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MISSION TO MARS: NEW TECHNOLOGY FOR OPERATIVE DIAGNOS-
TICS OF DRINKING WATER AND OTHER LIQUIDS

V.F. Krapivin, F.A. Mkrtchyan, LL Potapov, and V.Yu. mc_éﬁ.

Mapcuanckas Muccus, nunvesas 8004, HCUOKOE MONIUEO, OUAZHOCMUKA, HCUORT
PACMEop, CREKMPOILIURCOMEMD, crnexmpanvHbiti 06pas, pacno3HasaLue

Mars mission, drinking water, liquid fuel, diagnostics, liquid solution, spectroellip-
someter, spectral image, recjgnition

Mapcuanexas MUCCUsi CEA3aHA ¢ PEULEHUEM MHO2UX 3a0ay OREPAMUGHOL OUAZHO-
MUKl HCUOKOCMET (BKIIOUA NUMBEEYI0 600Y), MEOUYUHCKUX PACMEOPOS U HCUOKO20
monIued. Ima cmamesi RPeOAazaem HOBbill MEMOO Peulen s IMux 3a0a4, KAk 6 npo-
yecce KOCMUYECKO20 NOJema, max u Ha Mapce. Ipednazaemplii MemoO cocmoum 6
cos0anui 6a3bl OGHHBIX CNEKMPATLHYIX JMANOHO8 HCUOKUX DACHIBOPOS, NOMYIEHHBIX ¢
HOMOWbIO MHOZOKQHANBHOZO CREKMPOINUNCOMEMPA, U UCNORbIYEMDIX ons adanmug-
HO20 PACHO3HAEANUS CNEKMPANbHbLY 06paz0s. Onucanvl anzopummbol udeHmugpuxayuu
CHEKMpanbHbIX 00PA306 HCUOKUX PACMEOPOE C OeMOHCMpayueil NpUMepos ux npume-
wenus. Paboma swnoanena npu noddepyicke Poccutickozo gonda QdyHoamenmansHovix
uccredoeanuii no epanman Ne 13-01-00023_a u Ne 14-01 -31117 mon_a.

Manned mission to Mars aims at solving many problems associated with operational
diagnostics of liquid solutions (including drinking water), medical issues, and liquid fu-
els. This paper proposes a new method 10 solve these problems both during the flight
and the stay on the surface of the planet. The proposed method consists of a database
development of spectral images of liquid solutions supplied by a multiple-channel spec-
troellipsometer and the diagnostics of liquid solutions using this database. In addition,
the process of learning and the expert system for adaptive recognition of liquid soli-
tions is described. Finally, the test of the expert system is demonstrated for a series of
liquid solutions. This study was supported by the Russian Fund for Basic Research
(Grants No. 13-01-00023_a and 14-01-3111 7 _mol_a).
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PaccMOTpeHHast BhIIE TEXHONOTHA JMATHOCTHKM BOHOH CPelbl NMPHMEHANACh MpH
H3ydJeHHH Ka4ecTBa BOJTHBIX PECYPCOB B HEKOTOPBIX PETHOHAX Poccun u FOxHoro Beet-
nama [1,4]. OnBIT MHOPOMETHHX MHAPOGH3NYECKHX KCAEPUMEHTOB MOKA3AM, HTO NpH-
meterne MAMMCTU B pasniaHbIX e MOIUGHKALMAX MO3BOJIAET IKOHOMHTE BPEMA H
JPYTHE PECYPCHI IIPH MOJyYEHHH HCYEPIBIBAIONIHX OLEHOK KaueCTBa PasiMiHbIX BOXO-
emob. Camoe riaszoe, npopena o6yuenne MAUMCIH nyreM HanonHeHus 6asbl Criek-
TPANLHBIX TATOHOB Pa3THYHBIX 00Pa3LoB BOIHBIX 0OBEKTOB, Mbl HCKITIOUaEM BO BpeMs
THPOXHMITYCCKHX HCCIIEI0BAHKI 3Tan B3ATUA 00Pa3LOB BOABI # HX H3Y4CHHA B XHMHHE-
ckoif nin Grodusmyeckoii raGopatopuu. Tem Gostee BONPOC yCIOKHACTCS TIPH KOCMMHC-
CKOM MOJIETE, TAK KAK IPH KOCMHYECKOM [TOJIETe HeBO3MOXKHO TaKOe H3YUECHHE H3-33 OT-
CYTCTBHS COOTBETCTBYIOLIHM 0GPa3OM OPHEHTHPOBAHHOH :mmovmaom::.

CHCTeMa IMarHOCTHKH M MACHTHOHKAIIMK KauyeCTBa XHAKOCTEH, ONHMCAHHAd B AaH-
HO#i pafoTe, MOXeT GbITh PEATH30BAHA B BHIE KOMITAKTHOTO ycTpoiicTsa HeGOMbINUX
raGapuToB U Beca. Bonpoc o BO3MOXKHOM €€ HCTIONB30BAHHH B HE3CMHDBIX yCIOBHAX,
HECOMHEHHO, TpeOyeT NPOBEJICHHS PA/a NOTIOIHATEIbHBIX HCCIeJOBARNH!

o OIIpe/iesicHHEe KUIKHX PACTBOPOB, KOTOPbie GyAyT HCMONB30BAHLL HA 6opTy KoC-
MU4EeCKOro kopabns u B jaibHeifmem Ha Mapce ¥ s IMArHOCTHKH KOTOPbIX Oyner
HCHOMb30BaHAa H3J0KEHHAs 316Ch TEXHONOIHA;

e peanHs3alys OpoHeNyp OOYYeHHS PACIO3HABAHUIO CNEKTPABHBIX 00pa3zoB 3THX
JKHAKOCTEH B 3¢MHBIX yCIOBHSX IyTeM GOopMHpoBaHia 6a3bl CIEKTPAIIbHBIX ITAITOHOB,
obecrieunBaroLeH HaTeKHBIH yPOBEHL JHATHOCTHKH.
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® peanusaiis M3MEpeHUH CrieKTPoB JKHIKOCTeH B orpaHiueHHOM o6beMe Ha MKC ¢
LEIbI0 BHIACHEHHS H3MEHEHHH B CHEKTpax OAMHAKOBBIX PACTBOPOB, MOJYYEHHBIX HA
3emiie U B yCIIOBHAX HEBECOMOCTH, H [TOHCKa 3aKOHOMEPHOCTEH B 3THX M3MEHEeHHAX.

o mozepuusauus MAUMCIH ¢ yueToM Nojy4yeHHsIX pe3ylbTaToB COMOCTABICHHS
CTIEKTPOB OOMHAKOBBIX PAaCTBOPOB, H3yueHHbIX Ha 3emae 1 MKC.
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