Novenber 13, 2008 11:40 PM --

3aiiueB BukTrop Hukosaesuy, 11 kiace
Hayunblii pykoBoaurtenab: [lequnckuit Unesa Pynonsdosuu
Cexnusi: Computer Science, noacekiusi «KoMbIOTEpHbBIE TEXHOJIOT .

Ha3Banue npoekra: Pa3zpadorka nporpammbl ATTI-OKCIIEPT myst momy-
ABTOMATHUYECKOT 0 JIEKTPOXUMHUYECKOTO aHAIN3a KUIKOCTEH.

TekcT Te31COB Ha PYCCKOM A3BIKE

[Tporpamma ATIT-DKCIIEPT-2006 mpeana3zHadeHa s mpremMa, MaTeMaTHUeCKOH 00paboTKu
U rpaduyecKkoro mpeacTaBieHus B OOHOW U3 3aJaHHBIX (opM (10 BBIOOPY orepaTopa) SKCIepu-
MEHTAJIbHBIX JaHHBIX, MOJYyYaeMbIX MOTEHIMOMETPUUYECKUM aHAJIU3aTOPOM KUAKOCTH ODKCIEPT-
001, paGoTaronmmM B pekrMMe HEMPEPHLIBHOI'O KOHTPOJISI COCTaBA JKUJIKOCTU HIIM B PEXKUME MOTEH-
IUOMETPUYECKOTr O TUTPOBAHMSI KUAKOCTHU.

Anamuzatop xunkocta Dxcnept-001 mpencrapisier co0oii criennanTu3upOBaHHBIA BOJIBTMETD,
MO3BOJISIIOIMI U3MEPSTh 3HAUEHUs MMOTEHIMajla CO CIEeIUalbHbIX XUMUUYECKUX aTYUKOB — HMOHO-
CEJIEKTUBHBIX AJIEKTPOJIOB M MPE0OPa30BbIBATh 3TU 3HAYEHHs B BEIMUUHBI pX (0HA U3 MPUHATHIX
LIKaJI KOHLIEHTPALUil) WK B 3HaYEHUS! KOHLIEHTPALlUU JaHHOI'O KOMIIOHEHTa (HalpuMep, HUTPATOB
nim cosiell aMmMmoHus). [IpuGop MokeT HenpepbIBHO U3MEPATh 3HAUEHUs KOHLEHTpAlui U nepeaa-
BaTh B KommbioTep yepe3 COM-noprt uiu, uepe3 nepexoanuk, yepe3 USB-nmopt. [Ipubop moxer
TaK)Ke BBIMOJIHATH Psi APYruX (YHKIHM, B YACTHOCTH, OCYIIECTBIISATh MOTCHIIMOMETPUYECKOE TUT-
pOBaHME, TO €CTh YIPABIATH MOJayuei KHUIKOCTH U3 CIELUAJIbHOI0 YCTPOHCTBa — OIOPETKH B HC-
clielyeMblii o0pasel] U Mmpu 3TOM (UKCHUPOBATH OJHOBPEMEHHO 3HAaueHUs pX U 00beM MOAaHHON
xuakoctu. [lomyyeHHble 3aBUCMMOCTH, TaK Ha3bIBA€Mble KPUBbIE TUTPOBAHMS, IPUMEHSIOTCS JIs
KOJINYECTBEHHOI'O OIpEIeNeHHs] COCTaBa >KUJIKOCTH IO Psly BaXKHBIX KOMIIOHEHTOB — IOKA3aTENio
KUCIOTHOCTH pH, KOHIIEHTpaluu cysb(haToB, )KECTKOCTH BOABI U T.1., B 3aBUCUMOCTH OT MCIOJIb-
3yeMBIX JATYMKOB aHaJM3aTOpa M cOCTaBa J100aBIsieMOro pacTBopa (TUTPYIOLIErO pacTBOpa HIIU
tuTpaHTa). OnpenensieMble MOKa3aTea UMEIOT MPAKTUYECKOE 3HAYEHUs, BKJI0OYasi BOIPOCHI MPO-
MBIIUIEHHON 0€30MacHOCTH. B TOM YHCIIE MPOLECC TUTPOBAHUS MIMPOKO MPHUMEHSETCS B YUEOHBIX
Kypcax oOIIel ¥ aHAIUTUYECKOM XMMHHU, YTO MO3BOJIAECT MPUMEHHUTh JAaHHBIM aHAIU3aTOp U MPO-
rpamMmmy ATII-OKCIIEPT-2006 B yueOHBIX Kypcax aHAJIUTHUECKON 1 0011l XMMHH U IPOMBIIILICH-
HOM KOJIOTHH.

