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2. Methods of decision trees construction in intelligent systems of diagnosis

Pedepar:

1. Inceprariito nprcBsi9eHO PO3pOoOLIi METOIB iIHAYKTUBHOTO HAaBYaHHS lepeB PO3B'sI3KiB 1715 MiIBUILIEHHS PiBHIB
iHTeprpeTabesbHOCTI I y3arajbHEHHs, a TAaKOX MIBUIKOCTI POOOTH Ta CUHTE3Y PO3Ii3HaBaJIbHUX MOZEJeN B
iHTenexryanbHUX cucteMax. O0'eKT LOCIIIKEHHS - IPOLIEC CUHTE3Y ePEB PO3B'sA3KiB. [IpeIMeT foCiIKeHHS -
MEeTO/Y iHAYKTUBHOTO HaBYaHHS JIePEB PO3B'SI3KiB B iHTEJIEKTyaIbHUX CUCTEMAX JiarHOCTyBaHHS. MeTa - po3pobka
MeTogiB ineHTUdiKaLil JepeB po3B'sSI3KiB WJISIXOM BUKOPUCTAaHHS CTOXaCTUYHOTO MifX04y Ta J0AaTKOBOI iHPpopmariii
IIPO JOCJIiIKYBaHi 00'€KTH, 110 AO3BOJIUTD MiBUIIATHA TOYHICTb, IIBUIKICTh IOOYI0BU Ta POOOTH, PiBHI
y3arajbHeHHS 1 iHTeprnpeTabeIbHOCTI CUHTE30BaHUX TepPEB PO3B's3KiB. BUKOPUCTOBYBaIuCh METOAM:
€BOJIIOLIITHOTO Ta MYJIPTUAr€HTHOTO IOIIYKY, TEOpii lepeB po3B's3KiB, Teopii QyHKILi oBipy, MaTeMaTUIHO]
CTaTUCTUKU. Y poOOTi BUKOHAHO aHaJli3 Ipoliecy NoO0yL4oBU Ta METOMiB CUHTE3Y JepeB PO3B'sSI3KiB B
iHTeNeKTyaJbHUX cUCTEMAX. PO3p0O06JIEHO €BOJIIOLITHNI METO, CUHTE3Y [IeP€eB PO3B'sI3KiB, SIKUI 3aCHOBaHUI Ha
CTOXACTUYHOMY Mi/IXOZi Ta He BUKOPUCTOBYE >KaJibHy CTpaTETio MOILIYKY, IO J03BOJIsg€ OylyBaT IepeBa PO3B's3KiB

3 IOCTATHIMU y3araJbHIOBAJIbLHUMU 1 allPOKCUMALIITHUMMU BJIACTUBOCTSIMU 3 HE3HAYHOIO KiJIbKiCTIO BY3JIiB.



3anponoHoBaHO MoAuQIKaLil0 METOAY CUHTE3Y epeB po3B'sa3KiB ID3, y sKiil pO3paxoBYIOThCS MirHiCTUYHI
IMOBIPHOCTI BifHECEHHSI €K3eMILJIIPIB 40 KJIACiB HAa OCHOBI Teopii QyHKIiN JoBipy, 10 J03BOJIsIE BUKOHYBATU
ky1acudikallilo eK3eMIIIPiB B yMOBaX HEBU3HAUEHOCTi a60 HEMIOBHOTU JaHUX. Po3pobsieHo MeTo[ 06y 0BY IepeB
PO3B'S13KiB, 110 J,03BOJIsIE BUKOHYBATU iHAYKLIIO JIIHTBICTUYHUX [TPABUJI i 3a6€e311e4ye MOXKJIMBICTb PO3POOKU
€KCIIEPTHUX CUCTEM Ha OCHOBI 6i/IblI iHTepIIpeTabeIbHUX 0633 JIIHIBICTUYHUX NPABUJL. 3alIPOIIOHOBAHO METOJ
CHUHTE3Yy HEMPO-HEYITKMX MEPEX Ha OCHOBI IepeB PO3B'S3KiB, IKMII HE BUMarae BUPILI€HH 3374 ONTUMi3alii gy
HaCTPOIOBaHHS 3Hau€Hb NapaMeTpiB Mogesi. CTBOPEHO aBTOMAaTU30BaHy CUCTEMY CUHTE3Y JIepPEB PO3B'sI3KiB, 110
IO3BOJISIE BUKOHYBATU [10OYIOBY IPOCTUX i 3pyYHUX JIs1 IOJAJIBIIOTO aHAJi3y MOJIeJIel y BUTJISIAL LEPEB PO3B'SI3KiB.
3a I01oMOrolo 3arporIOHOBAaHUX METOIB i MPOrpaMHUX 3aC06iB BUPILIEHO 3aBAAHHS TEXHIYHOTO JiarHOCTYBAHHS
Ky30BiB aBTOTPaHCIIOPTHUX 3aCc00iB. [IpoBeleHO eKCIIepUMEHTH 110 TOPiBHSIHHIO 3alIpOIIOHOBAHUX METO/IB 3

BiJOMHUMM aHAJIOTaMU.

2. The thesis is devoted to development of methods for inductive learning of decision trees to improve the levels of
interpretabylity and generalization, as well as the speed of synthesis of recognizing models in intelligent systems.
Object of research - the process of synthesis of decision trees. The subject of research - the methods of inductive
learning of decision trees in intelligent systems of diagnostics. The purpose is the creation of methods of decision
trees identification by using a stochastic approach and additional information about the investigated objects,
which will increase the accuracy, speed of construction and operation, the levels of generalization and
interpretability of the synthesized decision trees. Methods of research are: evolutionary and multi-agent search,
the theory of decision trees, the theory of belief functions, mathematical statistics. In the thesis the process of
construction and methods for the synthesis of decision trees in intelligent systems are analyzed. The evolutionary
method for the synthesis of decision tree is developed. It is based on a stochastic approach and does not use a
greedy search strategy that allows to construct decision trees with sufficient generalization and approximation
properties with the small amount of nodes. The modification of the decision tree synthesis method ID3 is
proposed. It is calculated the pignistic probabilities of instances referring to classes based of the theory of belief
functions that allows to classify the instances under the uncertainty or incompleteness of the data. The method of
decision trees constructing is created. It allows to induct the linguistic rules and to develop the expert systems
based on a more interpret linguistic rules databases. A method for the synthesis of neuro-fuzzy networks based on
decision trees is proposed. It does not require solving optimization to adjust the values of model parameters. The
automated system for the synthesis of decision trees is created. It allows to construct simple and convenient
model for further analysis in the form of decision trees. The problem of technical diagnostics of vehicle bodies is
solved using the proposed methods and software. The experiments of comparison of the proposed methods with
known analogues are carried out.
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