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CGI’s influence on traditional forms of animation, during its initial introduction into film.
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Introduction
[bookmark: _GoBack]The Film industry is gigantic, it is a powerhouse of entertainment. The UK film industry alone generates over ‘£1.2 billion yearly’(BFI , 2016), with every year bigger and debatably better films being released, an average example of a 3D animated picture is roughly ‘$150 million’(Box Office Mojo, 2017), With Pixar’s recent films Coco (Unkrich, Molina 2017) and Cars 3 (Fee, 2017) being prime examples of this. In comparison to the live action CGI heavy Ghost in the Shell (2017), this picture only cost ‘$110 million’ (Box Office Mojo, 2017) to produce. Showing there is huge amount of money going into the 3D film industry, but even more going into the 3D animation industry. This is an industry which would not be possible without the accessibility and power of modern digital pipelines and production processes. However, that was not always the case. Before digital pipelines and before Computer generated imagery took over, the effects for the creatures and characters were once only seen in the form of stop motion, armatures or puppets. So the question that will be answered in this paper is, how did the introduction of Computer generated Imagery (CGI) affect the traditional forms of animation? Academic sources will be used, as well as research on key persons of interest such as Ed Catmull, Ray Harryhausin, Phil Tippet, George Lucas, Dennis Muren and Steven Spielberg. Whilst also taking a closer look at the roles these individuals played in the building the foundations of CGI, through triumph and failure. This paper will look for the positive and negative effects, just as CGI evolution opened up new opportunities for traditional animation, CGI also replaced. Some animation examples like cel, hand-drawn and stop motion tend to grouped into ‘Traditional’ forms of animation, so in this paper they may referred to as this now and then. So to move forward with this question we need to look back, back to CGI’s beginnings. The investigation will primarily looking at the early 1970s to late 1990s. As initial research points to this the time period is worth focusing on. This investigation will also shed some light on the growing absence of traditional animation in modern film, so it will be it will be interesting for you to follow along and learn about the drama, compromise and change that took place during CGI’s introduction to film. 
Section 1 (-1980)
Traditional animation and its history
This section will start by exploring the origins of animation and its relationship with film, so to start with when we deconstruct the process of animation, what does it tell us? Well the Oxford dictionary defines animation as ‘The technique of photographing successive drawings or positions of puppets or models to create the illusion of movement when the film is shown in sequence.”(Oxford dictionary, 2017). Well we can see examples of this going back all the way to the third millennium B.C. An Iranian vase features several primitive pictures of a goat eating leaves. This same technique of viewing images in a sequence was used almost 5000 years later in the 19th century via Zoetrope. So as mentioned the concept of animation has existed separately to film essentially since its invention, but whilst traditional animation can be seen in film as early back as 1914 [image: E:\3. Dissertation\Images\600px-Animation_vase_2.jpg]with Gertie the dinosaur (McCay, 1914), is a great example of how animation was first introduced to early audiences. The film showed Gertie (a cartoon dinosaur) performing tricks while a live actor would play along, making Gertie the Dinosaur more of an act than an animated film. Stop motion had been introduced to film early on as well, The Lost World (Hoyt, 1925) and later King Kong (Cooper, 1933) both used stop motion animation to create its wonderful and fearsome beasts, proving its practicality as a special effect in cinema. Working on these films a young stop motion animator called Ray Harryhausen. Many were first introduced to Harryhausen’s work through The 7th Voyage of Sinbad (Juran, 1957). As this film used stop motion as a visual effect, a visual effect being an animated cell just overlaid on top of real live action plate. This could create the illusion of an actor fighting one of these stop motion creatures. Another early animation studio to work with film was Disney Studios, their determination and experimentation with animation led to their films and company becoming ever popular. Walt Disney was been described as restless to many, having to constantly experiment and tinker with animation techniques. In the 1930’s the company struggled financially, despite this they soldiered on and their picture Snow White (Hand, 1937), despite taking 4 years to produce, kept the studio afloat. With his small group of artists by his side they did quite well, his team of ‘9 old men’ founded the fundamentals of animation which laid the foundations for what animation should look like. And Disney journey didn’t stop there, they were just beginning their journey into their ‘Golden age’ of animation. In the Illusion of Life (Johnston, Thomas, 1981)  Ollie Johnston, one of Walt’s ‘nine old men’ had this to say about him “One of Walt’s greatest gifts was the ability to get you to come up with  you didn’t know where in you and that you’d sworn you couldn’t possibly do.” Clearly determination and patience was a clear factor in Disney’s success. Figure 1: Pottery vessel found in Shahr-i Sokhta National museum of Iran (2010)

[image: ]Early CGI in Film
