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1. Rezumatul etapei

&DGUXO FHUFHW ULL

Proiectul LUL SURSXQH V RE LQ R WHKQRORJLH LQIRUPDWLF
SHQWUX FDUDFWHUL]DUHD PXOWLFULWHULDO D SUREHORU PLFI
fizicoo-FKLPLFH vQ YHGHUHD PRQLWRUL] ULL m&ed/InR8drWlHDO D FD
SURLHFWXOXL VXQW SURLHFWDWH UL UHDOL]DWH PRGXOH KDUG
UHDO P VXU ULL VWRF ULL WUDQVPLWHULL 0L YL]®R@L] ULL V
fizico-chimici ai apei potabile. Elgor permite implementarea acestei tehnologii la operatorii de
DS SRWDELO uL OD DXWRULW LOH QD LRQDOH GHDIPRQLWRQL\V
PDWHULDO D DFHVWRUD

Tehnologia informatizata are in vedere doua directii de dezvolian@ectului:

SRUQLQG GH OD SURFHGXULOH GH FRQWURO DO SDUDPHWUL!(
conform Legiinr. 48/2002 U UHSXEOLFDW vQ LPSOHPHQWDUHD DFl
XQ PDQDJHPHQW XQLWDU DO FDOLW LL DSHL SRWDELOH ©6H Y
QD LRQDO DFFHVLELO SULQ ,QWHUQHW DY kkKHQ W X RG®XIUR QRSH
de coordonare.

VH YD LPSOHPHQWD XQ QRX FRQFHSW XWLO vQ WUDWDUHD F
SRVLELOLWDWHD GH D HIHFWXD GHWHUPLQ UL GH SDUDPHWUL F
ULVF ULGLFDW XH@QW U XU khinipl/iBiRvaAdDsi un modul electronic portabil,

DXWRQRP HQHUJHWLF DPSODVDW 30D ID D ORFXOXL" FDUH W
RSHUDWRUXOXL GH DS SRWDELO 'DWHOH JHQHUDs&H OD QLYF
F WUH VHUYHUXO DXWRULW LL XQGH VH YD YL]XDOL]D vQ WLPS
GHFRQWDPLQ ULL

$QDOL]D SUREHORU GH DS SUHVXSXQH GRX DERUG UL SU
analizele microbiologice si fizico chimice sunt@QdRUPH FX SURFHGXULOH H[LVWH |
F WUH DXWRULWDWHD GH PRQLWRUL]DUH VH SRW IDFH LQ FRQ
SUHIJHQWXOXL SURLHFW UL FHD GLQ FD]XO FRQWDPLQ ULORU DF
apeise poatefeH UDSLG OD ORFXO FRQWDPLQ ULL FX WHKQLFL DXW
LPDJLQL RE LQXWH SH ED]D GH PDUNHUL PRHNHcFse@beltlk LDU DQD
PRGXOXO HOHFWURQLF SRUWDELO FRQFH-FXWPEHIQWUYR B LYBXQ DLL

GH H[HPSOX WHPSHUDWXUD R[LJHQ D]JRW vQ FD] GH FRQWDP
UHDOL]D XQ PRGXO HOHFWURQLF SRUWDELO FX PLFURSURFHV|
preluarea valorilor numerice de la traductk L GHGLFD L ORGXOXO YD IL FRQFHSX
ORZ SRZHU FDSDFLWDWH P ULW GH VWRFDUH D GDWHORU
DQWLDOLDVLQJ (O YD IL SURLHFWDW SHQWUX GRXVWXSXUL GH
desktop PC), prinLQWHU ID 56 uL FRQHFWLYLWDWH OD GLVWDQ 5)
Modulul software dedicat va augmenta caracteristica de conswpoer.

7THKQRORJLD HVWH VXVWLQXW UL GH XQ PRGXO VRIWZDUH FI
distribuit detip cient VHUYHU DYkQG XUPDWRDUHOH IXQF LL FUHDUHI
UHOD LRQDOH GH GDWH FUHDUHD UDSRDUWHORU WUDQVIHUXC
VHUYHUXO DXWRULW LL QD LRQDOH
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6H YD UHDOL]D vQ FDG UdiGoBidR péhEFucle@realuniliLsitd QelPde
DILUDUH D GDWHORU SHQWUX DFFHVXO OLEHU DO SRSXOD Lt
90/313/EC.

1.2. Obiectivele proiectului
2ELHFWLYXO JHQHUDO DO SURLHFWXOXL FRGOWFIELOHDOLQPDLWYH
QD LRQDO SHQWUX FDUDFWHHQRW BB X0 \8 RMalLBd@UIL BOHBXE8UHR
HOHFWURQLF SRUWDELO DXWRQRP HQHUJHWLF FDUH WUDQVPL
RSHUDWRUXOXL GH DS SRWDELO
Ol. AnaOL]D VWDGLXOXL DPWXDORWL v) ULGHRIFPEMHRGI QW DUHD VROX
FRQVWUXFWLYH DOH LQVWUXPHQWD LHL KDUGZDUH 0L VRIWZDUI
2 (ODERUDUH WHKQRORJLH GH PRQLWRUL]DUH LQIRUPDWL]DW
2 S5HDOL]DUPHQWDRFHORRGXOH VRIWZDUH UL KDUGZDUH GH PR
parametrilor apei potabile;