[Tporpamma ocymectBiisier ynpasienne COM-nmoptoM u obecrieunBaeT CUMTBHIBAHHE, PacIo-
3HaBaHUE U COPTUPOBKY JAHHBIX, MOCTYNAOIMIUX ¢ aHanu3atopa JkcnepT-001 B pa3nuuHbIX pexH-
Max paboThl: HEMOCPEACTBEHHO MPU U3MEPEHUH, B MpoIllecce TUTPOBAHUS, a TaKXKe MPH CUUTHIBA-
HUU pe3yJbTaTOB PaHEe CACNAHHBIX U3MEPEHUM M3 MaMsITH aHaIu3aTopa.. MOJKJIIOUEHHOTO Yepes
COM-niopt. [lanHble, mnpenacraBistomme co0OM 3HAYeHHS TMOTeHUHana wuin pX, U COOT-
BETCTBYIOIIME UM 3HaueHHUs 00beMa B Mpollecce TUTPOBAHUS BHOCATCSA B TaOJIMIy U MOTYT OBITh
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IIPOYUTAHBI OIIEPATOPOM U HCIIOIB30BaHBI JJI1 MaTeMaTH4ecKoil 00pabOTKU U rpaguyuecKoro npes-
CTaBJICHUS JaHHbIX.

Marematuueckass 00paboTKa JaHHBIX BKJIIOYAET MHTEPHOJILMIO 3KCIEPUMEHTAIbHBIX TOYEY-
HBIX (PYHKIUH pa3MYHBIMH METOJAaMH: C MOMOIIbIO KpUBBIX be3be ¢ mcronp3oBaHueM paszpado-
TaHHOM HaMM MPOLEAYPHI CONPSIKEHUS OTAENbHBIX KPUBBIX, C TOMOIIBI0 KyOMUECKUX CIUIAiHOB, C
noMoupo npubnmxeHus napabonamu. B cootBercTBuM ¢ TpeGoBaHUSAMHU K 00pabOTKE KPUBBIX
TUTPOBAHUS IIporpamMma BKJIIOYAET yCTOMYMBBIE K IKCIEPUMEHTAIBHBIM LIyMaM IPOLEAYpPHI I10-
CTPOEHHUS TJIAJKOM MepBOi U BTOPOW MPOM3BOAHON M3 TOUEUHBIX (YHKIIMI, a TaKKe Tak Ha3blBae-
MBIX KoopauHaT ['paHa, MpeACTaBIsSIOMUX COO00 OOpaTHYIO BEJIIMYMHY MIEPBOM MPOU3BOHOMN 3HA-
yeHust pX no oovemy. [Joctynusiii B mporpamme ATII-OKCIIEPT-2006 nabop crioco6oB mpen-
CTaBJICHUS JJAaHHBIX [1O3BOJISIET C JIOCTATOYHON TOYHOCTBIO OMPENENIATh 0COObIe TOUYKH KPUBBIX THUT-
pPOBaHUs, TOUYKU SKBUBAJIEHTHOCTH.

I'paduueckoe npeacTaBieHne JaHHBIX OPraHU30BAHO C JPYKECTBEHHBIM I10JIb30BaTEIeM MEHIO,
MO3BOJISIIOIIUM BBIOMPATh METOZ 00pabOTKU AKCHEPUMEHTATbHBIX JaHHBIX, TapaMeTpbl Tpaduka,
BKJIFOYasl KOJIMYECTBO OKOH, TOJILIMHY U L[BET JIMHUH, MACIUTA0OBI IO OCAM U T.1.

[Mporpamma ATII-OKCITEPT-2006 sBnsieTcss HEOOXOAMMOW COCTaBIISIFOIICH MPUOOPHO-
MPOrpaMMHOr0 KOMIUIEKCa JIJIsl THTPOBaHMs Ha 0asze aHanmm3aTopa >kxuakoctu Jkcrnept-001 u mos-
HOCTBIO BHEJpEHa B Ipou3BOACTBO. IIporpamMmMa Oblia yCHEIIHO MCIIONb30BaHA MpPU MOATOTOBKE
CTYAEHYECKON AUIUIOMHOM paboThl B PoccuiickoM rocyiapcTBEHHOM YHHBEPCUTETE HEQTHU U rasa
uM. M.M.I'yOkuna. PanHsis Bepcus mnporpaMmbl Oblla MCIOJIB30BaHa IpPU IPOBEAECHUU CTY-
JICHYECKOro MPakTUKyMa 10 (pu3nuko-xumuueckum merojnam aHanuza (PXMA) B ToM xe yHUBep-
curere, rzie e Bocrnonb3oBanuck 7 rpynn (6osee 200 cTy1eHTOB).

