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COMPUTER-AIDED IDENTIFICATION

HemeLxoi dupmoii dialobis edition ans NOAroTOBKH PYKOBOICTB MO XYKaM M AEPEBLAM Ha
CD-ROM. Hopas sepcus BIKEY, cosnanune xoTopoii cpeacreamu C++ Builder 3aBepiuaerca
cefiyac, npeaHasHa4eHa wia paborel B Windows. B 3Toii BepcHM CHATHI OrpaHHYeHHs Ha
YHCIIO TAKCOHOB W NPH3HAKOB B OMHOM Kmove. Yucino BO3MOXHBIX COCTOSHHMI ONHOro
npH3Haka yBenMueHo Xo 16. Croenad mepexoll OT XecTKO NETEPMHHMPOBAHHOIO IMArHO3a
(korja TakcoHb! YAANAKTCA M3 CHMCKA BO3MOXKHBIX YKe MPH OIHOM HECOBNA/ICHHH COCTOAHMA
NPH3HAKA) K BEPOATHOCTHOMY HMarHo3y (KOrjJa TAKCOHbl OCTAIOTCS B CIHMCKE BO3MOXHBIX IO
JIOCTIKEHMA 3alaHHOTO MoJNb30oBaTelleM MNOpora 4YMciaa HecoBnaiexuii). Ilpemocrasnena
BO3MOMKHOCTb BbIOOpa HECKOLKHX COCTORHHIT ofHoro npusHaka. Kak v B npedywmnx BepcHAx
1A XpaHeHWs JaHHBIX HCTIOMb3yloTca Ga3bl maHHBIX craHmapTHoro gopmata DBF. Cucrema
BIKEY8 npenxasuaveHa s aBTOMaTH3aUMH MHOTHX Npoueccos paboTsl ¢ IMarHocTHYecKOoi
uHpopMauumeii o OuONmorwueckWx TakcoHax., /[l koHeyHoro nonb3oBaTens Haubonee
MHTEpeCHOH B 3TOH cHCTeme ABIAeTCA NporpaMma auanorosoro onpenenekus PICKEYS. B ee
HOBOH BepcMM OCTaBjeH NpHBbIYHBIA a9 nombzoBatencii PICKEY wuuTepdefic ¢
MHHHMH3UPOBAHHBIM YHCIIOM OPraHOB YMPAB/JEHHA M C MAKCHMA/ILHBIM HCIIOIb30BAHHEM
momany 3KpaHa nox u3o0paxeHWA. 3To JeNaeT pealM30BaHHBIE C €ro MNOMOLILIO
ONpENeUTEH JOCTYMHLIMH He TOJILKO 1A CNeHaIMCTOB, HO H U HeKBaTH(HUHPOBAHHBIX
noms3osateneii. [lporpamma PICKEY8 wumeer panm npenMywiecTB mnepen H3BECTHBIMH
AHAJIOTHYHBIMK MPOrPaMMaMH: MPH BbIGOPE NPH3HAKOB CaMa MOKA3LIBAET MOSCHAKOLIHE MX
PHCYHKH, HE 3aCTaBlAs nNoJb30BaTens Bbi3biBATE HX CHELHANLHO; TIPH  BBIXOJE
onpelensiolero Ha Mobyio rpynny TAKCOHOB €CTh BO3MOXHOCTb OKOHYAHHS ONpPENENeHHA
NpocTO NO TOTaJbHbIM PHCYHKaM, 6e3 HWCMONB3OBAHMA KOHKPETHBIX MNPH3IHAKOB. -
3oonoruyeckuit uueTHTYT PAH, YHHuBepenTeTckan Hab., 1, 199034, Canxr- INetepbypr.

J. DIEDERICH!, R. FORTUNER? & J. MILTON!. Concepts and Approach for a General
Identification System. Many methods and systems for computer identification have been
proposed in the last 30 years, but their usage remains very limited. It seems that this is due to
several types of problems: Reliance on a single approach per tool (e.g., elimination in the case
of multi-entry keys). Use of unreliable data (e.g., by dichotomous and multi-entry keys).
Black box aspect of some approaches (e.g., neural neiworks) . Use of unfamiliar principles
(e.g., Bayesian systems). Large amount of data entry needed to use some ID tools (e.g.,
statistic-based tools). Slowness of the tool compared to a printed key. Large amount of work
needed to create the database. The data gathered for one tool cannot be used by other tools.
