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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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TEMPORAL UPSCALING IN COMPUTER GAMES: BENEFITS AND DRAWBACKS
NECHAI D.L., BATIUK A. Y. (dmytro.nechai.knm.2019@Ipnu.ua, anatolii.y.batiuk@Ipnu.ua)
Lviv Polytechnic National University

This publication delves into the advantages and limitations of temporal upscaling technology as
applied in computer games. Focusing on the impact and implications of this technique, the article aims to
provide a comprehensive understanding of how temporal upscaling enhances gaming experiences while
addressing its potential drawbacks and challenges faced by both developers and players.

Introduction:

In the dynamic world of computer gaming, there's a constant struggle to-strike a balance between
delivering stunning graphics and ensuring smooth gameplay. To tackle this challenge, developers have
turned to temporal upscaling technology.

Computer gaming is a realm where the quest for top-notch visuals and flawless performance never
ends. Temporal upscaling technology has emerged as a potential solution to this age-old dilemma. This
article aims to provide an in-depth analysis of how temporal upscaling affects gaming experiences, both
positively and negatively, for gamers and game creators [1].

Benefits of Temporal Upscaling:

Temporal upscaling has ushered in a new era in computer gaming, offering a practical way to
balance visual quality and performance. It has the following advantages:

Smoother Frame Rates: Temporal upscaling uses smart techniques like frame interpolation and
extrapolation to ensure games run with consistent and smooth frame rates. This translates into an
enhanced gaming experience, especially during fast-paced action or-competitive multiplayer gameplay

[2].

Reduced Hardware Demands: Unlike the past, where high-end hardware was a must, temporal
upscaling allows a wider range of players to enjoy improved performance. Even those with mid-range or
lower-end systems can now dive into demanding titles without sacrificing playability [2].

Consistent Visuals: One of temporal upscaling's strengths is its ability to maintain visual
consistency. This means that even in visually demanding parts of a game, players can enjoy a seamless
and immersive experience without annoying disruptions or noticeable drops in visual quality [2].

Drawbacks of Temporal Upscaling:

Despite its merits, temporal upscaling technology has its fair share of drawbacks:

Artifacts and Visual Anomalies: The interpolation and extrapolation processes used in temporal
upscaling can introduce artifacts like ghosting or blurring, which can detract from the overall visual
quality and immersion. The severity of these artifacts can vary depending on how the technology is
implemented [2].

Inconsistent Game Support: Not all games are optimized for temporal upscaling, leading to
varying results and compatibility issues. This can create a fragmented experience for players and poses
challenges for developers [1].

Higher Input Latency: The additional processing required for frame interpolation and
extrapolation may lead to increased input latency, affecting the responsiveness of gameplay. Balancing
the benefits of smoother frame rates with input latency is a critical consideration [2].

Considerations for Game Developers:

Game developers can reap several advantages from adopting temporal upscaling technology:

Optimization: Temporal upscaling can help developers optimize their games for a broader range of
hardware configurations, potentially expanding their player base and extending the life of their titles [1].

Enhanced Cinematics: By harnessing temporal upscaling, developers can create smoother and
more cinematic experiences within their games, enhancing storytelling and immersion [1].

206
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Competitive Advantage: Games that effectively implement temporal upscaling may gain a

competitive edge by offering improved performance on lower-end systems, broadening their appeal to a
wider audience [1].

However, developers must recognize and avoid some challenges:

Technical Complexity: Implementing temporal upscaling technology is technically demanding and
requires careful consideration of game-specific factors. This can increase development time and
complexity [1].

Artistic Vision: Striking the right balance between the advantages of temporal upscaling and the
artistic vision of a game can be complex, as the technology may alter the intended visual style and
experience [1,2].

Player Expectations: Developers must manage player expectations regarding visual quality and
performance, recognizing that gamers may have varying preferences and hardware capabilities [1].

In Conclusion:

Temporal upscaling technology has reshaped the computer gaming landscape by addressing the
age-old challenge of balancing graphical fidelity and performance. It offers smoother frame rates, reduces
hardware demands, and maintains visual consistency, significantly enhancing the gaming experience.
However, it is not without its challenges, including the potential introduction of artifacts, inconsistent
game support, and increased input latency.

Developers must carefully consider these factors when implementing temporal upscaling into their
games. As the gaming industry continues to evolve, understanding the nuances of temporal upscaling
technology is essential for both developers and players. By making informed decisions, stakeholders can
maximize their gaming experiences and contribute to the ongoing advancement of the medium.
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MOBYJI0OBA 3ACOBAMM PYTHON HEMMPOHHOI MEPEXKI 1JIS1 AHAJII3Y BIATI'YKIB
KOPUCTYBAYIB IHTEPHET-MAT' ABUHY
[TOJIFOXOBUY B.I. (bpoluhovich2312@gmail.com)
KAITAH C.C. (s.s.kashtan@nuwm.edu.ua),
Binokpemiienuit cTpykTypHUil minpo3ain «PiBHeHChKkUi TexHIUHUN (haxoBuii konemk HarionansHoro
YHIBEPCHUTETY BOJHOTO IOCIOIAPCTBA Ta IPUPOIOKOPUCTYBAHHSD

V. pobomi oOocniodxicyemvcs nogedinka HAGUEHOI Npocpamu Ha KOpPUCMysaybke 66e0eHHs OAHUX
3acobamu 000amkogoi oOioniomexu Python — TensorFlow, nepesazamu saAxoi € kpawa e6i3yanizayis 6
nopieHAHHI 3 3aNbHOGI00MOT0 Gibniomexoro PyTorch, wo 0o36o.se po3pobHukam ninue Hanazo00xcysamu
ma eiocmedxcyeamu npoyec HagyamHs. Po3pobnenutl aneopumm GUKOPUCMAHO 0N AHANIZY GI02YKi6
KOpUCMY6a4ie iHmepHem-ma2asumy.

Beryn. B cywacHomy CBiTi MamlMHHE, a TakoXX TIJIMOMHHE HaBYaHHs, CTajl0 OCHOBHUM
IHCTpYMEHTOM BHUpILICHHS 3aBJaHHS 3 aHaji3y JaHUX, MOJENIOBAHHS Ta INPOTHO3YBaHHA. Y IbOMY
KoHTeKcTi Python, sxuii € ojHi€I0 3 HAUMOMYSAPHIIIKX MOB MPOTPaMyBaHHS, CTaB HE3aMIHHUM 3ac000M
JUISL TOCITI/PKEHHS 1 pO3pOOKH B raitysi IITYYHOTO IHTENEKTY.

OO0’ekTHBHA TMpPHYMHA, 10 OOYMOBIIOE IIMPOKE IMOIIUPEHHS Ili€i TeXHOJOrii B pPI3HUX cdepax
JIIO/ICBKOT AISIBHOCTI € 70 KiHIM 1ie He ycBimomuieHa [1]. OTox, MallMHHE HaBYaHHS — 1€ BEJIMKHUN
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