7THVW UL SHQnanditiBlabdr&dp &teHnolegiei de monitorizare;
05 Diseminare rezultate.
SHQWUX DWLQJHUHD REL HHDVUIFXUYRUGREKQ HRWOQBWH VXQW
Etapa 1: Elaborare studii, tehnologie de monitorizare L Q | R U P DWkegIRake modul
electronicportabilcu softwarededicat
Etapa 2: Proiectarerealizare U implementarenodulesoftwarede monitorizare LQIRUPRBW L] D W
parametipor microbiologici ai apeipotabile si testarein F R Q @é labdratora tehnologieide
monitorizare LQIRUPDWL]DW

1.3.Obiectivele Etapeil (2017)

OEL1.1 Studiu privind managementuF D O lap¢éipottabilelanivel QD LR QD O
OE1.2:StudiutehnicdeanalL]a VROX LLORU

OE1.3Studiudedetectarel taracterizar@ tulpinilor bacteriene

OEL1.4:-Tehnologiede monitorizareL Q | R U P B Maraj@ttomicrobiologiciai apeipotabile
OE1.5:Modul electronicportabil Gtoftwarededicat

OE1.6:D R Xcomunicari 0 L L QPadiha?MiEB a proiectului

'"HVFULHUHD DFWLYLW LORU
$FWLYLW LOH GHVEtapxiU\WrbieotQui B éhdXsOa elaborarea tehnologiei
LQIRUPDWLFH DSOLFDELO OD QLYHO QD LRQDO &HDSUX FDUD
SRWDELO SUHFXP VL OD UHDOL]DUHD PRGXOXL HOHFWURQLF
ZLUHOHVY GDWHOH GH OD VHQ]JRUL IL]JLFR FKLPLFL F WUH VHUY
$FWLYLW LOH GHVI 0XUDWH vQ nelGddlX QarfiedteMichtiibtépes DS H VX QW
1 GLQ SODQXO GH UHDOL]DUH DO SURLHFWXOXL 'H UHJXO UH
atare in livrabilelor etapei.
Activitate Al.1.: Elaborare studiu privind managementul F D O Laflei dotabile la nivel
QD LRQDO
Activitati Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE-DEZVOLTARE
PENTRU ECOLOGIE INDUSTRIALA —-ECOIND: Studiu de specialitate privind analiza
UHJOH P HiWwel LWQLBD RW @oéhiulmanagementuluapei
Activitate.A1.2.: Elaborare studiu tehnic de DQDOa ]VRO X Hé @nBriiforizare
L Q I R U P DaWdrameatvilor microbiologici ai apei
Activitati Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE
PENTRU MECATRONICA S| TEHNICA MASURARII Studiutehnicprivind SDUW LFXAOD U LW
procesului de monitorizare a parametrilor microbiologici ai apei potabile U larhitectura
elementelode monitorizareL Q | R U P B adsidpaVv
Activitate Al1.3: Elaborare studiu de detectare U taracterizarea tulpinilor bacteriene
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Activitati Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE
PENTRU ECOLOGIE INDUSTRIALA- ECOIND: Studiude specialitatgpentruidentificarea/
selectareanetodelorcelemaimodernede D Q D®OLQ W H Ude fip lighri@d-Retkptor.
Activitate Al.4.: Elaborare tehnologie de monitorizare L QIR U P D 8 pgrBrdétrilor
microbiologici ai apei

Activitati Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE
PENTRU MECATRONICA SI TEHNICA MASURARII:

-Elaboraretehnologiede D Q D MIX]W R& DnAginilor 2D ae probelor microbiologice, de
inregistraretfransmiterda G L V WD) L @dtdgd4rtedizualizare

-Definire D U K L Wikl & WEKd tontrolparametri Gttansmiteredatede monitorizare;
-Elaborardista SUHO L&LLD/MWUXPHQWD LH

Activitati Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE
PENTRU ECOLOGIE INDUSTRIALA— ECOIND: Descriereproceduride control pentru
Y H U L | Ldardote Honformitatecu U HJ O H P HIQWgo&rd, Eldthoraremetodologiede
DQDQERK QRO X Ribetésifadgambeneu riscridicatpentru V. Q WX R\DHIID probe
de DSSRWDELO

Activitate A.1.5: Diseminarerezultate

Activitati Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE
PENTRU MECATRONICA SI TEHNICA MASURARII

-RealizareU4ctalizare S D J WW@b pentrupromovaregroiectului

-Analizarezultate R E L @ iKéftHicarerezultatelepublicabile.