Ha3Banue padoThl U KPAaTKOE ONMMCAHUE HA AHTJIHIICKOM sI3bIKE:

The “ATP-EXPERT” program for semi-automatic electrochemical analysis of liq-
uids.

The program is developed for semi-automatic analysis of liquids using electrochemical ap-
proach. It receives and computes the data measured by automatic electrochemical pX analyzer con-
nected through COM-port.

The program allow to control the measuring device connected, perform automatic potentiomet-
ric titration of liquids, plot measured data in different coordinates used in electrochemical analysis,
and more. It uses .NET v.2 platform, has user-friendly interface and easy for use in laboratory re-
search and courses for students.

Mathematical processing involves data interpolation using several methods (Bezier curves, cu-
bic splines, parabolic approximation) and can effectively filter the noise and determine special
points of titration pX function and equivalence points which are important to electrochemical analy-
sis. ATP-EXPERT program already used for students’ graduation works and practical courses
(more than 200 students) on physical-chemical analysis in State University of oil and gas.

CnMcoK JTUTepaTyphbl, HCI0JIb30BAHHON MPU HANMCAHUYN HAYYHOH PadoThI

1.t I'. Camoyuutens C++: Tlep. ¢ aari. — 3-e u3a. — CI16.: BXB-
[lerepOypr, 2005. — 688 c.

2.Crpayctpyn b. fA3bik nporpammupoBanus C++. bunom, 2001.

3.1Tnomxep I1., Crenanos A., Jlu M., Maccep JI. STL, cranmapthHas Oubnmoreka
ma6sonoB C++. CII6, BXB-IlerepOypr, 2004.

4. 3. Tpoencen. C# u mnarpopma .NET. CII6, [Tutep, 2003.

5.Puxtep JI. Coznanue 3ppextuBHbIX Win32 mpuiioKeHU ¢ yueToM crielnGpuKu
64-6utHoii Bepcun Windows. CII0, [Tutep, 2001.
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Iyonukanus padboTbl:

1.CoopHuk Te3ucoB IIATON exeronHoOl OTKPBHITOM KOH(PEPEHUHUH MPOEKTHBIX U
HCCIIeI0BaTENBCKUX paboT nuiiess — Mockaa, 2006.

ITaTeHT HA M300peTeHHe: OTCYTCTBYET.
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NMPOrPAMMHbIA KOMIMJEKC «AHATIUTUK-OKCMEPT»
AnAa ansA 3KonormM4eCKoro MOHUTOPUHTA
U MEOULIMHCKOU OUATHOCTUKU

BBenenune
IToTeHIMMOMeTPUYECKH METO
IIpumeHennst
AKTYaJIbHOCTH
O01mHOCTH, NPUMEHsIEMbIX METO0B

ApxurtexkTrypa

OO0uas nporpamMmmHas miargopma

Oobecneyenne yHu(pMKAIMU 3aTPY3KN U B3aUMOAeiiCTBUS IJIArHHOB
Enunbii mexanu3Mm xpaHeHus1 1aHHbIX (XMJI)

Ennnas npeseHTanmoHHasi miiargopma

Ob0ecneuenne HAAEKHOCTH M HEJOCTHOCTH

Oobecneyenne MmacIradupyemMocT

Oobecneuenne pacnpeaejieHHOCTH

HoaxarwyaeMbie MOAYJIH (IJIATUHBI)

AnmnaparHsble (apaiiBepa npudopoB) - nopT, cnenuduka npudopa, popmarsl
€000 1IeHNs, yIIPABJICHHE

IInarunel 00padoTKH JAHHBIX

IIpe3eHTaniuOHHBIE M MHTEeP(elCHbIE MJIATHHBI

Inarunsl 3kcnopra ganHbixX (XTMJI)

KomMmyHukanuoHHbIe (ceTh)

IMoanep:xkka Bed-BUACO

Ilnarunbl 02361 JaHHBIX (F€0MIIIITMHT)

IIpumenenne
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PanHss IMarHocTHKa paka

