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th,c: identificat.iu1, lliC-l.l"llit: ~h- topl:uil•;ton. 

fhe system runs PC ~AT compatible cor:1µutcr, cm auxiiiary video monitoring, 
a TV camera nnd ~~ di~ital video proc!"ssing C3.t'd, A com,!rciaUy available inference 
tool has been used to facilitate the Jeve!of-•111.ent task. 

At the presc!1t c-,Ln.ot<" ,,f' pr;Jtot.yt)e -:_l,c:'--"'"'iopmPnt, ESPl!YNKS allows identification 
of 8 phytoplankton ge11us and Hi :~pecies beiongir.g to the genus Cos,;.inod1scus. The 
krwwledgt:t base of the syt>tem is developed. from a ma.tl'ix \Fig.1) organized ;,.·ith 
a data base prc6n1:n. Th.:.· Cos:-:inod1~c1_;s matrix is composed of seven variables 
visible under o:µtice.l invcrted mk:roscopt:, suf!icient for unarnDiguoue identification 
of er1.ch specie£;. Tin~ cl:tt...ict base p,·o~nrn1 is used to exploise the- combinations of 
morphological chFLr(-i.cters for aU CoscinoJiscus species. Aft•~r testing the matr·ix, 
combina.tionE of characLt1·s ar·e traHslated intc) expert system rules. 
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Fig,l - Matrix orga.niz.ed \,'ith a data b;:-i.se program useful to build 
the ESPHYNKS knv,'<'ledge \:::ase. 

An image bank build from observations of field a.nd laboratory phytoplankton 
samples under optical and scanning eiectron microscopes is associated to the 
knowledge base. During co:-1sulting, the system combines image display with 
questions to facilitate the identification. At the present time the image bank 
includes more than 450 di.fferent views of about 150 species. 

Fig.2 - Reprod\1ci;on of one uf the screens on the auxiliary video monitor. This orn 
pr<2sen~s ,.:.:1ght gem1s included the system. 

ESPHYNKS structure provides different v>ays for species identification in field 
samples being observed under the microscope or described by the user. Each 
session begins p1·ei:;ent.!ng a screen (Fig.2) on the auxiliary video rnonilor with 
images of the cighl phytoplankton genus included i.n the system, Two possibiliUes 
a.re considered dr!pending on ',-,,'ether the sample is identical or not to one of the 
images. In the fin;t case, Uie nns1-.·cr is 1xi.vial and the system conclude,s about Uw 
g(;nus directly. 11·1 :~euin,i, 8.n inlt.:i·active proeess iseslablished \vith the use!' 
by means of q1aic0tw11s, hel1·, fl>.c"tius n::-id images displayed on the video monitor 
le&d:ng to the de1..0.rniir1at10t1 UH" genu1-,. Aft.er this first phase Hi 

satisL,1.cLnrily, iii"' ~;:_iflie pt·oce<l:;r,~ is repeat,2-d for that purticul::1.r gcni<s 
the species ;s idenl1t1c,J or not, depend~ng on thL' answers given by the user. 

Further develop111ent. or ESPHY~'iKS would cor,i,;ist on the repetitio11 of the methucl 
applied in the construction of the prototype. 

This novel curnputet'lzed system propoioes a ne""' • . ..;ay for species class1fi1:e.tiun 
and gretltly facil1tc1tes Uw task to non specialists in Lhe field of phytoplankton 
{e.g., technicians >,'orking in t-:nvircninenta! assessment p-rojects, students, >::,tc.), 
The system is :1lsc an excdle:nt Looi fci' educa.r.ional pU~'poses. ·Th~ use of rdo.ti...-eiy 
inexpenBive bard,...·;;i.1·e c-1.lso all.r_n,'s fer remole use of t.he system once it is !'ully 
developttd. Ex_ped.s and lechnir:ians i"l!'ound the ,,~'crld may send tht-":r ow-ri uptiCC!.i 
or SEt,'i images or. Jisket.t0 ot' elc~cu·onic mail to a centrai ideritif1c~·ltion 
centre where fu!i idd1lit"ic1:itioncouid ae(:ompHshed. 
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