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COMPUTER-AIDED IDENTIFICATION

HCMeuxofi <j)npMOH dialobis édition &na noaroTOBXH pyxoBoflcrB no xcyxaM H nepeBbUM Ha
CD-ROM. Hosaa BepcHa BIKEY, cosaaHHe xoropoH cpeacrBaMH C++ Builder saBepwaerca
cefinac, npeflHasHaneHa un* pa6orw B Windows. B STOH BepCHH CHa™ orpaHHHCHHîi Ha
HHCJ1O TaKCOHOB H JlpHSHaKOB B OflHOM KjnoHC. HHCJIO BO3MO*HbIX COCTOHHHfi oaHOfO
npHSHaKa ysenHieHO KO 16. CaenaH nepexoA OT xœcrKO aerepMHHHpoBaHHoro zmarnosa
(xoryia TaKCOHW yaajiaiOTca HS cnHCKa BOSMOMCHWX yjxe npH OOTOM HecoBnaneHHH cocroaHHa

K BepoflTHOCTHOMy flHarHOsy (xoraa raxcoHu ocraiOTca B annexe BOSMOXCHUX ao
3aflaHHoro nonbsoBarejieM nopora HHcna HecoBnaaeHHH). npeaocTaBJiena
Bbiôopa HecKOJibKHX cocToaHHH oflHoro npHSHaxa. KaK H B npeflymHX sepcnax

ona xpaHeHHa naHHbix HcnonbsywTca 6a3bi aaHHbix craHaapTHoro 4>opMaja DBF. CHcreMa
BIKEY8 npeaHasHaneHa «na aBTOMaTHsauHH MHOFMX npoueccos paôoTbi c .zmarHocTHiecKOH
HHijjopMauHew o 6nojiorHHecxHX raKCOHax. RM KOHennoro nojibSOBaTejia HanGonee
HHTepecHOH B 3Tofi CHCTeMe aBJwerca nporpaMMa wanoroBoro onpefleneHHa PICKEY8. B ee
HOBOH BepcHH ocraBJieH npHBW4Hbifi fljia noJibsoaaTejieH PICKEY HHTep^efic c
MHHHMH3HpOBaHHbIM HHCJ1OM OpraHOB vnpaB.aeHMa H C MaKCHMa-lbHblM HCnonbSOBaHHCM

rraomaflH 3KpaHa noa Hso6pa>KeHHa. 3ro fleiiaer peaimsoBaHHbie c ero noMombio
onpeflejiHTejiH aocrynHbiMH He TOJibKO ana cneuHajmcroB, HO H juw

. FlporpaMMa PICKEY8 HMeer paa npeHMymecTB nepefl
nporpaMMaMH: npw Bbi6ope npn3HaxoB caMa noKasbiBaer noacnaioinHe HX

pncyHKH, ne sacrasJiaa nojibsoBaxeœi BbisbiBarb HX cneiwanbHo; npH Bbixoae
onpenejwromero Ha jnoôyio rpynny raxcoHOB ecrb BosinojKHOCTb OKOHiaHHH onpeflejieHHa
npocro no TOTajn>HbiM pncyHKaM, 6es HcnojibsoaaHHa KOHKperHbix npHSHaxos. -
3ooJioraHecKHH HHCTHryT PAH, yHHBepcnT£TCKan Ha6., 1,199034, CBHKT- rieTepSypr.

