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YK 004.01/08

Komm'totepHi irpu Ta MynbTUMelia SK IHHOBAIIMHUN MiAXiJ 10 KoMyHikarii - 2023 /
Martepianu III BceykpaiHCbkOi HayKOBO-T€XHIYHOI KOH(EpEeHIli MOJOIUX BYECHUX,
acripaHTiB 1 cTyneHTiB, Oneca, 28-29 xoBtHsa 2023 p. - Oxeca, Bunapaunteo OHTY,
2023 p. — 270 c.

30ipHUK BKJIIOYA€E MaTepiajik JIONOBiAEH ydyacHHUKIB KOH(epeHLil, siki 00'efHaH1 3a
TEMaTHYHUMU HaNpsSIMKaM# KOH(epeHIii.

30ipHuUK OyJie KOPUCHUM SIK i (paxiBIiB 1 MPaliBHUKIB QipM, 3aiiHATUX B 00J1acTi
pO3pOOKHM Ta MPOCYBAHHS KOMIT'IOTEPHMX Irop, Tak 1 JJsi BUKIAJayiB, MAaricTpiB 1
CTYJIEHTIB BHIIMX HABUAJbHUX 3aKjiafiB, SKI HABYAIOTBCA 3a HampsMamu 1
CHELIABHOCTAMH MPOTPAMHOT0 3a0€3MEeUEHHs, KOMH'IOTEPHUX HAyK, KOMII'TOTEPHOI
IHXKeHepil, NPUKIAJHOI MaTeMaTuKu Ta oO0poOkM iHdopmalii, Oyae KOpHUCHUM
npodecionanam y chepax reimidikaiiii, kKibepcrnopry, CTPIMIHTY, BIpTyallbHOI peanbHICTI,
JIOTIOBHEHOT PpEANbHICTI, MITYYHOTO IHTEJEKTY, MAaIlMHHOTO HaBYaHHS, TeWMIi3aiiHy,
cayH/113aliHy.

PesynbraTi nmocnimkeHb y 30IpHUKY MPEACTABISIOTH COOOI CBOEPIAHUN 3pi3
Cy4yaCHOTO CTaHy CIpaB B IEpepaxOBaHMUX Trajy3siX 3HAHb, SIKHA MOXE JOMOMOITH SK
(1)aX1Bu;IM TaK 1 CTyJEHTaM YHIBEPCUTETIB CKJIACTU 3arajlbHy KAapTHUHY PO3BUTKY
KOMI'FOTEPHUX 1rop bl MYJIbTUME/(1A Ta MTOB'I3aHUX 3 HUMU MUTaHb.

HaykoBi mparii 3rpyrnoBaHi 3a HampsiMKaM# poOoTH KoH]epeHIli Ta HaBeleH1 B
andaBITHOMY MOPSIKY MPI3BUIL aBTOPIB.

Marepianu  (T€3U = JOMOBIAeH)  APYKYIOTbCS B aBTOPCBHKIM  pemakitii.
BiamoBiganpHICTP 3a SKICTh Ta 3MICT MyOJIIKaIii HECe aBTOP.

Marepianu mogaHo yKpaiHCHKOO Ta aHTIIIHCHKO0 MOBAaMH.
Penakrop 36ipauka Kotmuk C.B.

©O0paecbkuii HaI[lOHANBHUN TEXHOIOTTYHUH yHiBepcuTeT, 2023
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For external controllers, users have the following advantages. External controllers like gamepads,
steering wheels, and flight sticks offer a more immersive experience by providing physical feedback,
mimicking real-world controls, and providing Immersion in the subject area. Also, gamepads are versatile
and can work well with various game genres, making them a go-to choice for many developers. External
controllers are often ergonomically designed for comfortable gaming over extended periods. Specific
external controllers, like racing wheels or flight sticks, are specialized for specific game genres, providing
a more authentic experience. Local Multiplayer allows many external controllers to support local
multiplayer, making them suitable for party games and social gaming.

The following disadvantages exist for external controllers. External controllers can be expensive,
and players may need additional hardware for specific game genres. Also, external controllers may not be
universally compatible with all platforms, requiring players to have different controllers for different
devices. Some specialized controllers, like flight sticks or steering wheels, have a steeper learning curve,
which may discourage casual players. External controllers can be less portable than internal ones, making
them less suitable for mobile gaming or gaming.

In summary, the choice between internal and external controllers depends on factors like the type
of game being developed, the target audience, and the gaming platform. Many modern games offer
support for both controllers to accommodate a broader player base and provide options for personal
preference. Developers should consider these factors to ensure a positive gaming experience for all
players.

