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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. ABroMaTH30BaHa CUCTEMA TiIbIOTUHHOIO PO3KPOIO HA OCHOBI F€HETUYHOTO [IPOrpaMyBaHHs (Ha NPUKIIaai

Me6J1€BOr0 BUPOOHULITBA)

2. Automatic system of guillotine cutting on bases genetic programming (on example furniture manufac-ture)

Pedepar:

1. O6'eKT BOCIIIPKEHHS -~ TEXHOJIOTIYHUI NPOLEC IiJIbHOTMHHOTO PO3KPOIO NTMJIoMaTepialiB, 1epeBUHHOCTPYXKOBUX
Ta I€PEBMHHOBOJIOKHUCTHUX IIIUT. [IpeIMET NOCiIKEHHS - aBTOMAaTU30BaHA CUCTEMA KEPYBAHHS TEXHOJIOTIYHUM
IIPOLIECOM T'iJIBHOTMHHOTO PO3KPOIO JE€PEBUHHOCTPYKKOBUX Ta I€PEBUHHOBOJIOKHUCTUX IJIUT. MeTO po6oTu €
niagBuIeHHS e(EeKTUBHOCTI BUKOPUCTAaHHS PECYPCiB Y TEXHOJIOTTYHOMY IPOLIeCi riyIbHOTMHHOTO PO3KPOIO
nujoMarepiais, IepeBUHHOCTPYXKOBUX Ta J€PEBUHHOBOJIOKHUCTUX IVIUT HA OCHOBI JOCJIiJ)KEHHS 11 PO3POOKHU
MoOJeJiell CUCTEMU I aITOPATMIB ONTUMIi3allii KapT PO3KPOIO, 5IKi 6 YpPaxOBYBaJld TEXHOJIOTIYHI OOMEXKEHHS, 110
HaKJa/1al0TbCsl GOPMATHO-303KPiliHUM 006J1aIHAHHAM. BUKOpHCTaHO METOIM CUCTEMHOTO aHaJIi3y, 06'€KTHO-
OPi€HTOBAHOTr0 MOJIEJIIOBAHHS, €BOJIIOLHI METOIM OINTHMMI3allii, 3aCHOBaHi Ha FEHETUYHOMY ITPOrPaMyBaHHi,
napasnesbHi oouucieHHs. HaykoBi pesysbraTi: 1) [licTana nogansumoro po3BUTKY MaTeMaTU4Ha MOJEJIb IIPOLECy
TiJIbHOTMHHOT'O PO3KPOI0 MaTepiasis (MrusomMaTepiaiB, 1ePEBUHHOCTPYKKOBUX ILJIUT, € PEBUHHOBOJIOKHUCTHX

IIJINT), SIKQ BiZPi3HSETHCS Bifl BiIOMUX THM, 1O KpiM KoeillieHTy BUKOPUCTaHHS MaTepiaiy, AOJAaTKOBO BPaxoBye



