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Abstract. With the continuous development of hardware, the picture quality of
games also has a qualitative leap, but at the same time, the improvement of the
picture quality also makes the game bigger and bigger, the hardware require-
ments are also higher and higher. However, at this stage, there is no good solution
to reduce a portion of the storage space of the game. This article gives an over-
view of why mainstream games have become bigger, and analyses how games
have become more refined through texture mapping, optimizing for different
games to relieve some of the storage pressure. It discusses the current situation
of developers using technologies such as DLSS to help with partial optimization.
In the end, the article summarizes and looks forward to the whole paper, hoping
that future game developers will not only focus on the so-called picture quality
to develop games, but should focus on some optimization, so that the game has
more audience and reduce the storage space required for the game.
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1 INTRODUCTION

With the rapid development of hardware technology, the picture quality of the game
has also made a qualitative leap, but at the same time, the improvement of the picture
quality has also made the game bigger and bigger, and the hardware requirements have
become higher and higher. Developers started thinking about what caused games to get
bigger and if there was a way to make them take up less storage space. However, at this
stage, there is no good solution to reduce a portion of the game's storage space.

In the continuous development of graphics, video coding has been playing an indis-
pensable role. At the same time, video coding is also very important for games. With
the development of games in recent years, the volume of games is getting bigger and
bigger, from the video coding people found the similar way that can deal games. The
reason why the game is getting bigger and bigger is because the texture maps are be-
coming more and more detailed, but this will make the player need to update the com-
puter's configuration all the time. It can be observed that the player's need for hard disk
capacity is also becoming more and more. Large, from the earliest 128g to the current
1 t may not be enough. At this time, game developers began to think about whether
there was a technology that could help solve these problems. At this time, NVIDIA
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gave a solution, which is to allow games to use DLSS (The full name of DLSS is Deep
Learning Super Sampling [1], which is an image scaling technology developed by
Nvidia that can be used in video games in real time. Display on higher resolution com-
puter monitors) and also other hardware company publish the similar way too. The
author believes that there is not much improvement in the so-called picture quality of
the game at this stage. It is better to choose to optimize the game to reduce the required
computer configuration requirements and reduce the storage space required by the
game [2]. The audience of the game has become wider, and it is no longer only players
with top computer configurations, so what the author mainly wants to study is why the
game is getting bigger and bigger, and the configuration requirements are getting higher
and higher. But at this stage, there is still too little research on how to do this series of
things, and further research is still needed. There is really no good way at this stage,
and the game is getting bigger and bigger, and the requirements for hardware are getting
higher and higher.

2 GRAPHICS AND VIDEO CODING GIVE THE INSPIRE
FOR THE GAMES

Video coding for graphics is an indispensable part of video coding in the treatment of
the graphic on the data of played a key role, Video coding makes high-definition video
distribution impossible, for example, of games to do now is more and more sophisti-
cated, texture map for graphics memory and hard disk size is a challenge, then there is
the DLSS such technology to help deal with the graphics [3]. It reduces the amount of
data that needs to be transmitted and uses Al to help complete the picture, just like
video coding (Figure 1).

Mime Type: video/mpd:codecs="avc1.64001E", audio/mpd;codecs="mpda 402" e

Player Type: DashPlayer
Resolution: 1920 x 1080 [SAR 1:1]
FPS: 30303

Video DataRate: 2393 Kbps
Audio DataRate: 311 Kbps

Segments: 1/71
Stream Iype https
Stream Host:  upos-sz-mimorhw.bilmdeo.com
Connection Speed: —' ;" (]
Dropped Frames: (/4
log: [Show] [Copy] [Download] [PageSource]

Fig. 1. Graphics and video coding give the inspire for the games
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First video coding is to serve the spread of graphic data, so the first point, first it
needs to be standardized, and standardization of the biggest advantage is that it makes
the inter-operability of different products, the second is in the case of standardized de-
velopment, every innovation of video coding has brought new applications and other
possible. For example, the video encoding format of AV1 improves the storage space
of 4K video, which used to require more than 10 gigabytes. 4K video no longer requires
so much storage space [4]. The author thinks that it can hang on the texture material
and game relationship, now due to hardware technology have been greatly improved,
and not a lot of game production company will be pay attention to this aspect of the
optimization, lead to the game of storage space occupied more and more big, but from
the video coding technology, large game production companies can consider to make
new game engine, Add new coding techniques similar to video to optimize textures and
reduce the storage footprint of games (Figure 2). It is possible to do this by training the
Al so that it can help display in-game texture details without having to download many
textures. This reduces the amount of storage required for the game to some extent.
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Fig. 2. Development and application of video coding