-Sugdinerecomunicardao FR Q | HUWid- Q

Activitati Partener (P1)- INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE
PENTRU ECOLOGE INDUSTRIALA — ECOIND:

-6 XV Ld@MUditardao FRQIHOALIQA Q LILF

Activitate A.1.6: Realizareamodulului electronic portabil G4oftware-ului dedicat

Activitati Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE
PENTRU MECATRONICA SI EHNICA MASURARII

Proiectare U lrealizare modul electronic portabil, cu microprocesor,pentru D FK L Jdatd H
multicanal G $oftwarededicat

2. Rezultatele etapei

5HIXOWDWHOH DFWLYLW LL G IHtapél UdprbitDIui,Hu@ ebuduiiexdd DWH vQ FD
X U ®arele livrabile:

L1- Studu SULYLQG PDQDJHPHQWXO FDOLW LL, iv@bllilpeBtRWDELOH OI
Activitatea 1.1

L2-6WXGLX WHKQLF GH DQDOL] D VROX LLORU GH PRQLWRUL]D
microbiologici ai apei, livrabil pentru Activitatea 1.2

L3-6WXGLX GH GHWHFWDUH 0L FDUD F WwHdbiL pentyHAdIViIAMteaO SLQLORU |
1.3

L4-7THKQRORJLH GH PRQLWRUL]J]DUH LQIRUPDWL]DW D SDUDPHWUL
(‘inclusiv Lista cu L QV W U X RHHGW B DLDL téhridladieide monitorizare) iDescriere
SURFHGXUL GH FRQWURO SHQWUX YHULILFDULOH FXUHQWH SUL)
XPDQ LQ FRQIRUPLWDWH FX UHJOHPHQWDULOH LQ YLJRDUH (C
livrabil pentu Activitatea 1.4

L5-'RX FRPXQLEW L LCntddtdaH Model of Computerized Nationwide Scale

Multiparameter Monitoring System for Drinking Water Quality " si "Detection of

waterborne pathogenic bacteria using immunofluorescence technique itPagina web

livrabile pentru Activitatea 1.5

L6- 3BURGXV 0( ORGXO HOHFWUR @dedicStRtaml pebttu\ctivitadédr1.8/ Z D U

Pentru activitatea de predara sealizat, conform instruinilor UEFISCDI, prezentul document,

Raport tehnicod WLLQ LILF GH H\Wéap&arte &bni¢é KK\Mfloé IQentru D F W L. dakew
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UHSUH]VQO@a&aBdsWRU OLYUDELOH YBSBHWXBDUWH BWDSDJLQD GH |
proiectului.

3. Descriereatiin LILE WHKQLF
In continuare, se descriu succint, tehdictiin ific, obiectivele il rezultatele obnute Tn
cadrulEtapei 1 a proectului, prezentate detaliat) OLYUDELOHOH PDL VXV HQXQ DWH

L1- Studu SULYLQG PDQDJHPHQWXO FDOLW LL, iv@abllilpeBtRWDELOH OI
Activitatea 1.1, a analizatUHJO HRHAVelUQRD LR QD QW H U Qrbddofeigubd O
managerantuluiapei(Directiva Cadru pentru Apa (2000/60/E©jrectiva 98/83/CEDirectiva
(UE) 2015/1787 /IHIJHD QU GLQ LXOLH UHSXEOLFDW vQ
GHFHPEULH UL PRGLILFDW FRPSOHWDW FX, #8u@BRQDQ D QU
de monitorizare,parametii de monitorizee, valorile admisibeledL ITUHFYHQ HOH UHOHYDC
prelevare a probelor

$YvQG vQ YHGHUH RELHFWLYHOH SURLHFWXOXL -%,2:$7(5 0L
au selectat 3 specii bacteriene patogeneiscuidicat pentru sanatatea umaBacherichia coli
Pseudomonas aeruginosé Legionella sp. SH ED]D F URUD V VH HODERUH]H P
DQDOL]D LPXQRIORUHVFHQW SODQLILFDW SHQWUXaFHUFHWDU|
facut avind Q@ YHGHUH DWkW LPSXQHULOH OHJLVODWLYH DFWXDOI
FRQVXPXOXL XPDQ FvW 0L WHQGLQWHOH OD QLYHO PRQGLD
PLFURELRORJLFL FDUH SRW DIHFWD V Q WDWHD XPDQ
L2-6WXGLX WHKQLF GH DQDPRRLWR ARQBEUH ARURGRDWL]DW D S
microbiologici ai apei, livrabil pentru Activitatea 1.2

Studiul realizatincadruD FWLYLW LL $ WXSUHFHORELHFOWNLY UL GRPHQL
VLWXDQADQSHREY GLD O UL ripbréferiRa@elapUR BPHEVRXUG GH PRQLEWRUL]DUH |
DSHL SRWDELOH SDUWLFXODULW LOH SURFHWX@XL GH PRC
PRQLWRUL]DUH LDQFRMRADWLIDWSXuL V SULPHDVF LQIRUPD LLOH
S U H FiXik capitol coFOX]JLY XQGH VXQW SUH]J]HQWDWH VROX LLOH SURS
prezentului proiect.