So let us turn around and start to focus on early CGI (Computer generated imagery), before the early 1970’s CGI was very restricted and its appearance was very limited, now there are several reasons for the main being there was no technology to create it with. Stop motion had filled the gap for creating special and visual effects. So just as our modern audience is used to seeing CGI in film, audiences in the 1970’s were used to seeing stop motion and as there was no alternative. 1973 introduced Westworld (Crichton, 1973). The premise, a futuristic park designed to look like the Wild West, all is fine until a Gunslinger robot decides to go rouge. The Gunslinger had a sensory vision which used a mosaic distortion effect, which might seem primitive to modern audiences, but it was clearly an attempted to emulate the look of computer graphics. This effect furthered the audience’s knowledge about computer effects, whilst also introducing audiences to familiar computer graphics they might see in their own lives, but in an exciting non-work related context. This shot appears to be a digitally compressed image, which is why it looks how it does, the video was displayed at a resolution 0f 32 x 95 pixels, not an unfamiliar sight to many office workers, however in this context it was a glimpse into the future.Figure 2: The Gunslinger’s vision. Westworld (Crichton, 1973)

Introduction to Edwin Catmull
[image: Catmuls hand]Around the early 70’s we start to see a divide, a divide between traditional animation effects and experimental computer technology. With the development of 3D CGI. During Edwin Catmul’s senior year (1972) he created a one-minute film of a grey 3D animated hand. An Impressive feat considering it was made and displayed on early 70’s technology. Using Ed Catmul’s left hand he plotted 3D vertices individually into the primitive computer, having to take a double exposure was used to capture the full 3D models, as the computer could not display the full image. An impressive start for early 3D computer graphics, as well as showing determination and patience, it showed technical skill and great initiative. This development quickly became a landmark for digital technology. The animated short was even featured in Future world (1976), the sequel to Westworld (1973). In a way bringing Catmul’s advancement in CGI animation to audiences through film.Figure 3: The planning and execution of Catmull’s hand (1972)

Star Wars and ILM
[image: ]Towards the late 1980’s George Lucas envisioned building a world which would establish a native environment for films, games and novels of the sci-fi genre, just as fantasy games and films relied on dragons and knights, Lucas wanted a world of space ships and aliens. His solution was to make a film that would create this reference and open the world up to audiences. In many ways playing fantasy, he was also creating interesting and original cinema. During the film Lucus wanted a dog fight, inspired by war footage Lucus’s miniature and optical effects unit, developed a computer programmed moveable camera rig, VistaVision. This allowed complex camera movements which could be repeated with accuracy, making these sequences far easier to create. Mark Cotta Vaz (1996) quotes Lucas as saying ‘I’ve never been that interested in computers’, ‘I’m interested in making movies and creating images and in doing it in the easiest way possible. When you start making movies, you’re trying to get the largest vision with what amounts to a limited amount of resources.’, suggesting this computer camera rig was necessary for the film, Lucas had been pushed out of his comfort zone in order to get the shots he wanted. Each layer of the sequence could be animated individually a feat unachievable without Vistavision. It’s true that in Disney’s classic Bambi (Hand, 1942) the opening forest crawl was created by pulling a camera manually over 5 levels of horizontal placed cells, creating the illusion of depth, whilst also being hard work to create. Despite Star Wars being produced over 30 years after Bambi (Hand, 1942) camera control technology had changed very little. So the creation of Vistavision was certainly welcomed. After the success of Star Wars (Lucas, 1977) ‘a computer division was put together by Lucas, with the goal of tackling digital-image processing.’ Vaz (1996, pg.109) Editing film required a physical copy of the negative, when copied the transferred image would lose detail and sharpness. By using his computer division, Lucas set out to develop hardware to be able to tackle this issue, Lucas had hired several employees from research group from New York institute of technology. Which at the time was headed by Edwin Catmull. The computer graphics division had worked with an early version of Photoshop, an image manipulation software. This combined with their digital-image processing allowed them to digitally correct and manipulate frames in film, which would allow film makers to fix mistakes in their footage and avoid reshoots. The images on a technical level became computer generated, or at least computer manipulated, which proved to be beneficial for both traditional animation and live action filmmaking.Figure 4: The x-wing versus Tie-fighter dog fight in Starwars: A new hope (Lucas, 1978)

[image: ]Though It’s clear that between 1972 and 1980 there was small development in the world of CGI, traditional animation had been largely unaffected by the several computer related progressions. However that’s not to say that Vistavision, 3D modelling and Digital image processing weren’t important, these developments proved the versatilities of computer hardware and technology, whilst Vistavision showed potential benefits for stop motion animators like Ray Harryhausin. Digital image processing would prove a quintessential asset to Disney Studios as their cel and hand drawn animation entered the digital age. However as there was no demand for this technology, traditional techniques were preferred to those computer based. With 70’s computer technology being expensive, experimental and still very primitive it is no surprise these developments were dismissed. Though as the 1980’s came around, so did the demand for personal computers and the acceptance for digital technology, with the hope that some of these new developments would be adopted by the film industry. 