Database not kept up to date. Lack of freedom for the user who must use the characters
selected by the author of the tool. Lack of freedom for the user who must obey the machine
(traditional expert systems). Genisys is a long term theoretical project that aims at defining the
concepts for a general identification system able to overcome these difficulties. This it does
mainly by two major innovations: | - The database should be created from the literature and
include all the characters described for all the species in a group. Published data lacks
uniformity, but uniformity can be restored by using a character format that is both uniform
and representative. A tool (Terminator) has been designed (not currently available) to extract
characters from published description and put them into a Genisys database. A version of the
Terminator has been prototyped and tested demonstrating the feasibility of the task.
Improvements and redesign would depend on funding. 2 - The ID tool must be in fact a set of
tools, each designed to help the identifier do one of the possible tasks imr an identification
session (elimination, similarity, dissimilarity, instant recognition, statistics, probability, fuzzy
logic, non-morphological approaches, etc.). Other tools could export Genisys data into a
different format (e.g., data matrix or Delta-coded data) so that existing tools could be used as
{ well as the tools developed for Genisys. The problems listed above would be solved as follows:

Genisys will be a set of tools helping the user with many different approaches. including, but
not limited to, elimination. Elimination will use reliable characters only; reliability of all
characters will be evaluated based on metadata. Neural networks, Bayesian systems, etc., if
included, will be only some of several available approaches. The set of tools will include some
approaches that need very little input from the user (but input-intensive approaches will be
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available as well, if needed). Fast identification (e.g., by instant recognition) will be supported.
The database will be created from published data. A single database will be used by all the
tools: it will be worth it to keep it up to date. The user will be free to use any set of characters.
The user will be in charge of the identification process. The Genisys concepts were first
developed for nematodes (Nemisys project) but soon expanded to identification in general.
Genisys is currently a set of high level principles and specifications for biological databases and
identification. A summary of these principles and a list of articles already published on Genisys
can be seen in the following Web site: http://math.ucdavis.edu/~milton/genisys.html. These
principles have not yet been implemented, but the project is seeking funding. - "University of
California, Department of Mathematics, Davis, California 95616, USA, Tel. JD: (1) (530) 752-
0892, JM: (1) (530) 752-3657; Fax (1) (530) 752-6635, E-mail dieder@math.ucdavis.edu &
milton@math.ucdavis.edu; *11 place Frézeau de la Frézelliore, 86420 Monts sur Guesnes,
France, Tel. (33) 549 22 87 18; Fax (33) 5 49 22 74 10; E-mail fortuner@wanadoo.fr
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IOx. JUAEPHY!, P. ®OPTIOHEP?, Ix. MUJIbTOH'. Konuenuuu 1 noaxon K obmeii
HOAeHTHOHKALHOHHOIH cHcTeme. HecMOTpS Ha MHOXECTBO MACHTHQHKALMOHHBLIX CHCTEM
MpeIoKEHHbIX 3a nocneanHe 30 J€T, X HCNOIL30BaHKe OrpaHHYeHo. BumuMo, aTo ceszano
co cnenyoluMH npobiemMamy: YBEpEHHOCTE B OINHOM MOIXOZE (HAMpPHMEp, MHMHHALHA B
CJTyyae MHOTOBXOZOBLIX K/moyeii). Mcnonk3oBanue HeHANEKHBIX JaHHLIX ( B IHXOTOMHYECKHX
H MHOroBXOJOBbIX Kmo4ax). [loaxon 4yepHoro siMka (B HefipoHHLIX ceTsx). McnonbiosaHue
HEMpPHBLIYHBEIX TPHHUMNOB (B BafiecoBckux cucremax). Bonbuwoe uHeno maHHBIX TpeGyer
HCIIOJIb30BAHMA HEKOTOPbIX MHCTpyMeHTOB 1D (Hampumep, HMHCTPYMEHTOB, OCHOBaHHBIX Ha
CTATHCTHKE). MeTHTE/bHOCT, CPABHUMANA C HCMOIb30BAHHEM MEYaTHOrO Kimoua. Bonbluas
pabora no cosmanuio BJl. [lanueie oTOOpaHHbie ONHHM MHCTPYMEHTOM HE MOTYT ObITh
ucronb3oBaHbl ApyruM. B/l ycrapesaer. OtcyrcTBue cBoGoAbl NOMBL30OBATENH, KOTOPEIi
O/DKEH MCTIONL30BaTE TIpH3HAKH BbiOpaHHele aBTOpoM Kmowa. OtcyTcrBHe cBOGOIL!