Nuankanus 3arpsi3HeHU N TOKCHYECKUMHU 0TX0AaMHU

OO0Hapy:keHHe TOPIOYMX U B3PbIBOONACHBIX I'a30B B aTrMocdepe (B T.4. TEPPOPU3M)
ABTOMaTHYECKAS HEHTPAJIU3ANUSA TOKCHYECKHUX YTeUeK Ha IPOU3BOACTBE
ABTOMaTHYeCKHE BbIK/JII0YeHHEe NPUOOPOB B aBAPUITHBIX CUTYyalMAX

MoOMIbHBII TUCTAHIIMOHHBIN IKOJOTMYECKHd MOHUTOPUHT OKPY:Kalome cpeabl
ABTOMaTHYECKH J1A0OPATOPHBIN IEKTPOXUMUYECKUI aHAIU3 KUIKOCTeN
B03MOKHOCTH JUCTAHUMOHHBIX U3MEPEeHU I
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Pycckasa Bepcus

[ToTeHmomMeTpruyeCKMil METO — MKUPOKO NPUMEHSEMBbIN METO XUMMUYECKOTO aHaJIN3a BOJHbBIX
cpea. B ocHoBe MeTona JEKUT MCIOJIb30BAaHUE HOHOCEJIEKTUBHBIX 3JIEKTPOJIOB, T.€ CEHCOPOB,
peodpa3yrIUX KOHIIEHTPAIMIO ONPEASIsIeMbIX MOHOB B XapaKTEpHOE HANPSDKEHHWE Ha CBOEM
BBIXOJIE.

«AHAJIMTUK-DKCIIEPT»  sBisgercas MacmrTaOupyeMoll IporpaMMHOW  maT(GopMoi,
obecreunBaromiell paboTy ¢ MOTEHIUOMETPUIECKIM U3MEPUTEIBHBIM 00opynoBanueMm. Jliis Toro,
9TOOBI MOKHO OBIJIO CO3[aBaTh IMPOrpaMMHOE OOecredeHue AN pa3HuuHbIX MPUOOpPOB Ha Oaze
€IMHOr0 TPOrPAaMMHOTO Spa, UCIIOIb30BaHa TEXHOJOT sl TUIATHHOB — JTUHAMUYECKU 3arPyKaeMbIX
MOAYJEH - pPacCIIMpPEHUN. Monyne sAapa COREpXKHUT 3arpy3ddK pacUIMpeHUil, KOTOPBII
o0ecrieynBaeT KOPPEKTHYIO 3arpy3ky Bcex IuaruHoB. Kaxaplii mmaruH umeeT MaHU(ecCT,
cojepKalui MHPOpPMAIUI0 O BEpCUHM, Ha3HAYEHMM U pa3paboTuuKe. 3arpy3duk pacUIMpeHUil
o0ecreunBaeT YHU(PHKAIUIO CUCTEMHBIX TNJArWHOB. B 3aBUCHMOCTH OT MPUMEHEHWS, IIATHHBI
OBIBAIO Pa3HBIX THUIIOB.

Tak xak mpu paboTe ¢ pa3IUYHBIMU MPUOOPAMU HCIONB3YIOTCS Pa3IMYHbIE KaHAJbI CBS3H,
dopmaThl BXOAHBIX / BBIXOAHBIX IaHHBIX W KOMAaHJbl YIpaBJICHHUS, peaan30BaHa BO3MOKHOCTh
CO3/1aBaTh pacCUIMpPEHUsi — JpaiBepa yCTPOWCTB, OOECIEYMBAIOIIUE TMOAACPKKY CHEHUPUKU
KOHKpeTHOro mpubopa. JlpaiiBep ycTpoilcTBa Takxke 0O0ecleunBaeT IEJOCTHOCTh [aHHBIX,
MOJIYYEHHBIX OT MPUOOPa, HU3KOYPOBHEBBII KOHTPOJIb OIINOOK.

OTaenbHBIN KJIacC MJIATHHOB OTBEYAET 32 MAaTEMAaTUYECKYI0 00pabOTKy MOJTydyaeMbIX TPUOOpPOM
JaHHBIX. B 3aBUCMMOCTH OT MOCTaBJIEHHON 3aJauyd, MOTYT TpeOOBAaTbCA pa3IMUYHbIE A OPHUTMBI
00paboTKH (OYMCTKA OT IIYMOB, MOMCK 3KCTpEMaJIbHBIX 3HAUYCHUM, BBIYUCIEHHE KAaKUX — JTHOO
(byHKLMI B 3aBUCUMOCTH OT MOJYy4YaeMBbIX JIaHHBIX...).