3UH]HQW D U HplahLmoidial sHdoncsetizatrit-r R GRFEFXPHQWDUH DQDOLW
instrumentaLHL KD U&@#B@HN IHFLILF FR QWU R OicoChrnicS iesp&rtvHW ULORU |
microbiologg FDUH VH PRQLWRUL]HD] vQ PDQDJHPHQWXO DSHL SRWZC

$X IRVW SUHJHQWDWH FDUDFWHULVWLFLOH WHKQLFH udL IX
produsehalU G Z D ULHR @ W [idrtahile) de monitorizare parametri fizicohimici, respectiv
microbiologici D Q D O Li |[feixdtifianalogi, digitali iismart) de pH, GH WHP S#UDWXU
conductivitate (prin contact, nerontact, rezistivi), de oxigedizolvat vQ D& H iAR @tal
de oxigende oxidereducere, GH P V) >OU PR @ Rkdildg \@QPDde clor, de dioxid de siliciu,
GH DPRQLX Ude tQrhitfitdte)d de conductiviatet HOHFWUR]L ,GBEnzddHIHULQW
multiparametricisisteme multiparametrice pesxtr DQDOL]D DSHL FX IXQF LL GH VWRF
OD GLVWWDQ LL PRELOH GH RRDXWRPLVDH K5 1D S U, BcoibYelekUH SUREH
digitale multiparametrice, aparatura de laborator\wed X ODERUDWRD U ¢hinldeFURELRORJ
microscoape

Sau analiDW SURGXVHOH XQ Rnile | tdosaite, LnQuité H dirQ Rle
comercializade UL SURGXVHOH UL S$&ySSmDEVRrofrDHarRE Dstruments
Libelium, Leika, Nengshy analytical sensors.ltd

2 DOW FDWHJRULH G B @G®RIF B WHHI RADHBHGERNSIudiului a
fost ceaanodulelRU ZLUHOHVYV S UBrGitdcilirh delzahfiguica@eVd demuenstratorului
care face obiectul prezentului proiedu fost prezentate produsele firmel&MBER wireless
GmbH. Laird Technologies, CORONIS, Nordic Semiconductdexas Instrumds
MICROSEMI, TELIT.

Produsele software descrise in cadrul studiului sbrg QiLssfvare i biblioteci de
programepentruVLGHRLQVSHF LD uL DQDOL]D LP DildLp@rarmetrisrWLOH SHQ)
microbiologici ai apei potabileEBImage CELL PRCFILER, Camellia Library Cimg Library;
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Magick++ Library Adobe Generic Image LibrarIL, Simd Library VIPS, LTI Library
Image Apprentice
Capitolul privind ahitectura elementelor de monitorigaH L Q | R UsPi@sMaLrdmdW lui
VWU XFW X subdapiol@ pBrRipalerhitectura elementelor de surare iivizualizare care
HYLGBDR LQVWUXPHQWD LD FDUH VH YD |IRDRHIMagnildFDGUXO SUF
probelor microbiologicel respectiv, athW HFW X UD X QH OW H@&Ul wzRalivtaeDUH GH P
FDUH SUH]LQW D Q@QD@Hpflota®HHGB LPDJLQLORU GLJLWDOH XWLOH
PLFURELRORJL bidan®taddteX fentiu pachetul de progeasoftware care se vor
UHDOL]D v Qoaé\b &eiulatdafproiectului.
Au fost prezentate HOHPHQWH Gpfoc&s& & Onhaginilor digitale SUHFXP GL
caracteristicilemediuli de dezvoltare software NI Visiode la National Instrumentd ale
Bibliotecii de programare OpenCV
Au fost prezentate studii de cgentru probe microbiologice puse la dispozitie de
ECOIND folosindVision Assistant
Intr-un alt subcapitoal studiuluiau fost descris P R G D O L Wansimit€rél wireless la
GLVWDQ D GDWHORMU IFKX LU @ittt BIRBAMKNPLPSXV GH VSHFLILFD |
proiectului
L3-6WXGLX GH GHWHFWDUH 0L FDUD F WwHdbiL pentyHAdIViIAteaO SLQLORU |
1.3
In cadrul acestui studiu preliminar au fost caracterizate principalele moduri de interac
dintre celule, tipurle GH FRPXQLFDUH L QipiH H FE D XUGITB S VEWLUFHOXODUL L
FRPXQLFDUHD LPMAHDUFHMIPXHOGH FRP.XQLFDUH FHOXODU
Au fost caracterizate maimOWH WLSXUL G HalUiveFde|8lax, Rrintre SaceHhijrith@m:
Receptori mtracelulari UHFHSWRAWKKRXYXBRDL VWHURL]Jilcu KdRWAR QL FXSOTLC
retinoizi, receptorii hormonilor tiroidieni);
- citoplasmatici
- nucleari
Receptori lega de membran — DEHUOWHFHS WR WélulX Yehtt Lg Hdhdforma un
semnal dQ H[W H Wsphuih&)caiular
- receptori ionrcanal / ionotropici,
- UHFHSWRUL PHWix& é¥ineRISnhazel cuplaESptozine G).
SHQWUX LGH Q Wiilor ldE DgJigedd UQIWHESWR U D hiRtydd cyféls#H FW D W
ED]JHD] Sid aotigen&nticorp (Ag-Ac).
L4-7THKQRORJLH GH PRQLWRUL]J]DUH LQIRUPDWL]DW D SDUDPHWUL
(inclusivListacu L Q VW U X RHHE W Y DI téhnbdlbdieide monitorizare) livrabil pentru
Activitatea 1.4
In cadrul A1.4. ECOI® a realizaDescriere proceduri de control pentru verificarile curente
privind calitatea aSHL GHVWLQDW FRQVXPXOXL XPDQ vQ wRQIRUPLWL
vigoare ita daborat PHWRGRORJLH GH DQDOL]
Metodologia G H G & bhéEteriilor patogene din DSD S R&aboat OVH ED]HD]
S H Uadabtigeranticorp (AgAc). Vizualizarea complexelor antigemticorp sa efectuat prin
intermeGLXO PLFURVFRSLHAStGHD | ®GURWHKF KB QD &flidres¢eptd lcuV XEVWD Q
D QWLFR th&hticdidi I KX RUHVFHQ L pdanttienMiHorhblpy Ee]induc complexe
imunofluorescente, observdlOH SULQ H[DPLQDUHD RWFURVFRSLF vQ OXPLQ
S-au selectat 3 specii bacteriene BatHQH FX ULVF ULGLFDW ESdH&pishlied X V Q WD W
coli, Pseudomonas eauginosa ,i Legionella sp. pentru SOLFDUHD PHWRGRORJLHL Gt&h
LPXQRIORWPEWIHQWXOSLQLOH EDFWHULHQH OXDWiHe vQ VWXGL:
Escherichia coli, Pseudomonas aerugingsau utilizat anticorpiianticorpul policlonal ant- E.
coli marcat cu FITC (Novus Biologicals, CO, USADUH DEVRDUEH OXPLQD LQFLGHQV
GH XQG " QP UL HPLWH iwe€speotX,RhtiQaipulYrhidddglehald anti- P.
aeruginosamarcat cu Alexa Fluor (Novus Biologicals, CO, US@aye absoas lumina
L QF L Ghigimea deunda630 QP UL IHRinhMAHosIe.
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Analiza microscopic s-a realizat utilizadnd atdmicrosFRSXO FX LQYHUVLH ¥(,.$ 'OL Fi
microscopul confocall{,.$ '0 7&6 63( OD R PDJQLILFD LH Gipuride SHQWUX Fl
PDUNHUL IiIO%8R Wrhl pentlB). Coli; 532 nm pentriP.aeruginosa GDU UL vQ OXPLQD
WUDQVeateVs W SHQVLLOH EDFWHULHQH DQDOL]DWH vQ OXPLQD WU
EDFWHULDQ UREXDW QW B R B OmPHW Qid@perdis}ilat® (ptaa @drthr)ni
locul suspensiilor bacteriene.
Analiza tulpinii bacteriene purg.coli vQ O X P L Q D (Mgurl &,\pRtuvhiiin fluorescen