Section 2 (1980-1993) 
Star Wars and Phil Tippet
After a brief break, Lucas reformed his miniature and optical effects unit under the new name Industrial Light and Magic (ILM). With an expanded workforce and an increase in numbers work began on Star Wars: The Empire Strikes Back (Lucas, 1980). With a higher budget and pressure from the ever growing fan base, Lucas knew he pull out all the stops when it came to creating the creatures and vehicles. For this film. Phil Tippet was brought onto the team, Lucas’s computer division had created go-motion, ‘go-motion was essentially a technique for generating realistic motion blur ’Vaz (1996, pg.67), which was used to manipulate Tippet’s animation making it visually smother and more realistic. Having originally helped out with the first Star Wars film, and showing a keen interest in character animation, Tippet was the idea choice, having grown up inspired by Ray Harryhausen’s work. Tippet remembers trying to understand Harryhausen's work “there was not follow up and no media of knowing of what that was, it was a slow process finding out who ray was”, Tippet (2012, Nerdist). The relationship between ILM and Tippet was important, as ILM’s Go-motion was becoming a highly important aid for stopmotion animators. Which certainly helped create a more realistic image for the audience. Star Wars: The Empire Strikes Back (Lucas, 1980) may have introduced the many to the world of Phil tippet. Having working alongside Dennis Muren, the two animated the Tauntauns and the At-At walkers seen in the film. Although stop motion was not the only option at the time, as the other alternative was puppetry, Tippet’s work in tandem with Go-motion created some of the most iconic sequences in the sci-fi genre.Phil Tippet animating the At-at walkers in Star Wars: The Empire Strikes Back (Lucas, 1980)

Disney Strikes Back
Disney had been facing some issues internally during the early 80’s, with the studio having lost Walt Disney rumours immerged that Disney studios was becoming increasingly conservative and corporate, Which was perhaps the wrong time for John Lasseter an animator at Disney. To start showing an interest in computer generated animation. Due to Lasseter promoting CGI he was given the sack Karen Paik in her book To Infinity and Beyond (2006 pg.40) documents John Musker as saying “There was a political battle going on at the time between the management, John worked for bringing Disney into the modern era. But some of the old-school managers didn’t like their turf being invaded”. Lasseter had previously approached Lucasfilm for their help creating 3D backgrounds in an experimental short based on the children’s novel Where the Wild Things Are. He had told executives, 3D backdrops were far cheaper and quicker than drawing the frames by hand. Frank Thomas one of the 9 old men excited was excited about the concept, Once again In Karen Paik’s To Infinity and Beyond (2006, pg.39) she quotes him as saying “I’d say about 95 percent of the fellows at the studio were saying, ‘you’d never get me to do any computer animation”. From this we get a good impression of what Disney employees thought of computer generated imagery, which certainly points towards a prejudice against its use. And you can see why the Disney executives were narrow minded about computers, however both Frank Thomas and John Lasseter were excited, understandably as 3D opens up another dimension of creativity. John Lasseter dismissed from Disney was taken on by Ed Catmull at Lucas’s computer division, In 1984 Lucasfilms in collaboration with Lasseter released The Adventures of André and Wally B. The first 3D CGI animated short, ‘it was the first time John Lasseter worked on a 3D animated film. "André and Wally B." was very restrictive—only geometric shapes could be animated—but Lasseter pushed the envelope by asking the tech team for a teardrop shape that could be bent several ways, thus creating Wally B.’(2017, Pixar.com). Lasseter had used traditional techniques to animate the short, with the production of this short demonstrating the possibilities of 3D, but it’s not difficult to assume André and Wally B was Lasseter’s attempt show Disney up for their naivety towards 3D CGI.