Hurepdelicubie mIaruHpl NpegoCcCTaBIsIIOT BO3MOXHOCTh MPECTABISATh MOJTy4CHHBIC JAHHBIC B
TpeOyeMOM B 3aBHCHUMOCTH OT TOCTABJICHHOW 3a/ladyd BHUJE. JDTO MOXET OBITh KaK YHCJICHHBIN
BBIBOJI, BBIBOJI 3aKJIIOUEHHs, TEHEpaIMsi OTYeTa MJIM MOCTPOCHHUE M HUCCJIENOBaHHE TpadUKOB IO
MOJIYYEHHBIM JAHHBIM.

[Iporpamma moaep)KMBaeT TaKME CTaHAAPTHl BHIBOJA W XpaHEHHUsS JaHHBIX, Kak html um xml,
obecrieunBaer 3kcnoptr B Excel. OTkpeITa BO3MOXHOCTH JUIsi JOOABJICHHS HOBBIX IIJIATMHOB
9KCIIOPTA, COXPAHEHUS U 3aTPy3KH.

[Inarunel, oTBedaromue 3a paboTy C ceTbio O0OecreyuBalOT BO3MOXHOCTh COBEpIIATH
W3MEpEHHUsl AMCTAaHIIMOHHO, a MOAYJh paboThl ¢ BeOKamepol MO3BOJSIET HAOIIOIATh MPOIECC
YIAJIEHHOT' 0 U3MEPEHHUSI B PEKUME pPeajbHOrO BPEMEHHU.

B 3aBucumocTH OT crnenu(pUKA HU3MEPUTEIBHOTO OOOPYIOBAaHUS BO3MOXKHO TOOABICHHE
IUIATHHOB C OJKcTpa — (QYHKOHMSIMH, TAaKUX KaK I[IJIaTWHBl YIpaBleHHs MepuepuiiHbIM
000pyIOBaHUEM U TJIATWHBI 0a3 JaHHBIX. DTO MO3BOJISIET BHIMOIHITH KOMAH/IbI B 3aBUCHMOCTH OT
MOJy4YaeMbIX ¢ puOOpa JaHHBIX, HAKAIUIUBATh MOJy4aeMble JaHHbIE.

[Iporpamma coBMecTHMa ¢ HOBOWM ObICTpoAeHCTByromeld (5-6 MHUHYT Ha 4YelIOBEKa)
MIOTEHIITUOMETPUYECKONM CHUCTEMOM paHHEW JMAarHOCTUKM paka MOJIO4YHOHM »kenesbl. [Iporpamma
BBIJIACT SKCIEPTHOE 3aKII0YEHUE 00 M3MEPEHHH, UHTEPIIPETUPYS €ro JJIsi OonepaTropa, FeHepUupyer
OTYET C COXPaHEHUEM ITPOTOKOJIOB TUATHOCTHUKU, KOTOPBII MOKET OBITh OTIIPABIIEH MO UHTEPHETY.

Jpyroe BaxxHoe TNPUMEHEHHE AAHHOW MPOrPaMMbl — JUCTAHIIMOHHOE CUUTHIBAHUE JAHHBIX C
nprOOPOB IKOIOTMYECKOT0 MOHUTOPUHTA I COCTaBa ra3oB U JKUJIKOCTEH, a Takxke AJsl mpuOopoB
TEXHUYECKOM U ObITOBON Oe3omacHocT. [Ipu 3TOM mporpamma MoXeT cHaOXkaTbhCA SKCIEPTHBIMU
KPUTEPUSIMU ONACHOCTU M TI'€HEPUPOBATh CUTHAJ TPEBOI'M, CBS3aHHBIN, HAIpUMEp, C YTEUKOU
TOPIOYUX WJIM TOKCHYHBIX Ta30B WM JOCTHUKEHHUEM OMACHOI'0 YPOBHS KOHLEHTPAIMU 3aJaHHOTO
KOMIIOHEHTa B XUJKOCTU win atMocdepe. Komruiekc mporpaMmsel ¢ J€TEKTOPOM T'OPIOYUX Ta30B
MOXET OBITh HCHOJIb30BaH JJisi oOecreueHus O€30MaCHOCTH B CBSI3U C YIPO30Ml MHPOBOIO
TEppOpU3Ma.
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Monynp ynpasieHus nepudepuiiHpIM 000pYJOBaHHEM IO3BOJIIET COBEpIIATh aBapHilHOE
BBIKJIIOUEHHU € PA3IMYHON TEXHUKH B CIy4ae YTEUKH ONACHBIX BEIIECTB.