3 AI TRAINING FOR GAME OPTIMIZATION

In traditional optimization, if developers want more players to play, they must use the
performance of computer hardware as much as possible. For example, Devil May Cry
4, this game is a typical optimization to the extreme in the production process, the de-
velopers optimized the attack screen of the action game to the extreme, and processed
some details of the screen with low precision, so players do not need a good configura-
tion to be able to play Devil May Cry. However, with DLSS technology, developers no
longer need to optimize to such a degree. The advantage of this is that the development
cycle can be greatly accelerated, and there is more time to test the game [5]. DLSS class
technology in today's game widely use the purpose is in order to allow more players to
play the game, does not need to be a top player's hardware, under the optimization of
game developers, even without a good hardware configuration can also smooth running
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game, in the process of DLSS technology has played a key role, In the case of DLSS,
the essence of this technology is to train the Al to achieve almost the same realistic
effect and smoother game experience with reduced picture quality. In fact, the picture
quality is reduced on the basis of DLSS technology, but because of its particularity, the
picture quality is ensured by training Al to supplement the picture. Most of today's big
games support DLSS, which allows them to be played by a wider audience with less
demanding configuration requirements.

3.1 DLSS and The Games

DLSS can now be said to be a good choice for game developers. NVIDIA is also con-
stantly updating DLSS on generations of graphics cards, and Al can provide more and
more optimizations. To a certain extent, if a game Al can be used to supplement all
textures, light and shadow, and details, so the hard drive capacity required for this game
can indeed be reduced a lot. After all, all the optimizations previously done by devel-
opers can be done by training Al, which is fine for single-player games. Here players
can use Cyberpunk 2077 as an example. DLSS can greatly improve the player's game
experience. For example, the player's hardware is a 30-series graphics card. It turned
out that if the player wants to experience 2k without DLSS turned on in terms of image
quality, the number of frames may only be about 70 frames, but after DLSS is turned
on, Al will automatically optimize, and the number of frames can reach about 120
frames [6]. What the AI does behind this is to reduce the original image quality and
make the game It runs more smoothly, but at the same time, Al is automatically opti-
mizing the game screen. What players experience is that the game becomes smoother
under the 2k screen, and there is almost no change in the screen. This is the power of
DLSS technology. As the author wrote earlier, DLSS helps developers save a lot of
time in optimization, so developers can greatly reduce the development cycle to do
other parts (Figure 3). But for players, it is still necessary to update their equipment
according to the new game and this technology only supports gamers with NVIDIA
graphics cards.

FPS

DLSS Off, RT On

Fig. 3. DLSS and the games
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3.2  Why DLSS wasn’t The True Way for The Games

In the final analysis, using DLSS is a kind of compromise for developers to NVIDIA.
This kind of compromise is not a good thing for game development. Since NVIDIA has
invested a lot in DLSS technology, if game developers agree the support of DLSS tech-
nology, it is necessary to continuously match the NVIDIA graphics card during the
development process, but this is unfair to players who use other brands of graphics
cards. Other players cannot get the same gaming experience as players with NVIDIA
graphics cards, it may even be a negative experience, which is not a good thing for the
game's reputation. And the texture and material map of the game are still not less than
a little bit, so it is impossible for the game to reduce the hard disk capacity occupied
[7]. It can be said that optimizing games by training Al is a good thing, but the monop-
oly of this technology by a hardware manufacturer is not a good thing for game devel-
opment. The author hopes that in the future, there will be a technology that supports all
games and devices of all hardware manufacturers, which may have the opportunity to
reduce the space required for games.