J. DIEDERICH1, R. FORTUNER2 & J. MILTON1. Concepts and Approach for a General
Identification System. Many methods and Systems for computer identification hâve been
proposed in thé 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., élimination in thé case
of multi-entry keys). Use of unreliable data (e.g., by dichotomous and multi-entry keys).
Black box aspect of some approachcs (e.g., neural networks) . Use of unfamiliar principles
(e.g., Bayesian Systems). Large amount of data entry needed to use some 1D tools (e.g.,
statistic-based tools). Slowness of thé tool compared to a printed key. Large amount of work
needed to create thé database. The data gathered for one tool cannot be used by other tools.
Database not kept up to date. Lack of freedom for thé user who must use thé characters
selected by thé author of thé tool. Lack of freedom for thé user who must obey thé machine
(traditional expert Systems). Genisys is a long term theoretical project that aims at defining thé
concepts for a général identification System able to overcome thèse difficultés. This it does
mainly by two major innovations: 1 - The database should be created from thé literature and
include ail thé characters described for ail thé species in a group. Published data lacks
uniformity, but uniformity can be restored by using a character format that is both uniform
and représentative. 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 thé
Terminator has been prototyped and tested demonstrating thé feasibility of thé task.
Improvements and redesign would dépend on funding. 2 - The ID tool must be in fact a set of
tools, each designed to help thé identifier do one of thé possible tasks irr an identification
session (élimination, similarity, dissimilarity, instant récognition, statistics, probability, fuzzy
logic, non-morphological approaches, etc.). Other tools could export Genisys data into a
différent format (e.g., data matrix or Delta-coded data) so that existing tools could be used as
well as thé tools developed for Genisys. The problems listed above would be solved as follows:
Genisys will be a set of tools helping thé user with many différent approaches, including, but
not limited to, élimination. Elimination will use reliable characters only; reliability of ail
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 thé user (but input-intensive approaches will be
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available as well, if needed). Fast identification (e.g., by instant récognition) will be supported.
The database will be created from published data. A single database will be used by ail thé
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 thé identification process. The Genisys concepts were first
developed for nematodes (Nemisys project) but soon expanded to identification in général.
Genisys is currently a set of high level principles and spécifications for biological databases and
identification. A summary of thèse principles and a list of articles already published on Genisys
can be seen in thé following Web site: http://math.ucdavis.edu/~milton/genisys.html. Thèse
principles hâve not yet been implemented, but thé 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 Frèzeau de la FrèzelliSre. 86420 Monts sur Guesnes,
France, Tel. (33) 5 49 22 87 18; Fax (33) 5 49 22 74 10; E-mail fortuner@wanadoo.fr

Rx. flHflEPHH1, p <DOPTK)HEP2, fl*. MHJIbTOH'. Komienrow H noflxofl K oomefi
H3eHTH(j)llKaUJ10HHoiî CHCTCMe. HeCMOTpa Ha MHO)KeCTBO HfleHTH(J>HKaUHOHHUX CHCT6M

npeonoJKeHHbix sa nocnejHHe 30 ner, HX Hcnojn>3OBaHHe orpaHHieHO. BHSHMO, STO csasano
co cjieflyioinHMH npoôneMaMH: ysepeKHOCTb B O.OHOM noaxoae (uanpHMep, SJiHMHHauHa B
oiynae MHoroBxoaoBbix xjnoHefi). HcnojibsosaHHe HeHafle>XHbix aaHHbix ( B OTXOTOMHiecKHX
H MHoroBXOAOBbix KJDOiax). floflxoA nepHoro amnxa (B neffpoHHbix cerax). HcnojibsoBaHHe
HenpHBbiMHbix npHHUHnoB (B BafiecoBCKHX CHCTemax). EoJibiuoe MHCJIO aannbix rpeôyer
HcnojibsoBaHHa HexoTopux HHcrpyineHTOB 1D (Hanpmnep, HHcrpyMeHTOB, ocHosaHHbix Ha
craTHCTHKe). MefljiHTenbHocrb, cpasHHMaa c HcnoJibsoBaHHeM nenaTHoro Kjnona. Bojn>maa
paôoxa no cos^anHio Bfl,. flaHHbie OTo6paHHue OOTHM HHcrpyMeHTOM He Moryr 6biTb
HcnontaoBanbi npyruM. Hfl, ycrapesacr. OrcyrcrBHe CBOôoabi nom,3OBaTejw, KOTOpbifi