[Iporpamma mo3Bossier 3()PEKTUBHO MpPOAHAIU3UPOBATh H3MEHEHHMs] COCTaBa Tra30B U
AKHUAKOCTEH 1O JaHHBIM ¢ pubopoB. Bo3MOXHO ynpaBieHHE TUCKPETHBIM CUTHAJIOM JUIS MOAAYU
KHUJIKOCTU. DTa (DYHKIMS MO3BOJSIET YNPABIATH MPOLIECCOM XHMHUYECKOTO TUTPOBAHMS, a TaKKe
HeWTpanu3anuedl TOKCHYHOTO OTXO0Ja IOAXOSAIIMM pPEareéHTOM C HENpephIBHBIM KOHTPOJIEM
COCTaBa XHUJAKOCTH JJIsl JOCTHKEHUS 3aJaHHOTO ONTHMAJIbHOTO COCTaBa.

B couerannu ¢ KOHIYKTOMETPUUECKUM 00OpYyI0BaHUEM IIPOrpaMMa pellaeT TaKue 3aJauu, KaKk
M3MEpeHHe CyMMapHbIX Moka3zaTenell Boaubix cpen (Ph, cymmapHoe konnuecTBO pacTBOPEHHBIX
coseit, Eh u coneprkanne HEKOTOPBIX HHIUBUYaIbHBIX HOHOB).
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AHrnumnckas Bepcus

"ANALYTIC-EXPERT" HARDWARE AND SOFTWARE
FRAMEWORK FOR ECOLOGICAL MONITORING AND MEDICAL
DIAGNOSTICS

The principal goal of the project is development of software and hardware toolkit

for using chemistry-based electrometric monitoring methods in medicine and
ecology. These methods are based on measurement of ions concentration in different
media or biological potentials as output voltage on the sensor, digitizing this voltage
by the computer interface and mathematical data processing. “Analytic-Expert”
provides a ready-to-use platform for this workflow that can be applied in medicine,
ecology, analytical chemistry, fire alarm systems etc.
Scalability was the principal requirement to the project, in order to provide universal
mechanisms of different data measurement and processing, and output devices
control. To achieve this, the technology of dynamically loaded extension modules
(plug-ins) 1s used. The core module loads the plug-ins needed, and provides
mechanisms for their correct initialization and integration. It also controls stability of
the application. The plug-ins search and loading are performed using .NET Reflection
technology.

There are several plug-in types. Input modules are used to communicate with
measurement devices, to receive the data, and to provide data verification and error
recovery. Output plug-ins are used for external device control, which may affect
measurement process, or switch off dangerous units in emergency situations.

Data transformation modules perform mathematical processing of the collected
data. They include noise filtering, extreme values monitoring, derivatives calculation,
functions calculation etc.

Interface plug-ins facilitate data presentation in suitable format — tables, plots,
annotated geographic and industrial maps, indicators, expert decision outputs, etc.
Output plug-ins provide data storage in XML format. Stored data may be exported to
viewable HTML and Microsoft Excel formats, as well as in Web.

Network plug-ins are responsible for remote control of the equipment.
Measurement process may be monitored in real time using web cameras.

To integrate the above set of modules, control plug-ins are used. They describe
measurement and control methods. For example, it can be simple chemical titration,
or industrial neutralization of a toxic waste with a equivalent quantity of suitable
reagent. Such plug-ins may be simple scripts processed by the core script engine, or
fully-functional plug-ins written on any .NET language.

Now, this framework is used in a range of applications. It is compatible with a
new fast (10-12 persons per hour) potentiometric system for early diagnostics of
mammal cancer. The software automates the diagnostic process and reports the
conclusion to operator. This diagnostics can be performed remotely and may involve
remote experts consulting.



Another important application is monitoring and geographical mapping of data
received from remote chemical composition sensors. It is aimed at industrial ecology,
fire security control, and prevention of terrorism. The module detects leakage of toxic
or explosive substances and generates alarm signals. Once the threshold
concentration of the dangerous substance is exceeded, another module offers the
possibility to react on the situation by switching various devices on/off.

There are several types of stable plug-in sets (builds) for different applications.
1) Semi-automatic electrochemical titration of liquids and ecological monitoring

Chemical titration widely used in chemical and biochemical analyses, when a
reactant is gradually added to the sample and the value measured is the volume of the
added reactant. This addition produces some critical event, which is normally
detected by sensor or color change of chemical indicator (acid-base or pH-titration,
etc). The software provides the possibility to receive the pH and volume data
dynamically and to process them in real time. It allows to plot the data measured and
cubic-splined, the first and the second derivatives both in normal and Gran
coordinates of the experimental pH value versus volume added. These plots can be
saved as graphic files. Whole measurement together with custom labels and
comments may be saved in XML.

