
RESUME 

HOW TO USE_;COI'1PUTER ANALYS.IS OF HEART RATE: IN SPORT 
Prof. d-r Sv. Danev doct.med.sc., NIHPZ-Med.Acad. Sofia 

Comput.er. analysis of heart rate variability becomes recently a 
very usefull tool for assessment of the common and special. functional 
stage in p_rofeessional an.d amateur sport. activity. This method was 
developed by us for the needs of wo.rk, sport and transport 
psychophysi o.l ogi cal investigations. The hardware of the method 
represents a module converting the ECG signal to 
cardiointerv.als,operating w_ith PC Aple-2,IBM-AT <resp.XT> or any 
ott>er type o-f PC. The software includes a complex o.f computer 
programs,all_owing to eli_cit more than forty different HRV 
parammetters,including the. distribution of. the R-R intervals;power 
frequency spectl"um;cardiotachogram;scatergram etc. It is possible to 
elicit all contained in the. HRV information by means of a .single di­
git named classification index (CI>. It is obtained by singular de­
composition in the space of Karunen-Loew <classification w_ith linear 
di scri mi nation functi onl. Tw.o classes were used to adjust a numeri <;:al 
scale with defferent value.s:-100 arbitrary_ units for pearsons with 
"bad" functional state,and +100 a.u.-for. normals. The m.ethod has 
been verified by means of parallel follow_-up of a wide. range of 
additional physiological,p.sychological ,biochemical and clinical 
investigations. The whole. diagnostic syst_em consists in: a module 
(hard- ware.> to be inser.ted in the PC with no more specialist 
aid;standart ECG electr-ode.s;a soft minidisk containing the computer 
program and. a nomogram,which matches the specific values of CI with 
the corres.:- ponding subsca.les of the ongoing functional s_tage. Our 
10-years exper-ience in asse_ssment of the le_vel of trening in pre and 
post competition period as. well as in dopi_ng control by me_ans of the 
method wi 11 be d.i scussed. 
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Comput.er. analysis of rate varia,bi l:i. becomes r.ece~ntl y a 
ve~ry use-full tool for asc!!le.ssment. of the cOj'!IIIIOI'! and al. functional 
stage in profees!Sionl!ll a-.teur acti vi Thi E> m.ethod was 
develt)ped by u~S for th_e need!\> of work, !!>port and tranl!>port 
psychophysioJogical investi,gill'tion<'S. 1'he .hardw.-:~.re of method 
repre!l>Emts ill module converting tlhe ECS gnal to 
cardioint.erv.als,operating ~<~.i th PC Apl.e-·2,.l:IH-AT !resp. Xl"} 01" any 
other type of PC. The s.o-ftware includ!!(5 a comp1- compMter 
programs,allowing to eU.c::it morm tha,n forty di-ffE~.rent. HRV 
para!Ulette:n;,inclutling thtll!. distribution of, '!:.he R·-R inrte.nta16;pm<~1!11" 

frequency s;pectrum;can:liotad'logramfScatergr.am etc. It is ble to 
elicit au. containEiid in th:e HRV information by meanm of a .single di-

t named assif:h:.at.ion .:lndel>l u:::n. It is. obtained by sin!;~ular de-
compt'ldsit.itl!n in the f!IP.!i!l::"' o:f Kan.ln!!1n·-l..oew (,::la!!O!iilifica:tion wJth Hlu!ar 
discri function). T""' c:las'!l>es were u,tS.ed to a ,numlllrilcal 
scale w.ith, de.fferent. -100 ii<rbitrary units for pea_rsons with 
"bad" func:t.ional !!lta.te.and. +100 lll.u.-for. ncr·mals. Thill li\!'!!thod has 
been veri.f:ted by me,..n!!O of parallel follow.-up of a ~dd~i~ range of 
additional physiologi.cal,py$ycholo~ics1!\l ,bi cal and clinical 
inve!llt.iga'!:ion%0.. The whol!!!), diagnostic in: a module 
<hard- ware;:) to be :1. nllier.ted :i. n the more wpeci ali st 
a:i. d; stam:!a.rt ECS ml ectrod~~ ill soft m:i n:i. di s.k containing 1::11~ computer 
proo;~ram a nomogram,whi.ch matches the specific value!ll qf CI with 
the corres- pcru:!ing subsca,le~S of· the ongoi,,g functional Our 

experience in amSil!Ji1l!!Oment. o-f the leyel of t:rening :i.,n pre and 
C!C~M!Jo<!!t on S!Sil, well a!!! in dopi.flg control by illej!lii"'S of the 

method will be !!IC:U!!1i!iied. 
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cc>~ll!lOsii:ion in the spac., of Karlmen--Loew ass:ificai:ion th linear 
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R E S U M E 

HOW TO USE. COMPUTER ANALYS.IS OF HEART RATE: IN SPORT 
Prof. d-r .Sv. Danev doct.med.sc., NIHPZ-Me_d.Acad. Sofia 

Computer_ analysis of heart rate vari abi 1 i ty becomes r_ecentl y a 
very usefull tool for asse_ssment of the common and special. functional 
stage in p_rof.:O,essional an_d amateur sport. activity.This method was 
developed by us for the needs of work, sport and transport 
psychophysio_logical investi_gations. The _hardware of the method 
represents. a module converting the ECG s_ignal to 
cardi oi nterval s,operati ng with PC Apl e-2,_IIJM-AT (resp. XT> or any 
otper type of PC.The software includes a complex of computer 
programs,all_owing to elicit more than forty different HRV 
parammetters,including the_ distribution of. the R-R inte.rvals;power 
fr-equency spectrum;car-diotachogr-am;scatergr-am etc.It is possible to 
elicit all contained in the HRV information by means of a _single di­
git named cl assi fi cation _index <CI>. It is obtai ned by singular- de­
composition in the space qf Karunen-Loew <_cl assi ficati on w_i th 1 i near­
discr-iminati.on function). Tw_o classes wer-e u_sed to adjust a numer-ical 
scale with defferent value_s:-100 ar-bitr-ary_ units for- pearsons with 
"bad" functional state,and +100 a.u.-for-_ nor-mals. The method has 
been verified by means of par-allel follm~-up of a wide_ r-ange of 
additional physiological ,psychological ,biochemical and clinical 
investigations. The whole_ diagnostic syst_em consists in: a module 
<har-d- ware_) to be inser-_ted in the PC with no mot"e specialist 
aid;standart ECG electrodes;a soft minidisk containing the computer­
progr-am and a nomogr-am,which matches the specific values of CI with 
the corres- pending subsca_les of the ongoing functional s_tage. Our-
10-year-s exper-ience in assessment of the level of trening in pre and 
post competition per-iod as_ well as in doping control by me_ans of the 
method will be discussed. 
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