V S H F (FlduFa b) pentru fluocromi emiterin lumina verde (50629nm) prin microscopie
fluorescent FITC Magnificaie de 63X

Microscop Leika DMi8, 63

Microscop Leika DMi8, 63x

Analiza tulpinii bacteriene purBseudomonas aeruginogalumina transmis (Figura c),
precum iin fluorescen specific (Figura d) pentru fluorocromi emiterin lumina roie (630G
669nm) prin microscopie fluoresnt AlexaFluor647. Magnificae de 63X
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Microscop Leika DMi8, 63x

Microscop Leika DMi8, 63x

SpecifiFLWDWHD DQWLFRUSLORU D IRVW SXV vQ nHdre @HQ SHQWL
utilizat bacteria gramS R ] L Wntéfococcus faecaiFDUH QX D IRVW UHFXQRVEXW
anticorp,h ciudape]HQ HL URE XV WrHorébaeb &alitfU LLOR U v

MetodaGH DQDOL]D LP XsaRedicaRpdriHavidirh@sunei suspensii batte@ H PL[W

| R U Pd\Wulpinile bacteriene purg.coli si P.aeruginosa 0 EDVREVHUYDW thlpiFHOH GRX
bateriee VXQW LGHQWLILFDWH VSHFLILF vQ IXQFWLH GH DQWLFRUS|
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Microscop LeikeDM6 TCS SPE63x

,GHQWLILF D @ HipinNoShaeterien€& pur®. Aeruginosa si E.coli
(microscopie fluorescentdlexaFluor 647; imagine microscopie fluorescenta FITC)

6XVSHQVLH BDRtFWRWR DI tulpinile bacteriene purde.coli iU P.aeruginosa
(microscopie fluorescenta FITC si AlexaFluor 6Magnificatie de 63X

IQ HWDSD XUP WRDUH riz v®1cantiklB WeXt Jdentiffedtdi FoBcwriilor
Legionella pneumophilprin mWRGRORJLD GH DQDOL] LPXQe&Ud@XRUHVFHQV
etapei 1/2017 a proiectului.