NOL30BATENA, CBA3AHHOE ¢ JMKTATOM MAIIHHBI (TPaJHLUMOHHBIE 3KCMEPTHBIE CHCTEMBI).
Genisys - [NONTOBPEMEHHBIH TeOPETHYECKHMil MPOEKT, HANpaBleHHBIA Ha oOMpeleeHHe
KOHUenuKi obuiell HIEHTHOHKAUMOHHON CHCTEMbI, criocobeH NMpeoJoNeTh 3TH TPYAHOCTH.
3To HOCTHraeTcs BKIOYEHHeM 2 TNaBHbIX HHHOBauwii: | - BJ] momkHa 6wiTh co3lana mo ¥
JTMTEPATYPHBIM NAHHBIM H BK/IOYAaTh BCE NPH3HAKH OMMCAHHLIE WIA BCEX BHIOB IDYMIILI.
OnybnukopaHHbIe MaHHbIE HECTAHIAPTHUIUPOBaHbI, OMHOOGpa3He MOXeET GbITE BOCCO3NAHO ¢
MOMOUIBIO NPEICTABHTENILHOIO M CTAHAAPTHOrO (opMmarta npusHakoB. Co3gaH MHCTPYMEHT
(TepMuHATOp) 1A M3IBLATHA MPHM3HAKOB M3 nybmuxaumii u Beemedus B BJl. Bepcus
TepmuHaTOpa OblTa MCNBITAHA Ha BLINOJHMMOCTh 3amaud. 2 - HHcerpyment ID B
JeACTBHTEILHOCTH Ho/DkeH ObITh  HaboOpoOM HHCTPYMEHTOB, KaXIbili H3 KOTOpBIX
NpefHa3sHayeH JUIA NOMOILUH B OJHOA M3 HECKONLKHX 3a1a4 HIEHTH(QHKALMOHHON ceccHu
(a7MMMHHALMA, CXONCTBO, HECXOACTBO, MOMEHTAJLHOE pAClO3HOBAHHE, CTATHCTHKA,
BEPOATHOCTh, JIOTHKA, Hemopdonoruyeckuii nomxon, H T.4.). JlpyrHe HHCTPYMEHThI MOTYT
3KCMIOPTHPOBATL NaHHble Genysis B pa3nuyHbie GopMaThl (HAMPHMED, MATPHLY JAHHEIX MITH
¢opmar Delta), urobbl MokHO OBUIO HCMOMNbL3OBATE CYLIECTBYIOLUHE HAHHLIE M JaHHbIE
npuroToslieHHsle B Genisys.  Beimenepeuncnennsie npobnemsl Moryr OmITL  pelmeHbl
cnenylouwm obpasom: Genisys Gyner HabopoM HMHCTPYMEHTOB WIS PAIHYHEIX MOIXOJOB,
BKJIOYAS THMHHALMIO. DNIHMHHAUMA OyIeT MCMONb30BATE TONLKO HANEKHBIE NPHU3HAKH,
HaJEKHOCTL MpPH3HaKoB Oymer oueHeHa no MeradaHHeiM. Heliponbie cerH, Baiiecockue
CHCTEMBI, eclTH OyIyT BIJIOYEHbI, ABATCA TONBKO HEKOTOPbIMH H3 YNOTpebaseMbIX NOAXOMO0B.
Habop uHcTpyMeHTOB Gyler HYyXIaTbcs B HeOONBILOM 4MC/IE BBONOB NOMb3OBAaTeNs (HO M
HHTEHCHBHbIi BBOI B HeoOXOIMMBIX cCy4asx BO3MOXeH). bBuicTpas uaeHTHMKaUHS
(nanpuMep, y3HaBaHueM) Oyner momnmepxuatbes. BJl Gymer cosgaHa mo MHTEpaTYpHLIM
pgaHHeiM. OpHa BJl Gynmer wcmons3oBaThcA BeeMHM MHCTpymeHTamu. [lomesoBatens 6yaer
ceobonen B BeiGope ymoboro Habopa NpH3HAaKoB, OH OyAeT ynpaBmaTes HACHTHOHKALHOHHBIM
npoueccoM. Konuenuns Genisys Bnepssie paspabotana wi Hematon (npoext Nemisys), Ho
BCKODPE PAcMpOCTpaHUTCH Ha HaeHTHOMKauuio poobuie. B HacTosumee Bpems 3TO cHCTeMa
MpUHUMNOB H cneundHkaumii s 6nonornyeckux Bl u noenTndukaunu. Cpoxa NPHHLMNOS
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