Bartosz Galantowicz 1700994

Computer Games:
GPUs and the Development of Games Graphics
Vector Graphics
Bartosz Galantowicz
1700994
Academic Writing – M4X01498
Professor John Rees
































1. Computer Graphics and Computer Games

Nowadays we cannot imagine video games without graphics effects which quality is the very first assessment for many players. However, significant companies responsible for hardware like graphics cards take part in the race of rats to obtain the best product which will be able to provide the best quality of images and flow in games. Graphics processing units (GPUs) has been invented because of demanding of revolution in the games industry. The ability of GPUs for making many calculations at this same time is giving opportunities to generate more and more complicated and complex graphics displays on PC-monitors. Each year new models of graphics cards are released on the market, and with them, the new graphics methods are developed. [1]
The most visible graphical trend for games is three-dimension graphic because it is easy to work with for games graphics and has quite a realistic effect. The creation of 3D graphics is possible thanks to vector graphics which use polygons to create 3D models. [2] [3] Moreover, computer games with 2D graphics operate on polygons, and vector graphics turns out as a beneficial solution for fans of indie games and mobile phone applications’ users by replacing old and less accurate pixel art. Vector Graphics is a significant element of games development, and I would like to focus on it more deeply in this report.	Comment by John Rees: Decent introduction.  Clear and easy to follow.

2. Vector Graphics

Vector Graphics is based on objects, which are simple, geometrical figures like polygons, circles, curves and of course sections. The figures are created in regarding their mathematical parameters, characteristic for each figure. e.g. in case of the circle, we need to provide the centre and the radius. [2] [4]
In theory, vector graphics is programmable, but in reality, it is time-consuming and makes difficulties. Fortunately, graphics designers can use specialised software for vector graphics, which generate point pattern, their depending and save them in any vector graphics format.	Comment by John Rees: I don’t understand this wording?

3. Vector Graphics in Games

The first game which used vector graphics was “Space Wars”, realised by Cinematronics in 1977. In the game vector graphics generated straight lines which were based on geometrical figures occurred during gameplay, e.g. as an imagination of spaceships and obstacles. Cinematronics was famous for their loyalty to vector graphics and was showing it in next years. The other famous games from the studio become “Speed Freak” which was “first-person” driving games and also the most realistic game made up to this point because it caused the illusion of 3D effect. [5] Vectors graphics introduced to these games were more realistic than any other game before. Many individual parts of the objects in games could work with different physical effects which were unusual and paid attention to gamers at this time. [6]

[image: ]

Fig1. [7]
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Fig2. [8]

With the development of vector graphics and new hardware, games graphics were evolving at the same time. 3D games started to mix vector graphics, and bitmap and this method caused the revolution in virtual perception world. Games visualisations have become more realistic and detailed; even new 2D games have gained “new look” thanks to the replacement of old-fashioned methods by vectors images. Furthermore, modern games graphics refers to the past solutions. Objects in modern games are also built from polygons but contain them much more than objects in the past, and are covered by textures, which like the bitmap gives the colours and character of the objects. [9] [10]
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Fig3. “Rayman Legends” (2013) is an excellent example of the modern 2D game which uses vector graphics. The game has been inspired by the productions of platform games from the 80s and 90s. [11] 
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Fig4. The example of using vector graphics to create a character in a 3D game (“The Witcher”, 2007). We can notice that the first model was built from polygons. [12]
4. Advantages and disadvantages of vector graphics [13]

	Advantages
	Disadvantages

	· The vital point of vector graphics is scalability. The vector image does not lose quality when we want to resize or zoom it.
	· To creating vector image is required a specific talent and relatively much time.

	· Vector images can adapt to various resolutions on different devices.
	· If the lines in the vector will be too thin, then the lines can disappear after reducing their size too much.


	· Graphical outputs of the vector images look more pleasant than raster images.
	· Vector images do not reflect realism as doing it photography because of the complexity of memory for photo-realistic images,

	· Different elements of graphics can be separately implemented so we can edit it individually.
	· The conversion of other types of graphics to vector graphics is cost-effectiveness and unprofitable.


	· Vector graphics files are much smaller than other types of graphics files.
	

	· Vector technology allows creating 3D objects.
	



5. Other usages of vector graphics 

· In graphic design, vectors are used for creating logos, fonts, icons, patterns and graphical elements of websites
· In animation, modern animated movies and videos are created thanks to vector graphics 
· In the advertising industry, vectors are used for making adverts, banners and leaflets
· In various design projects, many programs which are used to designing, e.g. CAD uses vector graphics
· In modern maps and plans, vector graphics are used by cartographers to provide more precision and accuracy. [14]

6. Conclusions

Development of Vector Graphics has paved the way which gamers want to follow. In modern computer games industry companies like CD-Project Red or Electronics Arts want to obtain a realistic virtual world as the real world is because gamers demand it. The real world like virtual world is tried to be described by mathematics and vector graphics do it in games, by creating and controlling of polygons, lines or separated points. However, this mechanic has known for nearly 50 years and is still improving, and their new possibilities are discovered as many times as the limits are end by progress in technology.	Comment by John Rees: “Mechanism has been known” is perhaps what you mean?
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