In cadrul activitatii A1.4. INCDMTM a realizat tehnolagd GH PRQLWRUL]DUH LQIRUF
care FRQ LQH X U8B LW&kkRwridapeHistincteidentificareaparamérilor microbiologici
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in imagini digitale DFKL]L LRQDUHD GH OD VH QhiitiLsiDarSmiterBaP HWULOR U
GDWHORU F WUH DXWRULWDWHD FRQWUDFWDQW

7THKQRORJLD GH SUHOXFUDUH LPDJLQL PLFURVFRSLFH D IRVW
AssistD QW 7 H K Q R 6uiradd_adpdsarheffilor microbiologiciasefectuat pe studii de caz,

puse la dispozitie de ECOIND (care aaut obiectul Metodologiei descrise mai sus)

Tehnologia de identificare a coloniilor de bacterii Pseudomonas Aeruginosa , folbQ G P GWL

de imagine

Etapanr.1 &UHDUH PDVF LPDJLQH IRORV1QG 1, 9LVLRQ $VVLVWDAQ\

Ed Ha Bl at L. i mefEd
Original Image ~ Plane Extraction HSV Lockup Table Log  Threshold Binary Remove Small Objects  Partide Filter Area
Manual Gray Image Inversion

Fig. 1

Etapanr.2 ODVFDUH LPDJLQH PLFURVFRSLF IRORVLQG 1, 9LVLRQ $
E @+ Trwm
Original Image  Red Plane Extraction  Image Mask
Fig. 2

7TDEHOXO QU FRQ LQH ILUD ILOP Dilér Sidrosbodide O R U DEEHH S ¥ 8 QX U D
FRQ LQH PDVFDUHD LPDJLQLL PLFURVFRSLFH SHQWUX HYLQGHC(
Etapa 1 Tabelul nr. 1
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Etapa 2 Tabelul nr. 2

Fundalul imaginii este colorat in galb@ pentru a
HYLGHQ LD JRQD GH LQWHUH
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6H RE LQ ]JRQHOH GH FRORQLL FX EDFWHULD 3VHXGRPRQDV $HU>
THKQRORJLD GH LGHQWLILFDUH D FRORQLLORU GH EDFWHULL (

Etapanr.1 &UHDUH PDVF LPDJLQH IRORgVRQG 1, 9LVLRQ $VVLVWDQ

Fig. 3
(WDSD QU ODVFDUH LPDRd®OH PLFURVFRSLF

Fig.4
Tabelulnr3 FRQ LQH ILUD ILOP D RSHUD LLORU GH SUHOXFUDUH D LP
Etapanr. 1 Tabel nB
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OH@Q P F LPDJLQHD FRQ LQH GRDU FRORQLL GH EDFWHULL (
LPXQRIOXRUHVFHQ VSHFLILF

Tabelulnr4 FRQ LQH PDVFDUHD LPDJLQLL PLFURVFRSLFH SHQWUX HY
Etapa nr. 2 Tabelul nr. 4

14
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Fundalul imaginii este colorat in galben
SHQWUX D HYLGHQ LD J]RQD GH LQ\

6H RE LQ ]JRQHOH GH FRORQLL FX EDFWHULD ( &ROL

'"HVFULHUHD WHKSQIR® R paréhtetrfoH fizRco- chimici ai apei potabile care a

IRVW U pdbttuliddde/gategde de senzoriD F K L ] L nlcRduDpidiectului.

$X IRVW UHDOL]DWH SURFHGXULOH GH FDOLEUDUH SHQWUX
SURGXF WRDUWHH MRIRXVLODGXYH FDOLEUDUH DF Rerjtu teBt@pdaWH GH OD
IXQF LRQ tidrlauVdstQé#&tizate programe software pentru placa cu microcontroler din
FRPSRQHQ

5HIXOWDWHOH HREHRWX WBUHX PYWRDU S+ 253 &RQGXWLYLWDWH
prezentate mai jos Fi§.

pH milivolts

2.500

2.000
1.500
1.000
0.500

0.000
1 2 3 45 6 7 8 9 1011 1213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Temperatura

21.660
21.640
21.620
21.600
21.580
21.560
21.540

21.520
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

pH

6.529
6.528
6.527
6.526
6.525
6.524
6.523
6.522
6.521
6.520
6.519
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
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Conductivitate

191.200

191.000

190.800

190.600

190.400

190.200

190.000

189.800

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

Fig.5

$OW VHW GH GHW Ha sH@]RWLD FDWH B MRWB PSHUPRWXUD

Rezultatele surpirezentate mai jos Fi@.

1.896

1.892

1.890

1.888

1.886

1.882

20.20

20.15

20.10

20.05

20.00

19.95!

19.90t

19.85!

7.770

7.760

7.750

7.740

7.730

7.720

7.710

7.700

7.690

Ph Milivolts

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71

Temperatura
0
0
0
0
0
0
0

0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71

pH

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71

Fig.6
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'"HVFULHUHD WHKQRORJLHL GH SUHOXDUH GDWH GH OD VHQ]JRULI
WUDQVPLWHUHD GDWHORU SH LQWHUID 5) F WUH JDWHZD\
Schema blocp@ WU X KDUGZDUH DFKL]L LH GDWHes2HHU I/ V BQHRIUIQ WIB W Q
n Fig.7

Fig.7
'HVFULHUHD WHKQRORJLHL GH WUDQVPLVLH D GDWHORU vQ 5C
GLVWDAQ D GDWHORU IRORVLQG R UH HD GH WHOHIRQLH PRELO
'XS FHHOBWFKL]L LRQDWH GH OD VHQ]J]RUL DX DMXQV vQ PHPRUI
GH DFKL]JL LH oL WUDQVPLWHUH GDWH VH YD IRUPD PHVDMXO (
0%86 OHVDMXO YD IL HPLV SULQ LQWHUID BPDVHUHYW H 5H6F K L S-DW
placa. $FHVW FDUG 5) YD HPLWH vQ JDPD GH H.BFYHQ OK] F WUl

