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2. Computer-aided design of a navigation equipment test table

Pedepar:

1. MeTo10 nucepTauiiHOro AOCIIPKEHHS € MiBUleHHS e(eKTUBHOCTI BUIIpoOyBaibHUX cTeH B (BC), a Tak camo
110T0 €JIEMEHTIB, 32 PaxXyHOK NIOOYA0BY CUCTEMHU aBTOMATU30BaHOro npoekTtyBaHHs (CAITP) Ha OCHOBI
BUKOPUCTAHHS iHTEJIEKTya/IbHUX MiIXO0/iB, 30KPEMa, HABYaHHSI 3 MiAKPIIJIEHHSIM. 3alTPOIIOHOBAHO 6araTo-areHTHUMN
Migxiz 118 aBTOMaTU3alii npoektyBaHHs BC, SIKUH BiIpi3HAE€THCA BiJl BiJOMUX THUM, IO BUKOPUCTOBYE areHTiB-
IIPOEKTYBAJILHUKIB 3 €JleMeHTaMU MTy4Horo iHTesekTy (11II) - HaByaHH4 3 NigKPIiNJIeHHIM 17151 BUPillIeHHS 3aBHaHHS
6araToKpuUTepiaabHOrO NPUNHATTS PillleHb, B PE3yJIbTaTi 3a0€3M1e4yI0ThCS [IOKPAIIEHHS MOLIYKY IPOEKTHUX pillleHb
3 TOYKM 30py BUKOPUCTAHHS IoNepeHix 3HaHb. [1inXin He TijIbKY L03BOJISIE JIETKO BKJII0YaTH HOBI QPyHKLii Haropoy,
3a HEOOXiIHOCTI, asie i 3BaXXyBaTH iX BiJHOCHY BaXJIMBICTb B 3aJI€JKHOCTI Bifl IOTPEO KOHKPETHOIO 3aBAaHHS

MIPOEKTYBaHHS BUIIPOOYBaJILHOTO CTEHY. Po3pobsieHo meton nobynosu CAIIP BC, saxuil BinpisHsaeTbCS Bif, BiToMUX



TUM, 110 3abe3mneuye iHTerpatiio icHyrounx CAIIP B efnHNI aBTOHOMHUI KOMILJIEKC, B IKOMY JIIOIMHA-0IIEpaTOp
BU3HA4Ya€ KpUTepii Ta 06OMeKeHHS, B MeXXaX SIKUX 6araTo-areHTHil cucreMi 3 migrpumkoro 11 no3Bonserbcs
VIPABJISITM aBTOMaTU30BaHMMU ONEpallisiMY, 110 IPU3BOLUTS 40 €KOHOMII yacy IpoeKTyBaHHs. Briepiue
3aIpOIIOHOBAHO METO/I PO3B'sI3aHHS 33/1a4i 6araTOKpUTEpiaZbHOTO MIPUIHSTTS pillleHb Mif Yac IPOEeKTYBaHHS, KA
IIpU MOTo iMIIJIeMeHTallii BUKOPHUCTOBY€E areHTH 3 aBTOHOMHUM HaBYaHHSIM, 1[0 CAMOCTIMHO 36MpaloTh JlaHi,
re€HEepPYIOTh HOBi 3HAHHS | BUKOPUCTOBYIOTH iX 111 KOPUTYBAaHHS MIPOLIECY IPUMHSTTS PillleHb, 10 J03BOJISE
6e3nocepeHbO ONTUMI3yBaTH 1iiIbOBI IapameTpu 6€3 HEOOXiAHOCTI BU3HAYATH MOAEb Ta GOPMY allpoKCHUMAllii
IUX QYHKILH.

2. The aim of the research is to improve the efficiency of navigation equipment test tables (NETT), as well as its
elements, by building a computer-aided design system based on the use of intelligent approaches, in particular
reinforcement learning. A multi-agent approach for NETT design automation is proposed, which differs from the
known ones in that it uses design agents with elements of artificial intelligence (Al) - reinforcement learning to
solve a multi-criteria decision-making problem, resulting in improved design decision search in terms of using
prior knowledge. The approach not only makes it easy to incorporate new features when needed, but also weighs
their relative importance depending on the needs of the particular NETT design problem. A method for building an
Al CAD system has been developed that differs from the known ones in that it integrates existing CAD systems into
a single autonomous complex in which a human operator defines the criteria and constraints within which an Al-
enabled multi-agent system is allowed to manage the automated operations, which leads to design time savings.
For the first time, a method for solving the problem of multi-criteria design decision-making is proposed, which in
its implementation uses agents with autonomous learning that independently collect data, generate new
knowledge and use it to adjust the decision-making process, which allows direct optimization of target parameters
without the need to define the model and form of approximation of these functions.
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