HCnOJIbSOBaTb npH3H3KH BblÔpaHHblC aBTOpOM KjnOHa. OTCyTCTBHe CBOÔOJIbl

cBasannoe c .omcraTOM MauiHHW (TpaflHUHOHHwe axcnepiubie CHcreMbi).
Genisys - HOJiroBpeMeHHbiH TeoperHHecKHfi npoeKT, HanpaBJieHHUH na onpeflejieHHe
KOHuenuHfi oômefi HfleHTnij>nKauMOHHOH CHcreMU, cnocoôeH npeoflojierb 3TH rpyflHOCTH.
3ro flocTHraerca BKjnoieHHeM 2 rjiaBHbix HHHOBauHH: 1 - Bfl, ao/DKHa 6uTb cos^ana no
^HTeparypHbiM aaHHbiM H BKjnonaTb BCC npnBHaxH onHcaHHbie sjsa Bcex BHAOB rpynnbi.
OnyéjTHKoaaHHbie aanHbie HecraHflapTHSMpoBaHbi, oaHooôpaaHe MOWCT 6bm> BoccosaaHO c
noMouibio npeacraBHTenbHoro H craanapTHoro 4>opM3Ta npHSHaxoB. CosaaH HHcrpyMCHT
(TepMHnaTop) wia Hsiarwa npMSHaxoB HS nyônHKauHH H BBeaeHHa B E/J. BepCH»
TepMHHaropa 6buia HcnwTaHa Ha BwnonHHMOCTb saaaiH. 2 - HHCTpyneHT ID B
fleHCTBHTeJlbHOCTH aOJDK6H ÔblTb HBÔOpOM HHCTpyMCHTOB, K3)XflbIH H3 XOTOpblX

pjw noMouiH B OJIHOH H3 HecxojibKHX aaaan HAeHTHi)>HKauHOHHOH ceccHM
CXOACTBO, HecxoflCTBO, MoineHTaJibHoe pacnosHOBaHHe, craTHCTHxa,

BepoaTHocTb, nornxa, HeMop^iojiorHHecxHH noaxoa, H T.R.). /Ipyine HHcrpyMeHTbi Moryr
axcnopxHpoBaTb aaHHbie Genysis B pasJWJHbie (jiopMaTbi (nanpHMep, MarpHiiy flaHHwx HJIH
4>opMaT Delta), HTOÔU MOÎKHO ôbino HcnonbsoBaxb cyinecTBywuiHe aaHHwe H .naHHbie
npHroroBneHHbie B Genisys. BwuienepeHHCJieHHbie npoônemu Moryr ôbirb peiueubi
CJieflyrowHM oGpasom: Genisys ôyfler naôopoM HHCTpyweHTOB fljia pasjiHHHbix noaxoflOB,
BKinoHaa 3JiHMHHauHK). 3jniMHHauHa ôyaer HcnojftsoBaTb rojibxo HaaejKHbie npH3uaxH,
naaeîKHOCTb npn3HaxoB ôyaer oueuena no MeranaHHWM. HeiipoHHbie CCTH, BaflecoBCKHe
cHcreMbi. ecroi ôyflyr BXJnoneHbi, aaaTca TOJB>XO HeKOTOpbiMH H3 ynoTpeÔJiaeMbix noaxoaoB.
Haôop HHcrpyMeHTOB ôy^er Hy«/iaTbca B He6oju>iiioM HHcne BBOHOB nojn>3OBaTejiii (HO H
HHTeHCHBHUH BBOfl B HeOÔXOAMMblX CJiyiaaX BO3MO)KeH). EblCrpafl HaeHTHlJ)HKaHH»

(nanpHMep, ysHasaHueM) 6yfler noanep>KHBaTbca. Efl 6yaer cosnana no jiHTepaTypHWM
«aHHWM. Oflua E^ 6yaer HcnojibsoBaTbca BCCMH HHcrpyMeHraMH. flonbsoBaTenb 6yfler
cBoôofleH B Bbiôope jno6oro Haôopa npH3HaxoB, OH ôyfler ynpaBJurn. HfleHTH(t)HxauHOHHb]M
npoueccoM. KoHuenu«a Genisys Bnepawe paspaôcTana fljia HCMatoa (npoeKT Nemisys), KO
Bcxope pacnpocrpaHHTca na HfleHTH^HxauHio Boo6we. B Hacroamee spema STO CHcrewa
npHHUHnoB H cneuH())HKauHM ana ÔHOJiorHnecKMx BJ1 H HAeHTH^HxauHH. CBowa npHHUHnos
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