Fig. 8

Descrierea tehnologiei de preluared stocare date pe server dedicat Tabelul 5
6RIWZDUH DVRFLDW SDJLQLL ZHE GHVWLQD LH F WUH
FDUH HVWRIQBWURHVDMXQO YD UHFHS LRQD
datele primite, va identifica zona de payload

aL YD GLVWULEXL YDORULOH QXPHULFH LGHQWLILFEDWH
F WUH ED]D GH GDWH |SULPDU SUHOXFU UL
ulterioare vor identifica datele specifice
ILHF UXL VHQ]RU uL OH YD VQUHJLVWUD vQ ED]JHOH |GH
dak asociate.
Se va implemeta un sistem distribuit prin
care datele de pe serverul regional vor fi
WULPLVH F WUH VHUYHUXO QD LRQDO ,QWHUID D |GH
DFFHVDUH 4L UDSRUWDUH VH YD UHDOL]D SULQ
tehnologie Web, sub forma unor siig, cu
DFFHV GLIHUHQ LdBWpuv@e IXQF LH
utilizator.
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L5-'RX FRPXQLF ULpéadiia Web & plofettului
Cele douaF RP X Q L F U L sustihute @cdnfdriRtel sunt:
1:INCDMTM $QFD $WDQDVHVFX 3DXO 1LFRODH $QFX D 6RULQ 6RUF
lulian Stanciu“Conceptual Model of Computerized Nationwide Scale Multiparameter
Monitoring System for Drinking Water Quality ", International Conference of
MECHATRONICS & CYBERMIXMECHATRONICS “ICOMECYME",September %-8"
2017,Bucharest,Romania, publicat irPrbceedings of thelnternational Conference of
Mechatronics and CybévlixMechatronics— 2017”, pages 29..36, eBook ISBN78-3-319
630915, Softcover ISBN978-3-319-630908, Series ISSN2367-3370
S$UWLFROXO VXV LQXW vQ FRQIHULQ-uriSRDWH IL UHJ VLW OD XUP
http://incdmtm.ro/icomecyme2017/index.php?page=
http://www.springer.com/us/book/9783319630908
$FHODUL DBWWFR R E DInteationalLJour@al of Mechatronics and Applied
Mechanics, nr. 1/2017 fwww.ijomam.con), la paginile 154..158, eISSNISSN 2559 6497 ,
ISSNL 2559- 6497, revista fiind inclusa in bazele de date Ebsco, SCORPROQUEST.
2ECOIND OLKDL -AD] Urina Eugenia Lucaciu, C W O BQi€a Alina Roxana
Baciu” Detection of waterborne pathogenic bacteria using immunofluorescence technidue
4" World Congress and Expo on Applied Microbioldggyember 29ecember 01, 2017
Madrid, Spain, ISSN 1948948,Vol. 9, Issue 6
S$UWLFROXO VXV LQXM UG FRDWHODQXud 8 RMARVHUHOH OLQN
https://microbiology.conferenceseries.dgpeaker/2017/mihaiita-lazarnationairesearckand
developmeninstitute-for-industriatecologyecoindbucharestomania
https://microbology.conferenceseries.com/2017/sciertific
program.php?day=2&sid=4057&date=201%30
3DJLQD ZHE B proxtDiu $e] gaveésteviavw.incdmtm.ro/biowater.
L6- BURGXV 0( ORGXO HOHFWURQLF S RtaM peBttu\ctiMitaéd&r1 & ZDUH GHGL
ModulXO HOHFWUR QLH ré&alit& valn $0drlele dirdhio Witanom enécgebrtabil,
FDUH VH DPSODVHD] L:©6DUID W UDRAXFFAXNH ZLUHOHVY GDWHOH F \
GH DS SRWDELO & X s&prixtiwaioll XeparaRebixr OfiXi€vxXhimici de la o
serie de senzori, a®@ODVDWL LQ DSHOH FRQWDPLQ@Dgvdtoruluiimad IL QHFHV
XOWHULRU DPSODV
&DUDFWHULVWLIiONHEKQLFH 0L IXQF
Microcontrollerul este de tip 430F5529, din familiacansum redus MSP a firmei TlI:
a) capabilitatea de procesare a CPU:
- arhitectura: 16 biti
- viteza de lucru a CPU : maxim 25Mhz
- P rimea memoriei de program : min. 128% WLS )ODVK SR Démeétielde H{WLQV
tip F-RAM sau card SD.
- memore de lwcru RAM: min & . % F Xinéréd
- ceas de timp real, timer tip Watchdog ( oscilator RC separat )
E LQwadeCPd
- porturi 1/O disponibile pentru comenzi sau semnalizare
- LQWHUIH H SHQWUX #HRBARYLIPD 261 SHULIHULF
- Convertor ADintegrat cu urmtoarele caracteristici:

- num r de canale: 8
- UH]JROX LD 12 bits
- timp de esantionare : 100Ksps

c)gamateVLXQLORU GH OXFUX DGOHS&IBNH |3 kip/MatENd b \&
D, cu lithium cu o capacitate de mil8Ah sau cu acumulator.