TaKi TEXHOJIOTIYHI [TapamMeTpH, SK: KiJIbKiCTb MiDHUX 3aJIMLIKIB, TOBXMHA MapIIPYTY Pi3y, KiJIbKICTb €JIEMEHTAPHUX
onepaliii. 2) Bnepiue po3po6seHO reHeTUYHU aJITOPUTM OIITUMI3allil TEXHOJIOTIYHUX KapT TijIbHOTUHHOTO
PO3KPOIO, 110 Bipi3HIETHCA Bifl iCHYIOUMX BUKOPHUCTAHHIM HOBOI IIPOGJIEMHO-OPi€HTOBAHOI L1iTb0BOi PYHKI],
reHEeTUYHUX ONepaTopiB i METOAY KOJLYBAaHHS 3a7ja4i B XPOMOCOMiI. Lle 103BOJINIIO CKOPOTUTY BTPAaTU MaTepiany Ha
2-3% i 3BMEHIINTHU KiJIbKiCTb TEXHOJIOTIYHUX OIlepallili, sIKi BAKOHYBanuCh. 3) Po3po6ieHo napasnesnbHNil TeHEeTUYHUM
aJITOPUTM Ha OCHOBI MOJIeJli OCTPOBIB, 1110 403BOJISIE CKOPOTUTH BTpaTU MaTepiany 1o 5% Ipu pillleHHi 3a1ay4
PO3KPOIO BEJIMKOI po3MipHOCTi. BUusHaueHo paljioHa/nbHi NapaMeTpy 06MiHY 0OCOOMHAMU MDK MiANONysLisIMU. 4)
Po3pob6eno monudikoBaHnii NapajeabHUNA TeHETUYHUH aJITOPUTM MOIIYKY ONTUMAJIbHUX KapT PO3KPOIO B PEXKUMI
PEaJIbHOrO Yacy, B OCHOBI SIKOTO JIESKUTh MOJIEJb "POGITHUK-TOCIIONAP", O JO3BOJIMIIO YIOCKOHATIUTH CTPYKTYPY
aBTOMATU30BAHOI CUCTEMHU TiJILHOTUHHOTO PO3KPOIOLISXOM BBEJEHHS JOAATKOBOIO KOPUTYBAJILHOTO 3BOPOTHOTO
3B'S13KY i BECTU 00JIiK 3aJIMIIKIB y PEXXUMIi peasIbHOro yacy. [IpakThyHe 3HaY€HHS - pO3PO0JIEHO MaTeMAaTU4HY
MO/JI€JIb aBTOMATHU30BaHOTO MTPOLECY TiIbHOTUHHOTO PO3KPOI0, SKa J03BOJISIE CKOPOTUTHU Yac Ha MiATOTOBKY
TEXHOJIOTIYHUX MapLIPYTiB PO3KPOIO 1111 (POPMATHO-PO3KPIHOTr0 BEpPCTaTa 32 PaxXyHOK ypaxyBaHHS yCix
HEOOXiJIHUX TEXHOJIONIYHUX BUMOT IIiJl Yac MOIYKy i (POPMyBaHHS TEXHOJIOTIUHUX KapT PO3KPOI0; 3aCTOCYBAHHS
MOIM(piKOBAHOTO T€HETUYHOTO aJITOPUTMY 03BOJINJIO POOUTHU MOUIYK ONTUMAJILHOTO PillIEHHS 11714 33734 JIy>Ke
BEJIMKOI pO3MipHOCTI (KiJIbKiCTh feTasneil pisHoi po3mipHocTi 6inbuie 300); 32 paxyHOK pO3pOOKU 1apajiesibHOro
IeHETUYHOI0 aJITOPUTMY 3MEHIIEeHU Yac GOPMYBaHHS TEXHOJIOTIYHUX KapT PO3KPOI0, CKOPOUYEHUH Yac
IiATOTOBYOrO MPOLECY PO3KPOIO, IO L03BOJINAJIO MiBUMUTY €(EKTUBHICTb pOOOTH (OPMATHO-PO3KPIFHOTO
06J1aHaHHS; po3pobJieHe IporpaMHe 3abe3NedeHHs], IKe 03BOJISIE aBTOMATU3YBaTH IIPOLIEC TibIIOTUHHOTO
PO3KPOI0, MiJBULIUTHY MIBUAKICTb MOIIYKY TEXHOJIOTIYHUX KapPT PO3KPOI0, CKOPOTUTHU MaTepiasbHi i TPyILOBi
BUTpaTH MebJieBoro nianpuemcrtsa. Haykose 3HaueHHSI pOOOTH IOJISITA€ B pO3POOLII MaTeMaTUYHOI MOJieli
aBTOMAaTU30BAHOTO MIPOLECY TiIbHOTUHHOTO PO3KPOIO 3 YPaxyBaHHSIM BCiX HEOOXiIHUX TEXHOJIOTIYHUX BUMOT
(hOpMaTHO-PO3KPIHOr0 06JIaiHAHHS, & TAKOK B PO3BUTKY METO/IB MOIIYKY ONTUMAaJIbHUX TEXHOJIOTIYHUX KapT
PO3KPOI0, YIOCKOHAJIEHH] CTPYKTYPU aBTOMATHU30BaHOI CUCTEMU TJILIOTUHHOTO PO3KPOIO, IIJISIXOM BBEICHHS
IOJATKOBOTO KOPUTYBaJIbHOTO 3BOPOTHOTO 3B'$13KY, 110 [03BOJINJIO BECTY OOJIIK 3a/IMIIKIB Y PEKMMI PEAsIbHOTO 4acy.
Po3pobJeHi B fucepTauniiiHiil poboTi aropuTMu, MOZEJi i MeTOAVKY, Pe3yJIbTaTy NOCJIiIKeHb i e1eMeHTH CUCTEMU
ONTMMi3allii TEXHOJIOTIYHMX KapT PO3KPOIO Ta MapIIPYTiB Pi3y BUKOPUCTAaHi , B TEXHOJIOTIYHOMY ITPOLIECi
BUTOTOBJIEHHS MebJ1iB [loHelbKoto obs1acHo0 gadpukoto KIT "PEMMEBEJIL", B nexy 36upanHs Me6iB BAT