[image: ]Lucas’s had also reached his goal, his computer division had created the hardware capable of digital-image processing the machine was called‘The Pixar Laser based scanner’Vaz (2006, pg.109). The scanner could digitally copy film or even animation cells. A good example of this technology being used is in a Young Sherlock Holmes (Spielberg, 1985). ILM had been tasked to create an animated stained glass knight, using the laser scanner real stained glass panels were scanned an used for the 3D model’s textures Lucas film’s website speaks highly of this feat “ILM pushed CG technology beyond anything anyone had attempted before: they put the first 3D character into a feature film – a knight that leapt out of a stained glass window and into the history books. To create the “Stained Glass Man,” the Computer Division at Lucasfilm used new motion blur technology and the first 32-bit RGBA paint system. The effect couldn’t have been created in any other way.” (Lucasfilm Ltd). The stain glass knight seen in this film still holds up to visual affects standards of today. And Catmull knew why, Mark Cotta Vaz quotes Catmull in his book Industrial Light and Magic: Into the Digital Realm (1996 pg.109) as saying “We knew that in order for computer animation to be successful in feature films, some fundamental things needed to be solved”. The illusion of disbelief was what ILM were failing to create, CGI didn’t look real and it was clear that more work needed to be done in order to achieve this.The ‘Stained glass knight’ digital layer, seen in Young Sherlock Holmes (Speilberg, 1985)

In 1986 because of complications in George Lucas’s divorce the computer division was split, with Steve Jobs (Apple) purchasing the newly founded division. This new company would begin work under the title Pixar. Though Disney had shown little interest in purchasing Pixar at the time, the ‘$10 million’ (alvayray.com) Steve Jobs invested was a small price to pay for a remarkable investment. Pixar goals had changed since leaving Lucasfilm, with their new focus shifted towards creating animated shorts, this unfortunately made André and Wally B. was the first and last animated short from Lucas film.
Traditional Animation and its Future
[image: ]Phil Tippet had started running into budgeting issues working on Robocop (Verhoeven, 1987). Director Paul Verhoeven and Tippet had to think wisely about how they would create the animation for the ED 109 (robot sentinel), which had to be shot specifically to save costs as did not have the budget for long stop motion sequences. This certainly sugges there was just not the money for large scale stop motion animation during this time, effects wise stop motion animation was starting to be phased out by more practical animatronics and puppets, as can be seen in James Cameron’s decision to use Stan Winston Puppets over stop motion in Terminator (Cameron 1984) years previously. Around this time Luxo Jr. (1986) was released by Pixar, A homage to early stop motion photographs from Eadward Muybridge in 1889, and Pixar’s first animated short since the separation from Lucasfilm. “Lasseter had been experimenting with the basic mechanical simplicity of lamp, and using the principles of animation he created ‘the illusion of life’ bringing character and emotion to an inanimate object. Luxo Jr. Proved that the medium of computer animation had advanced to the point where it could not unobtrusively support a story but enhance it.” Karen Paik (2007 pg.60)Eadward Muybridge’s stop motion photography (1889)

[image: ]Disney unfazed by recent departure of Lasseter and the CGI developments, had been dealing with their own issues, untrained and lost the company was experiencing their ‘Bronze age’ of animation. Cutting costs and recycling animation, Disney’s quality was on the decline. And although Pixar was ever expanding they were starting to cost more and more to maintain. Steve Jobs is known to have self-financed Pixar just to have kept them afloat.  In Karen Paik’s Pixar history book she quotes Pixar co-founder Alvy Ray Smith as saying “If we had been a real company, we would have died 9 times over, but he always stepped forward to write us a check”. Paik (2006, pg. 62). Which really shows us the cost of innovation, CGI at during this period. It was hardly sustainable, Even George Lucas had funded the majority of ILM’s early development solely due to the success of the Star Wars franchise.
