the basis of
the information fromeach of these sensor units A, B, C, DL E, F, G H, |
it is possible to nonitor and detect the location of increase in the nunber
and/or concentration of particles and/or mcro organisms. Accordingly, the

nmonitoring systemis capable of identifying the existence and exact
| ocation of a $¥GFEE MOQTSIWm?FjdHSWQi'%t'"e\rorﬁ%10 igenttly igd cissiretBor ks one

of the real |pr% Jﬁgth@aga%ﬂ@&8&@8@%@]?‘@@@ source of pollution.

Ther ef or e, e very va uable to have a nonitoring systemthat is
capabl e of |dent| fy| ng the exi stence and exact |ocation of a source of
pol | uti on. Th|

D012/ 084409PCTPEROE P 0RE A B o BT e PLT B B RURETKIL 'S hBHR L f ng

system 4-2-d opidicabdsEs parfclés May ih popeassebetniroragenreanychOad! ui d
12-Particle 14-Sensor unit 1016-Control device 18, 18'-Pi pe 20-Fqcal plane
alga, parasites or bacteria by way of example. These micro organisms

of interest may be in the range of 0.3-20 micro meter.

Fig. 2 illustrates the number 24 of detected bacteria in a fluid versus
10 time 26. The curve 30 is a function of fime 26 and it can be seen that
the number of detected bacteria exceeds a preset value 28. When this
preset value 28 is exceeded the monitoring system may generate an
alarm so that the user of the monitoring system is aware that the preset
value 28 is exceeded. In some situation the rate of increase in the con-
15  centration of particles and/or bacteria per unit time is of more interest
than the number of bacteria or bacteria concentration it self. The curve
30 actually shows that the rate of increase in the concentration of bac-
teria exceeds a second preset value 32 since the slope of the curve 30
exceeds the preset maximal rate of increase 32. Therefore, the monitor-
20  ing system may generate an alarm to make the user of the monitoring
system aware of the high rate of increase in the concentration of bac-

teria.

The illustration in Fig. 2 shows the bacteria confent in a fluid. However,
25  the same principles may be used in relation to other particles and/or
micro organisms. Thus, in principle, a curve 30 like the one shown in Fig.
2 could be used to evaluate if the actual level or the rate of increase in
the number and/or concenfration of any detectable type of particles
and/or micro organisms is above a critical level so that an alarm should

30 be generated.



22-M cro bacteria 24-Nunber of particles/ mcro organi sm 1526-Ti me

28- Preset val ue 30-Nunber of particles as function of tinme 32-Second preset
val ue, 4 W802008k@ns system 2036- Li ght source 38- Sanpl i rgTHPRE 14010&Pt | cal
sensor nember 41,41 -End sides of the floWw cell 42-Flow cell 2544,

44' -Val ve 46-Li ght 48-Focal plane 50-Wre 54-Inlet 3056-Cutl et

Fig. 3 illustrates a monitoring system that comprises eleven sensor units
A, B, C, D, E F, G, H, Ithat are arranged within a network 58. Preferable
the monitoring system is connected to one or more (central) control
units that receive information from the sensor units A, B, C, D, E, F, G, H,
5 |.Eachsensorunit A, B, C, D, E, F, G, H, | determine the number and/or
concentration of particles and/or micro organisms in the fluid that is
being monitored Therefore, each sensor unit A, B, C, D, E, F, G, H, | col-

lect information of a specific area in the network 58.

10 On the basis of the information from each of these sensor units A, B, C,
D, E. F, G, H, Iitis possible to monitor and detect the location of in-
crease in the number and/or concentration of particles and/or micro
organisms. Accordingly, the monitoring system is capable of identifying
the existence and exact location of a source of pollution. In water dis-

15  tribution networks one of the real life challenges is to locate the source
of pollution. Therefore, it would be very valuable to have a monitoring
system that is capable of idenftifying the existence and exact location

of a source of pollution. This would be both time and cost saving.