"CuHre3", B HaB4aslbHOMY npoueci i HIIP kadenpu "ABromarnsoBaHi cucreMu ynpasiiHHsa" JoHHTY.

2. The Subject of inquiry is technological process of the saw timber, woodchip boards and fibreboard guillotine
cutting. The object of research is the automized control system of a technological process of the saw timber,
woodchip boards and fibreboard guillotine cutting. The purpose is the rise of the use of resources efficiency in the
saw timber, woodchip boards and fibreboard guillotine cutting. The rise of efficiency is based on the research and
development of system models and cutting maps optimization algorithms which take account of the technological
constraints imposed by the equipment. The methods used are the systems analysis, object-oriented simulation, the
evolutionary methods of the optimization based on the genetic programming, data parallelism. Scientific results: 1)
The mathematical model of the process of the saw timber, woodchip boards and fibreboard guillotine cutting,
which unlike the other known themes, takes into account not only cutting material use factor but such
technological parameters as: number of measured leftovers, length of the cutting path, number of elementary jobs.
2) For the first time it is developed the GA of the guillotine cutting process optimization. In the developed GA the
usage of the new problem-oriented fitness-function, genetic operators and the method of a task coding in a
chromosome is proposed. This has allowed to lower material losses about 2-3 % and to decrease the executable
manufacturing operations number. 3) The parallel genetic algorithm on the basis of the islands model is developed.
The GA proposed allows to reduce material losses up to 5 % at the solving of the high dimensional guillotine
cutting problem. Efficient parameters of individuals exchange between subpopulation are defined. 4) The modified
parallel genetic algorithm of the optimal guillotine cutting maps search in real time is developed. The GA
developed is based on the "worker - master” model. This approach has allowed to use the additional correcting
feedback and to keep record of the leftovers in the real time. The practical value is development of the



mathematical model of automized guillotine cutting process. It has allowed to reduce a time to preparation of
cutting path and note all technology requirements. UML language is applied for the model development; the
parallel genetic algorithm developed has allowed to get the optimal solution for the tasks of high dimensionality;
the time of guillotine cutting process and the time of the preparatory guillotine cutting process is reduced; the
software developed allows to automize guillotine cutting process, to increase the speed of guillotine cutting
process, to reduce material and labour expenses of furniture firm. Scientific value of operation consists in:
I)development of the mathematical model of the automized guillotine cutting process taking account of all
technology equipment requirements; 2)development of the optimal guillotine cutting process search methods,
3)the improvement of the automized control system of guillotine cutting process by means of additional correcting
feedback application. The algorithms, models and techniques, results of researches and the system of optimization
of guillotine cutting process and cutting paths developed in the thesis, are used in the furniture manufacturing
process by Donetsk regional plant CM "REMMEBEL", by furniture assembly department of Open Company "
Synthesis ", and in the educational process and in the research efforts of the "automized control systems " faculty
of DonNTU.
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