ILM had however been building ‘important’ contacts for quite some time, and the company had earnt a reputation from themselves creating effects for various films. Because of this when James Cameron was generating ideas for his latest film The Abyss (Speilberg,1989) he had initially considered stop motion animation as a way of creating this water shapeshifting creature for the picture, however after coming to Dennis Muren (ILM vfx supervisor). ‘With the vision. Cameron was surprised when upon meeting a visit to ILM studios that Dennies Muren and animator Jay Riddle had produced a CGI prototype animation of the creature. The prototype helped rest Camron’s concerns that using CGI would be to slow or not match his vision’Vaz (1996 pg.196). ”Doing the shot digitally was still a leap into the unknown, but Cameron liked the chances and awarded ILM the job.” Vaz (1996 pg.194)The water creature created by ILM for The Abyss (Spielberg, 1989)

This initial trail helped ILM experiment with shaders, helping them effectively create a persuading reflective water shader. Having achieved this for Cameron, ILM were once again hired to create the ‘new terminator’ the ‘t-1000) in Cameron’s terminator sequel. This terminator unlike in the original Terminator (Cameron, 1984) the antagonist would no longer be a Stan Winston puppet, but in fact shapeshifting metallic terminator. Using their experiences and ability to create realistic reflective shaders, ILM had replaced animatronics and puppets, just as they had replaced stop motion before them. Whilst Pixar was showing the independent potential of CGI, ILM was showing its potential as for enhancing cinema. It’s clear that CGI was not overthrowing the traditional animation just yet, Mark Cotta Vas describes CGI’s state "3D computer graphics was still in its infancy, too slow and expensive a process to be dependable for feature-film work.” – Vas (1996 pg.109).
Section 3 (1993-2001) 
ILM and PIXAR
ILM were working hard to bring CGI to cinema, having worked with directors Steven Spielberg, James Cameron and of course George Lucas. They had been networking and making a name for themselves throughout. With their catalogue of movie effects were increasing every year. Young Sherlock Holmes (Spielberg, 1985), Star Trek II: The Wrath of Khan (Meyer, 1982) and the Abyss (Spielberg, 1989) all having been films ILM left an impression on. And so by the early 1990s audiences had become aware of the uses of CGI and were starting to expect it. Marketing had become stronger bringing more people to the cinemas than ever before to watch these effects on the big screen. This was not a luxury Ray Harryhausin had in his days, which really gave CGI an advantage over stop-motion animation. The beginning of 90’s dawns a new age of production for Pixar as they begin to release animated shorts on a yearly basis. Though Disney appeared to be under hard times, Karen Paik in her book ‘To Infinity and beyond’ (2007, pg 69) mentions Disney had asked Lasseter multiple times to return and take over as animation director. She also quotes Ed Catmull as saying “John had the choice of returning to Disney as a director or staying with this little northern California Company that was losing money and bordering collapse. But John kept saying if they (Disney) wanted to do something with him, they should do it with Pixar.” In July of 1991 they accepted and Pixar signed a contract with Disney to make an animated feature, now that they had the financial support and the distribution covered to create a feature length film, production on ‘Toy Story’ began.
Jurassic Park
Around the early 1990s time director by Steven Spielberg, was preparing for his latest film, it would be written by Michael Crichton (Westworld, 1973), and called ‘Jurassic Park’. ‘Spielberg’s ultimate goal was to create realistic creatures, not cliché movie monsters’ Vaz (1996, pg.215) and had originally sought the help of Stan Winston and ILM’s colleague Phil Tippet to help bring the sought after creatures to life. ILM were also brought in to help, their job was to add digital motion blur to the stop motion animation, a technique previously used in both Starwars: The Empire strikes back/Return of the Jedi.  As well as having the opportunity to work on some long distant shots of a gallimimus herd, Mark Cotta Vaz in his book quotes Dennis Muren as saying “We’d done a water creature and a chrome man, but a living breathing animal was another level of complexity all together” Vaz (1996 pg.215) Internally several ILM employees felt they could do much more. With several ILM employees creating experimental animations of photorealistic dinosaurs. With these test renders circulating it was not long before Spielberg noticed and gave ILM to move forward with production of several more CGI shots. ILM were eventually given permission to take over effects of ‘over 50 scenes’ Tippet (2012, Nerdist), leading to huge shift in responsibility for the team. As for the stop motion animation, Tippet was not removed from production but in fact decided to stay have his studio work alongside ILM. ‘Using a DID (Direct input device) Tippet and his team were able to animate a physical rig which would directly transpose the co-ordinates of rig to the CG model inside the computer’ Vaz (1996, pg. 218), It was important that Tippet and his team stayed and evolved with development of CG, as ILM were not animators, Tippet’s years of experience were essential in bringing these animals to life. Unlike stop motion ILM could work under