The program has also a distributed version, which consists of the measuring server
and remote operators modules. This makes possible to perform the measurements on
one computer and obtain them simultaneously on another computer. The same
program module allows to receive the data continuously from a wide range of
instruments, which measure the electric conductivity, ionic composition and the
concentration of oxygen in natural water.

2) Early mammal cancer diagnostics

The essence of the method is the measurement of the electric potentials of four
acupunctural points of the patient’s body. The distribution of the potentials for a sick
person differs from the one for a healthy one, which allows to select the person’s risk
group with the precision up to 100%. For the risk group, 87% of the persons selected
have cancer or pre-canceral state. The program allows to receive the data from the
instrument online, plot relationships wanted, generate the conclusion “healthy—
suspected” based on the measured data, and send the report by e-mail.

3) Detecting of explosive and toxic gases

The program for the gas detector performs online monitoring of combustible or
explosive substances in the air. It reads the data from the instrument in the selected
intervals of time and processes them. If the selected level of the concentration is
exceeded, an alarm signal is generated.



In order to provide the gas security a geomapping module is developed. It
performs online monitoring of the danger levels on the loaded geographical or
technical map. The detector’s image on this map depends on the pollution level. The
geomapping module saves the information about the state of the region in XML
format, which provides the possibility of the further export of the data obtained.
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THE HARDWARE AND SOFTWARE FRAMEWORK
FOR ECOLOGICAL MONITORING AND MEDICAL DIAGNOSTICS

E]J[PERT 2.1

THE FRAMEWORK
FOR ECOLOGICAL
MONITORING
AND MEDICAL
DIAGNOSTICS

The principal goal of the project
is development of software and
hardware toolkit for using chem-
istry-based electrometric
monitoring methods in medi-
cine and ecology. These meth-
ods are based on measurement
of ions concentration in different
media or biological potentials as
output voltage on the sensor,
digitizing this voltage by the com-
puter interface and mathemati-

cal data processing. "Analytic-
Expert” provides a ready-lo-use
platform for this workflow that can be applied in medicine, ecology, analyti-

cal chemistry, fire alarm systems etc.

Scalability was the principal requirement to the project, in order to pro-
vide universal mechanisms of different data measurement and pro-
cessing, and output devices control. To achieve this, the technology
of dynamically loaded extension modules (plug-ins) is used. The
core module loads the plug-ins needed, and provides mechanisms for
their correct initialization and integration. It also controls stability of the
application. The plug-ins search and loading are performed using
Weading and NET Reflection technology.

Buffering

There are several plug-in types. Input modules are used to communi-
Rauest for reading cate with measurement devices, to receive the data, and to provide
data verification and error recovery. Output plug-ins are used for
external device control, which may affect measurement process, or
switch off dangerous units in emergency situations.

Data transformation modules perform mathematical processing of
the collected data. They inc-
lude noise filtering, extre-
me values monitoring,
derivatives calculation, func-
tions calculation etc.

Interface plug-ins facili-
tate data presentation in
suitable format - tables,
plots, annotated geo-
graphic and industrial
maps, indicators, expert
decision outputs, etc.
Output plug-ins provide
data storage In XML for-
mat. Stored data may be
exported lo viewable
HTML and Microsoft Excel
formats, as well as in Web.

Network plug-ins are
responsible for remote con-
trol of the equipment.
Measurement process

tion of the dangerous substance is exceeded,
another module offers the possibility to react on
the situation by switching various devices
on/off.

There are several types of stable plug-in sets
(builds) for different applications.

® SEMI-AUTOMATIC ELECTROCHEMICAL
TITRATION OF LIQUIDS AND
ECOLOGICAL MONITORING

Chemical titration widely used in chemical and
biochemical analyses, when a reactant is grad-
ually added to the sample and the value mea-
sured is the volume of the added reactant. This
addition produces
some critical
event, which is
normally detec-

The same pro-
gram module al-
lows to receive
the data continu-
ously from a wide
range of instru-
ments, which me-
asure the electric
conductivity, ionic
composition and
the concentration
of oxygen in natu-
ral water,

® EARLY MAMMAL CANCER
DIAGNOSTICS

The essence of the method is the measure-
ment of the electric potentials of the

W g
——

ted by sensor or color change of chemical indicator (acid-base or pH-titration, etc).
The software provides the possibility to receive the pH and volume data dynami-
cally and to process them in real time. It allows to plot the data measured and
cubic-splined, the first and the second derivatives both in normal and Gran coordi-
nates of the experimental pH value versus volume added. These plots can be
saved as graphic files. Whole measurement together with custom labels and com-
ments may be saved in XML.