UDC 004.896.22:575.22

INTEGRATION OF ARTIFICIAL INTELLIGENCE TOOLKIT AND ALTSHULLER'S
INVENTION ALGORITHM FOR MODELING COLORATION IN GAMBUSIA SP.
KALASHNIKOVA V.. (v.kalashnikova@khai.edu)
National aerospace university KhAI

The report explores the integration of Al, particularly Chat GPT-3, with Altshuller's Invention
Algorithm (AIA) for modeling protective coloration in Gambusia sp. This integration has applications in
environmental education and remote monitoring. Al resolves contradictions, offering innovative solutions
for both miner's rescue suits and protective coloration. Practical implications include remote monitoring
of Gambusia introduction into water bodies and potential use in educational computer games with
environmental themes.

Currently, we have the capability to use artificial intelligence tools (Al) among a wide range of
internet users. Thus, there is an opportunity and an urgent need, in a broader sense, to explore the
possibilities of combining Al tools and the logic of natural languages. This pertains to the potential for
modeling complex situations and addressing associated issues, particularly practical and technical
problems. An illustrative example [1] of utilizing the logic of natural languages is Altshuller's Invention
Algorithm (AlA). The subject of this study is the exploration of the possibilities of integrating Al tools,
specifically the Chat GPT-3 package, with AlA [1]. Providing a demonstrative example of modeling the
functioning strategy of protective coloration (PC) in Gambusia (Latin: Gambusia sp.) complements this
research.The introduction of this small fish is a highly effective method for eradicating mosquito larvae in
water bodies, which are carriers of the malaria pathogen. Modeling its PC (Protective Coloration) is quite
useful for developing remote monitoring tools for the outcomes of such introduction. This includes the
processing of digital photos taken from drones. The TRIZ (Theory of Inventive Problem Solving)
procedure involves: constructing an ideal image of achieving the invention's goal, identifying the
contradiction that hinders this goal, and determining the ways in which this contradiction can be
eliminated. Proposed approaches include temporal and spatial separation and the utilization of a single
element for multiple purposes.

The Chat GPT-3 package was employed to provide, through natural language, a description of the
functioning strategy of Gambusia's PC. A description of the conditions of operation of the specified PC,
written in natural language by an ichthyologist expert, was provided. To draw analogies, a description of
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the use of TRIZ [1] for improving the design of a miner's rescue suit (KSGR) from a previous work was
presented. The Chat GPT-3 package was utilized to find analogies between these two descriptions for
addressing the challenge of modeling the optimal functioning strategy of Gambusia's PC Using Al tools,
the following analogies were identified. The ideal image for both the miner's rescue suit (KSGR) and
Gambusia's PC (Protective Coloration) entails reliability in functioning under complex and variable
conditions. In both cases, Al identifies a contradiction arising from the limitation of a particular resource.
In the case of KSGR, this limitation pertains to the weight of the suit, including the breathing and cooling
apparatus. In the case of PC, it relates to the angular size of the body, which restricts the number of
multicolored spots that can be placed on it. These spots are responsible for creating the effect of
disrupting the overall visual perception of the silnouette by blending the color of individual spots with the
surrounding plant background in various color segments of the substrate In accordance with the TRIZ
(Theory of Inventive Problem Solving), the resolution of contradictions by Al involves the use of a single
element for multiple purposes.

In the case cited in [1], this pertains to the use of a tank with liquid oxygen simultaneously for
breathing and cooling. Following this analogy, Al suggests the utilization of spots in the PC (Protective
Coloration) that are capable of color blending with the background on different areas of the substrate.
These spots change their color in both space and time in accordance with the well-known [2] Margalef's
model of succession (MMS). Due to the presence of spots in the color parameters (CP) exhibiting a
certain alignment of component values corresponding to different phases of MMS development. This
alignment, as indicated in [3], can, to some extent, compensate for the deficiency in CP diversity
observed in PC. This deficiency is compared to the diversity of CP in the plant background, which exists
in both time and space at various MMS phases. This Al-based solution is supported by the analysis of
correlation pleiades in CP between Gambusia's PC and the phytoplankton conducted within this work.
One possible interpretation of this Al-generated conclusion falls within the framework of the concept of
optimal biodiversity [4]So, the results of this study hold significance from the standpoint of fundamental
biology as well. In this context, the data from work [3] are essential, as they suggest that the values of CP
(Color Parameters) corresponding to different phases of MMS (Margalef's Model of Succession) can be
obtained through computer analysis of RGB components in digital photos. It should be noted that the CP
values analyzed in this study can also be obtained in a similar manner. Based on digital photos captured
from widely available drone models, equipped with standard instrumentation. The equipment included in
the standard delivery package of these drones. Therefore, we have practical implications for the results of
this study. They can be used in the development of remote registration tools, at least for assessing the
success of Gambusia introduction into water bodies.

The example provided in this study of combining the capabilities of Al with Altshuller's Invention
Algorithm (AlA) seems to be potentially useful for the creation of a specific type of educational computer
games. These games are oriented towards environmental education.

The conclusion regarding the significance of the results obtained in this study, considering the
above, appears to be quite justified
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