4 THE REASON THE GAME GOT BIGGER

4.1  Pursuit of Image Quality

DLSS is certainly a good optimization option, but the capacity space required by the
game is not reduced at all, so the author is thinking whether there can be a technology
that can not only help players improve the game experience like DLSS, but also reduce
some game requirements (Figure 3). capacity, but there is no technology that can help
to do this, which is a pity at this time. Since the current games are improving the picture
quality, I hope the game can be more and more detailed, but no better optimization plan
has been made, resulting in the game only getting bigger and bigger. But this goes back
to the original question [8]. Game developers don't pay much attention to game optimi-
zation anymore, and leave all problems to the player group to deal with. After all, game
developers may spend a lot of time on optimization and can't compare to players to
upgrade their computer. For example, taking the Battlefield series as an example, the
promotion of Battlefield 2042 and DICE can be said to be inconsistent, which is very
unfriendly to players, and the optimization of 2042 can be said to be completely un-
qualified(Figure 4). It's like a semi-finished product, and the experience during the test
is almost the same. Even if players have the best hardware equipment, they can't expe-
rience the game content very happily. In terms of picture quality, players think that
there is almost nothing compared to Battlefield 5(Figure 5). Improvement, the stability
of the game is not as good as that of Battlefield 5. These are all caused by the unquali-
fied optimization. Compared with Battlefield 5, Battlefield 2042 has 10 g more. The
content of these 10 g is probably still texture and material map. All of these have con-
tributed to the bad reviews of Battlefield 2042.
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Fig. 5. Pursuit of image quality(Battlefield 5)

4.2  Unlimited Installation Packages

Another reason for the growing size of games is that there is no longer a platform to
limit the size of the installation package [9-11]. It is best to use mobile games as an
example. The author observed that most game installation packages on mobile phones
a few years ago. It is only a few mb. In the beginning, some mobile application malls
only allowed game developers to upload installation packages of about 10m. If this
standard is not followed, games are not allowed to be put on the shelves. Therefore,
mobile game developers are compressing their games at first, but later there are no
restrictions. The installation package begins to grow larger. After in-depth understand-
ing, it is also because the application store at that time will limit the size of the instal-
lation package of major developers, but with the development of mobile phones, the
storage space of mobile phones is also getting larger and larger, and applications The
store no longer restricts the size of the installation package, but like the games on the
PC and console, the games in recent years have hardly seen any significant improve-
ment in the screen, so the author believes that game developers should not only pursue
the so-called screen experience [12].
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4.3 The Audio Changes

Up to now, many developers have used 5.1 surround sound audio and mono audio,
which greatly expands the capacity of the game. Of course, the other point is that the
audio files in the game far exceed the previous games. The impact is actually greater.
The main reason for this is players' pursuit of game sound effects, and developers also
pay special attention to the quality of audio.

Finally, if game developers don't make some changes, the hard disk space occupied
by games cannot be reduced. Blindly improving the so-called picture quality does not
mean that it will bring better games. In fact, it is not difficult to find new games in
recent years and game in the past few years do not have such enormous improve [13].
The picture quality of games from a few years ago has not been significantly improved,
but the hard disk space occupied by them is constantly increasing due to the so-called
picture quality of developers.

5 CONCLUSION

Essentially, games are getting bigger and bigger mainly because of more content, and
textures and textures account for the largest proportion of them. Since players’ com-
puters have been upgraded all the time, the game experience players want is not limited
to the past. With low resolution, more and more players are beginning to pursue the so-
called extreme image quality, which leads to the need for more and more refined texture
materials and maps. At this stage, there is no better solution. If the original traditional
optimization solution is used, the game development cycle will be greatly extended.
However, if users rely on DLSS technology, the hardware requirements for players will
become higher. These two Neither is the optimal solution. The author hopes that in
future research, a technology can combine these two optimization methods and use Al
to achieve optimization, but this also requires the replacement of the existing game
development engine or optimization, which is also an engineering amount and it's a big
project, and if the new engine can't be universal, it can't realize the smaller capacity
required for the game, and the hardware requirements can be reduced. These are the
problems that need to be solved.

In future research, the author believes that the game may still need new optimizations
to change. The main problem that needs to be solved in future research is that all game
developers need to agree to use the new engine or technology, and the difficulty of use
cannot increase too much, otherwise developers still need to spend a lot of time to adapt
and learn how to use it or it cannot be a good thing for the game development cycle.
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