58-Network WO 2012/ 084409PCT/ EP2011/ 071060 16 Clains 1. A nonitoring system
(2) for nonitoring the nunber and/or con- centration of particles (12, 22)
in a fluiwoQil)ys4sbere the nonitoring system (2) conpri PEI/EPO11ATIVHECT O
processer (6) configured to execute prog anmed in- structions in order to
identify and classify particles (12); storage neans (8) and an opti cal
sensor nenber (40) conprising: a 2-d optical sensor (4) and 10- a |ight
source (36), where the optical sensor nenber (40) is configured to record
at |l east one image of at least a part of the fluid (10) and where the

noni toring system (2) is confi g&fsgﬂf kefergarereerls alarmif a predefi ned
criterion is neet characterised in that 15the nonitoring system(2) is
configured to determ ne the nunber and/or concentration of particles (12)
inthe fluid (20) on the basis of Mwmitopngespdtemesponse of single particles
(12) in a sanple zone (38) in the %Jcl.li dT.(T( 110%nand that the fluid
(10) in the sar‘?‘ple zone (38) Is kept WS a??/r 20rel ative to the optical
sensor nenbgr 40) during the-re- Micro processer

8 - Storage means
10 - Fluid
12 - Particle
14 - Sensor unit
10 16 - Conftrol device
18, 18’ - Pipe
20 - Focal plane
22 - Micro bacteria
24 - Number of particles/ micro organism
15 26 - Time
28 - Preset value
30 - Number of particles as function of time
32 - Second preset value, 2
34, 34 - Lens system
20 36 - Light source
38 - Sampling zone
40 - Optical sensor member
41, 41’ - End sides of the flow cell
42 - Flow cell
25 44, 44’ - Valve
46 - Light
48 - Focal plane
50 - Wire
54 - Inlet
30 56 - Outlet

58 - Network



cording of an image. 2. A nonitoring system (2) according to claiml1,
characterised in that the optical sensor nenber (40) conprises at |east one
| ens 25sywoem2@4409 3. A nonitoring system (2) accordi ng@CrmEPed1aiomogo or
claim 2, characterised in that the noni t 7] ng system (2) is configured to
determ ne the nunber of mcro organisns in the fluid (10) on the basis 30of
the optical response of mcro organisnms). W 2012/ 084409PCT/ EP2011/ 071060
17 4. A nonitoring system (2) according to one of the preceding clains,
characterised in that that the mcro processer (6) is adapted to determ ne
the nunber and/or concentration of partG®ies (12) and/or mcro organisns
and generate an alarmif: 5a)the nunber and/or concentration of particles
(12) and/or m cro organi sns exceeds a first preset value (28) and/or

b)the rate of incr ?@Sﬁwddﬂtoﬁh% sHutERe2)ad hesnitpneeite abineer @ihdpar Ebel es (12)
and/or mcro organi sns exceeds a sec- ond preset value (32) and/or 10c)the

change i n nor phol ogyentrofing QPararticleed14.122) aadive (crdhese daminspiiiateet s a

first preset criteri %éx{g%g%) ggrtn?ﬁs&hange in size of the particles (12)
and/ or mcro or- gani nmeet's a second preset criterion.

5 - a micro processer (6) configured to execute programmed in-
structions in order to identify and classify particles (12);
- storage means (8) and
- an optical sensor member (40) comprising:
- a 2-d optical sensor (4) and
10 - alight source (36),
where the optical sensor member (40) is configured to record at
least one image of at least a part of the fluid (10) and where the
monitoring system (2) is configured to generate an alarm if a
predefined criterion is meet characterised in that
15 - the monitoring system (2) is configured to determine the
number and/or concentration of particles (12) in the fluid (10)
on the basis of the opftical response of single particles (12) in
a sample zone (38) in the fluid (10) and
that the fluid (10) in the sample zone (38) is kept stationary
20 relative to the optical sensor member (40) during the re-

cording of an image.

2. A monitoring system (2) according to claim 1, characterised in
that the optical sensor member (40) comprises at least one lens

25 system (34).

3. A monitoring system (2) according to claim 1 or claim 2, charac-
terised in that the monitoring system (2) is configured to deter-
mine the number of micro organisms in the fluid (10) on the basis

30 of the optical response of micro organism(s).