The program has also a distributed version, which consists of the measuring
server and remote operators modules. This makes possible to perform the mea-
surements on one computer and obtain them simultaneously on another computer.

=2u

acupunctural points of the patient's body. The distribution of the
potentials for a sick person differs from the one for a healthy one,
which allows to select the person's risk group with the precision
up to 100%. For the risk group, 87% of the persons selected have
cancer or pre-canceral state. The program allows to receive the
data from the instrument online, plot relationships wanted, gen-
erate the lusion “healthy ted" based on the mea-
sured data, and send the report by e-mail.

® TOXIC AND
EXPLOSIVE ==
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platform for this workflow that can be applied in medicine, ecology, analyti-

cal chemistry, fire alarm systems etc.

Scalability was the principal requirement to the project, in order to pro-
vide universal mechanisms of different data measurement and pro-
cessing, and output devices control. To achieve this, the technology
of dy ically loaded extension modules (plug-ins) is used. The
core module loads the plug-ins needed, and provides mechanisms for
their correct initialization and integration. It also controls stability of the
application. The plug-ins search and loading are performed using
NET Reflection technology.

switch off dangerous units in emergency situations.
Data transformation modules perform mathematical processing of
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derivatives calculation, func-
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Interface plug-ins facili-
tate data presentation in
suitable format - tables,
plots, annotated geo-
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The same pro-
gram module al-
lows to receive
the data continu-

conductivity, ionic
composition and

@ EARLY MAMMAL CANCER
DIAGNOSTICS

nates of the experimental pH value versus volume added. These plots can be
saved as graphic files. Whole measurement together with custom labels and com-

The program has also a distributed version, which consists of the measuring
server and remote operators modules. This makes possible to perform the mea-
surements on one computer and obtain them simultaneously on another computer.
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The essence of the method is the measure-
ment of the electric potentials of the

acupunctural points of the patient's body. The distribution of the
potentials for a sick person differs from the one for a healthy one,
which allows to select the person's risk group with the precision
up to 100%. For the risk group, 87% of the persons selected have
cancer or pre-canceral state. The program allows to receive the
data from the instrument online, plot relationships wanted, gen-
erate the lusion “healthy: pected" based on the mea-

maps, indicators, expert
decision outputs, etc.
Output plug-ins provide
data storage in XML for-
mat. Stored data may be
exported to viewable
HTML and Microsoft Excel

[i1e Advantages

First dermvathee

formats, aswell as in Web.

Network plug-ins are
responsible for remote con-
trol of the equipment.
Measurement process
may be monitored in real
time using web cameras.

Tointegrate the above set of modules, control plug-ins are
used. They describe measurement and control methods.
For example, it can be simple chemical titration, or industrial
neutralization of a toxic waste with a equivalent quantity of
suitable reagent. Such plug-ins may be simple scripts pro-
cessed by the core script engine, or fully-functional plug-ins
written on any .NET language.

Mow, this framework is used in a range of applications. Itis
compatible with a new fast (10-12 persons per hour)
potentiometric system for early diagnostics of mammal
cancer. The software automates the diagnostic process
and reports the conclusion to operator. This diagnostics can
be performed remotely and may involve remote experts
consulting.

Another important application is monitoring and geograph-
ical mapping of data received from remote chemical com-
position sensors. It is aimed at industrial ecology, fire
security control, and prevention of terrorism. The mod-
ule detects leakage of toxic or explosive substances and
generates alarm signals. Once the threshold concentra-

sured data, and send the report by e-mail.

@ TOXIC AND
EXPLOSIVE
GASES DETECTION

The program for the gas
detector performs online
monitering of combustible
or explosive substances
on the air. It reads the data
from the instrument in the
selected intervals of time and
processes them. If the
selected level of the concen-
tration is exceeded, an
alarm signal is generated.

In order to provide the gas security a
geomapping module is developed. It
performs online monitoring of the
danger levels on the loaded geo-
graphical or technical map. The detec-
tor's image on this map depends on
the poliution level. The geomapping
module saves the information about
the state of the region in XML format,
which provides the possibility of the fur-
ther export of the data obtained.
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