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TEMPORAL UPSCALING IN COMPUTER GAMES: BENEFITS AND DRAWBACKS 

NECHAI D.L., BATIUK A. Y. (dmytro.nechai.knm.2019@lpnu.ua, anatolii.y.batiuk@lpnu.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]. 
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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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У роботі досліджується поведінка навченої програми на користувацьке введення даних 

засобами додаткової бібліотеки Python – TensorFlow, перевагами якої є краща візуалізація в 

порівнянні з зальновідомою бібліотекою PyTorch, що дозволяє розробникам ліпше налагоджувати 

та відстежувати процес навчання. Розроблений алгоритм використано для аналізу відгуків 

користувачів інтернет-магазину. 

 

Вступ. В сучасному світі машинне, а також глибинне навчання, стало основним 

інструментом вирішення завдання з аналізу даних, моделювання та прогнозування. У цьому 

контексті Python, який є однією з найпопулярніших мов програмування, став незамінним засобом 

для дослідження і розробки в галузі штучного інтелекту. 

Об’єктивна причина, що обумовлює широке поширення цієї технології в різних сферах 

людської діяльності є до кінця ще не усвідомлена [1]. Отож, машинне навчання – це великий 