155. A nonitoring system (2) according to one of the preceding clains
characterised in that the nonitoring system (2) conprises a 2-d optica
sensor (4yvothetosi®oconfi gured to record a_nunber of i mages/Erbotiioe1obé ui d
(10), where the nonitoring system (2) is]7configured in a way such that the
relative position of the focal plane 200f the optical sensor nenber (40)
wth respect to the fluid (10) is varied. 6. A nonitoring system (2)
according to one of the preceding clains, characterised in that the optical
sensor menber (40), the 25micro processer (6), the storage neans (8) and
the | ens systerh (34A 38PNIRTEDHTIAt 6)ePREPTTING dﬁeo%n@b?h%rﬁr?CFPB‘)Q 7. A
moni toring system (2)qiAkC WrthdGtelife@NR Mat! i Clrdl PBichs Grochatagkeri sed in
that the nonitoring system (2) conprises at |east 30a first optical sensor
menber (40) and a sectmiedpbtidsbrroerdoe.nuMiiEe201Q/@M40ePCTHERZ0 071060
18 8. A nonitoring s¥is}e%zml®2%] (ﬁl}:?orid; ngr tGo iscI aim,7 chgr %ct erf seqf,i n that the
noni toring system ( f ont &u%ﬁq <Al @ﬂ%?%gteﬁs (Hl f1EFENCE bet ween

paraneters determ neg onthdeubasérsard/oneasuearands dhaselklen(i2rmgesof ecor ded
by at least the first optical sensor nmenber (40) and the second optical
sensor menber respect i velYCrRCTAHINGT PIPPt Ui Prepe e dPHFMY %l ai m 8

characterised in tha the,opaid 8f indfegiSheme( RImBRMBhL3ESCBhctSRStor WO
sensor units and that these at [ east two sensor units are configured to
communi cate with a centralf cooticlesl (1&¢winego( 6Fro Gaeovsnsoexreedsys sem ( 2)
according to claim9 char ac erri sTedoli n (égat é/h(; nmoni toring system (2) is
configured to generate ar a AT f9ar ast“'She preset criterion based on
i nformationofrom at d)easthé wehaes of nidhelsyy of meé . pdytiarsi (110) iargl/syst em
(2) according to one of the preceding clains characterised in that the
moni toring system (2) coRpFISeYHFMNIER \VAINTE RrasehCiFIPrANd Rl et val ve
(44) that are configyred o be ¢opedsor thatodhitel | ¥)dahdlGtm(R8)orand
outlet (56) is closed during thé optical exposure of the 2-d optical sensor
(4). A nonitoring systemga)snacverti meetondpeesef ctitesiopr ecedi ng cl ai ns
characterised in that the optical sensor nenber (40) is configured to be
di spl aced basically along the |ongitudinal axis

15 5. A monitoring system (2) according to one of the preceding

claims characterised in that the monitoring system (2) comprises
a 2-d optical sensor (4) that is configured to record a number of
images of the fluid (10), where the monitoring system (2) is con-

figured in a way such that the relative position of the focal plane

20 of the optical sensor member (40) with respect to the fluid (10) is
varied.
6. A monitoring system (2) according to one of the preceding

claims, characterised in that the optical sensor member (40), the
25 micro processer (6), the storage means (8) and the lens system

(34, 36) are build together in one sensor unit (16).

7. A monitoring system (2) according to one of the claims 4-6,
characterised in that the monitoring system (2) comprises at least

30 a first optical sensor member (40) and a second optical sensor.



(X) of the flowcell (42). A nethod for analysis of particles in aliquid
sanpl e by neans of a neasurenent system according to one of the clains

1-12. WO 2012/084409 18 PCT/EP2011/071060

8. A monitoring system (2) according to claim 7 characterised in
that the monitoring system (2) is configured to calculate the dif-
ference between parameters determined on the basis of meas-

urements based on images recorded by at least the first optical

5 sensor member (40) and the second opftical sensor member re-
spectively.
9. A monitoring system (2) according to claim 8 characterised in

that the monitoring system (2) comprises at least two sensor units
10 and that these at least two sensor units are configured to com-

municate with a central control device (16).

10. A monitoring system (2) according to claim 9 characterised in
that the monitoring system (2) is configured to generate an
15 alarm if at least one preset criterion based on information from

at least two sensor members is met.

11. A moniforing system (2) according to one of the preceding
claims characterised in that the monitoring system (2) comprises

20 an inlet valve (44’) and an outlet valve (44) that are configured
to be closed so that the fluid inlet (54) and outlet (56) is closed

during the optical exposure of the 2-d optical sensor (4).

12. A moniforing system (2) according to one of the preceding
25 claims characterised in that the optical sensor member (40) is
configured to be displaced basically along the longitudinal axis

(X) of the flow cell (42).

13. A method for analysis of particles in a liquid sample by means of

30 a measurement system according to one of the claims 1-12.