- MSP430F5529 fiind cofRHS XW V SHFLD @ cib¢oasumuredybaBn@ hié® cu
EDWHUL b sddi&/ deJr¥dimuri de lucru diferite, cu consumuri diferite de putere. Aceste
moduri sunt : Run, Idle, Sleep, Deep Sleep.

18


http://incdmtm.ro/icomecyme2017/index.php?page=
http://www.springer.com/us/book/9783319630908
http://www.ijomam.com),
https://microbiology.conferenceseries.com/speaker/2017/mihai-nita-lazar-national-research-and-
https://microbiology.conferenceseries.com/2017/scientific-
http://www.incdmtm.ro/biowater

Contract 79PED/2017

- Ca X U P Dnwddimul cel mai economic, consumul de putere este foarte scazut :
- 200 uA/Mhz
-400nNnAcuFHDV GH WLPS UtdroQul&leep.DOHQGDU v
d) Alte functii ale CPU
- memorarea datelor: in fuseeH GH FDQWLWDWHD GH GE{rEa VW& RFDWH H®
solueeL SHQWUX H[WLQGHUHD FDSDFLWDWLL GH VWRFDUH D PLF!
SD sau FRAM).
InFigura9 VH SUH]LQW YHGHUHD GH MRV D SO FLL PDLQERDUG FX

A Fig. 9— Main board cu soclu baterievedere de jos
InFigural0 HVWH UHSUH]HQWDW SODFD PDLQERUG vQ YHGHUH

Fig.10
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ModululRF HVWH LPSODQWDW SRFBOARODBF BBIVING BBOMFUMVWH GH DV
FRQHFWDW OD SODFD 0DLQ ERDUG
In Figurall HVWH SUH]HQWDW SODFD DGDSWRDUH SHOQWUX PRGXOX(

Fig11
Pe acecesL SODF FX PLFUR&t& @mporie@adidcehie este soclul anteriéigura
12a si Figura 2 b.

Fig.12 a) cu anteng prin cablu prelungitor; Fig.12 b) cu antena cuplata direct pe placa
In figura 13 este prezentat modulul electronic portabil cu senzorii atasati.

Fig.13
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Organigrama pentru software modul electronic Main Board
2UJDQLJUDPD HVWHISUH]HQWDW vQ )LJ

Fig.14

4. Gradul de realizare a obiectivelor

Rezultatele obnute au creat premizele finalizi in bune condii a Etapei 1 a
proiectului, ce aavut ca obietiv general realizarea tehnologiei informatice aplicakal nivel
naional, pentrucaracterizarea multicriteriala probelor de appotabil , precum ila modului
electronicportabil, autonom energetic, care transmite wireless datele de la semzop/erul
operatorului de appotabil .

Pe baza celor prezentate anterior, considet toate activitatile propuse in Planul de

realizareal proiectului pentriEtapa 1 au fost realizate cu succes, iar obiectivele etapei au fost
Tndeplinitein totalitate.
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5. Modul de diseminare a rezultatelor

Rezultatele cercetilor din cadrulEtapei 1 a proiectului au fost diseminate sub forma
unor F R P X Q ltilatificé plezentatei publicate la diferite manifest diin ifice internaionale
WUHYLVWH DuDe prézBntBxedilivRalilg LAL.5.

6. Concluziile etapei

Principalele rezultate oinute in cadruEtapei 1sunt:

- Elaborarea6 W XGLX SULYLQG PDQDJHPHQWXO FDOLWIliviahi DSHL SRWL
pentruActivitatea 1.1

- ElaborareaStudiu tehniF GH DQDOL] D VROX LLORU GH PRQLWRUL]D
parametrilor microbiologici ai apei, livrabil pentruActivitatea 1.2

- Elaborarea6 WXGLX GH GHWHFWDUH 4L FDUDFWtakil] pedtth D WXOSLC
Activitatea 1.3

- ElaborareaTehnologiH GH PRQLWRUL]DUH LQIRUPDWL]DW D SDUDPHW!
apei potabile( inclusiv Lista cu instrumentia necesarvalid rii tehnologiei de monitorizarej

'"HVFULHUH SURFHGXUL GH FRQWURO SHQWUX YHULILFDULOH FX
consumului uman, in conformitate cu reglementarile in vigoare/ Elaborare metodologie de

D Q D Qilrabil pentruActivitatea 1.4

-Sustinerea a douF R P X @ lfifn ifice: “Conceptual Model of Computerized Nationwide

Scale Multiparameter Monitoring System for Drinking Water Quality ” i ” Detection of

waterborne pathogenic bacteria using immunofluorescence techniqueprecum i Pagina

web livrabile pentruActivitatea 1.5

- Realizarea3URGXV 0( ORGXO HOHFWURQLF SRUWaDbiIEgeatrual VRIWZD
Activitatea 1.6

In concluzie, ca urmare a celor prezentate, se poate consideshiectivele generale G

specifice ale Etapei 1 l@ proiectului BIOWATER au fost indeplinite n totalitate.

decembrie 2017 DIRECTOR PROIECT,
Dr.ing. Paul Nicolae Ancua
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