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Introduction

With videogame releases that are concurrent with most retail outlets and for online purchase, the gaming industry has become the front-runner in delivering a sophisticated form of entertainment media to hardcore gamers and to the more casual consumer.

In one major aspect of enticing the consumer to buy a new title especially from a marketing perspective, has initially been the visuals of a video game’s graphical quality. This can be perceived on how impactful or realistic the graphics are with these visual spectacles, that can range from the vividly beautiful and cartoonish worlds of a Mario title [1] to the grand scale with near photo-realistic open world splendor of Red Dead Redemption 2 [2]

This level of visual wizardry is only possible with the complex power of a graphics processing unit or graphics card. The purpose of this report will be to start with discussing the multitude of processes required for them to perform the complex visuals that we see in current triple-A titled games. Then moving forward to the next topic of this report being the future development for the progression of new technologies required to power these GPU’s and how this is evolving forward into the foreseeable future within the gaming industry.	Comment by John Rees: Good.  Nice and clear explanation of what you intend to do, with suitable context.
















The GPU’s complex work

The fundamental work of a modern graphics processing unit (GPU) is being a custom-built electronic circuit that is designed to rapidly handle and manage memory allocation for accelerating the creation of images in a frame buffer intended for output to a display device [3]. For the GPU to achieve the benchmark in high graphic definition evident within the present gaming industry, the GPU would be developed specifically to be capable of processing many millions of instructions per second in order to produce everything that is visually apparent on display within a videogame. 

[image: Image result for image of a nvidia graphics card] Figure 1 [4]

These instructions comprise of many factors such as; the open-world of the game map, that encompasses the environment, character models, numerous cut scenes where facial animations are utilised within these and even the menu/options screen that assist and present the game. This is just scratching the surface of the processors’ other mathematical task heavy duties. A top of the range current generation graphics card will look just like this one shown in figure 1.

The GPU’s other more complex list of multiple tasks is to simultaneously calculate and execute instructions such as; environmental changes, being the weather/day and night settings and how this affects the changes within the in-game engine. 
A further development of the GPU architecture is recognising collision damage [5] when this occurs in-game, where an object within the game engine being an artificially created inanimate or living object reacts when contact is made with an object of density at that precise moment. This will command the GPU to calculate then execute a sequence of events where the output will graphically display the cause and effect of this interaction within the game world.

When this has been done successfully by the instructions given to the GPU via written code, the result will keep the game player invested and potentially motivated to invest their time further into the game. Where this does go wrong occasionally is usually due to some calculation issue or a ‘bug’ being present within the game code instructions. This can, when it occurs, produce some random moments of unintendedly hilarious displays of graphic facial deformation as shown in the following screenshot from the 2017 Bioware title Mass Effect Andromeda. This glitchy moment is referred to as ‘The zombie chimp!’ as shown in figure 2.

[image: Image result for mass effect andromeda graphical glitches images]
Figure 2 [6] 			



What the future holds for graphics in gaming?

With the current generation of GPU’s capable of producing near realistic looking high definition visuals on triple-A titled games, there has been some defining examples of this very recently with Rockstar’s Red Dead Redemption 2 as shown in figure 3. Even though that great leap for graphics in games is yet to achieve the precise nature of human facial animation at the level of authentic realism whilst in motion, has yet to be realised. The challenges with rendering this level of photo-realism is the ever-increasing polygon count, which in this current generation has not quite been achieved.	Comment by John Rees: This sentence is garbled.  Get used to proof reading your work.  If in doubt, read the sentence out loud to yourself.  It’s a good way of spotting the occasional faux pas or solecism.
 
[image: https://pbs.twimg.com/media/Dq8FjymWoAEaa4U.jpg]
Figure 3 [2]

Graphics industry experts in software and hardware, Epic Games co-founder Tim Sweeney and Nvidia director of technical marketing Tom Peterson [7] have brought their own claims on where the future of graphics development will course over the next 20 years. Their prediction would suggest that even though traditional polygons will not be supplanted anytime soon, the next plausible technique will be micro-polygon rendering that has been used to great effect in modern computer-generated animation films.

Nvidia have been pioneering the Turing based GPU [8] that is the codename for the microarchitecture of their new GPU. Nvidia's head of applied machine learning Bryan Catanzaro [9], notes that a Turing based device can produce sixteen trillion floating point operations per second, performing nearly eight times this number is tensor core technology which can produce up to the figure of one hundred and thirty trillion. These GPU’s have been heralded as the better fit for semiconductor manufacturing technology going forward. The additional benefits that would come from this are less energy consumption with these GPU’s scaled-down for production.   	Comment by John Rees: Jargon can be a problem.  One might reasonably suggest that all modern digital computers CPUs are “Turing based” at some level (insofar as Turing defined the stored program concept).

























Summary/Conclusion

As a current globalised business model, gaming has been booming within this industry for numerous years. This growth has primarily been the investment into the development of powerful graphics powered units and has been the driving focus to achieve this continuing momentum. This has raised much speculation within industry frontrunners to predict the precise generation for when graphics can without question produce life like visuals. Currently it is a particularly challenging jump for graphics development given the high costs in manufacturing these expensive graphic cards to produce, this is in addition to the resources needed to reach that apex moment will happen in a time when the line between cutting-edge technology and reality become a virtual single entity.  
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