the skin and they developed skeletal and muscle structures for their rigs, which for Tippet must have been freeing and exciting. This experience initially frightened Tippet, in The Making of ‘Jurassic Park’ (John Schultz, 1995) documentary, he is quoted as saying “we’re extinct” as if to say stop motion was on its way out. However as I mentioned the skills and [image: ]experience this industry involved only helped benefit the development of CGI, so instead of looking at this development as an extinction for a traditional form of animation, we need to view it as stop motion evolving and becoming one with CG. The experience of overseeing the animation of the CG dinosaurs on Jurassic park (Spielberg, 1993) led in turn to Tippet switching mediums and experiment with CG himself. CGI obviously inspiring and possibly scaring him, Phil Tippet had to rethink the medium he worked in, which shows a great deal of respect towards the CGI. ILM however still had to tackle a number of hurdles whilst working on Jurassic park (Spielberg, 1993), as Spielberg wanted photorealistic dinosaurs ILM had to develop an efficient way to creature High detailed textures for their dinosaurs. T-rex CGI demo created by the ILM team to impress Steven Spielberg

Previously ILM had managed to avoid this problem in The Terminator 2 (Cameron, 1991) and The Abyss (1989) by creating creatures which had basic reflective surfaces, this resulted in View painting, Similar to the way modern 3D painting programs operate (Zbrush, Mari, Substance painter), View painting allowed artists to paint directly onto the model, Alex Seiden is quoted in Mark Cotta Vas’s ILM book as saying ‘View painting was a critical technique for us, We couldn’t have gotten the look and the detail on the dinosaurs without it’ Vas (1996 Pg.220). The process of 3D texturing became a position perhaps traditional artist would be able to take without much of a struggle, which certainly happened a huge amount during the production of this film. Dennis Muren is also quoted as saying “It’s clear that computers have initiated a revolution as dramatic as the industrial revolution”, Vaz (1996 pg.232) And it’s clear in 1993 that CGI is really starting to take over roles that would have previously only been achievable using stop motion or with puppetry. In a way Spielberg must have known if they were going to create ‘the film’ that showcased CGI possibilities, they needed to do it properly. By allowing themselves to work with the traditional animators, these traditional skills could be passed onto this new medium. Muren lists the milestones they completed whilst working on Jurassic Park ‘Lighting, Performance, creature, skin, motion.’(Vas (1996 pg.232) Looking behind the scenes it very easy to see that so much hard work, dedication and years of experience from multiple industries came together to create. A film which will never be replicated on the same level
Where are they now?
CGI became the new trend, stop motion animators such as Phil Tippet and Harryhausen were limited by what they could create with their hands, however ILM were not. And this meant the audience could come to expect anything from CGI. Pixar their finishes their collaboration with Disney, Toy Story (Lasseter, 1995). With the film being a resounding success, the computer graphics were largely ignored by the press. Karen Paik’s ‘To Infinity and Beyond’ quotes Jon Lasseter as saying “In most reviews, the fact the Toy Story was a computer graphics film was only mentioned once” Paik (2007, pg. 105) this meant only one thing, CGI had made it as an independent story telling medium.  Stop motion had certainly been replaced as a visual effect in film, however just like CGI, Stop motion exists independently. Tim Burton’s The Nightmare before Christmas (Burton, 1993) releases the same year as Jurassic park (Spielberg, 1993) and quickly becomes a one of the most impressive stop motion animated films of all time. With a second Henry Sellick masterpiece James and the giant peach (Sellick, 1996) being released three years later is completed. Which is a film Pixar tried to secure the licence for.
CGI since its invention has been a threat to traditional arts, View painting revolutionised texturing for 3D models and photorealism was born, bump mattes, high resolution texturing and 3D scanning. Allowed CGI to create more realistic models than was ever possible in stop motion, as well as this CGI is a medium that allows you to revisit its animation. Despite ILM’s development initially being impressive, this introduced an industry of effects artists to the world of CGI. With a majority of CGI visual effects being created quickly and on the cheap. Phil Tippet explains his experience with CGI over the years. “I have a huge problem with it, and you know to me a lot of the stuff that it done today is like drinking from the fire hose. Turn it off, I don’t want any more I just want to go home”. “Jurassic park had like 55 CG dinosaur shots… everything was honed to the beat and all it needed to be there, not like the kitchen sink, which is what you want as an audience member, to be hungry for more.” Tippet (2012, Nerdist) Pixar certainly influenced Disney’s decision to move their direction towards CGI based films, of which they had success with, But the development of CGI came during some Disney’s darker years, the studio had lost its love for animation and cared more about cutting costs. A shame, as hand drawn animation is still at large, ‘Don Bluth and Gary Goldmen (ex-Disney employees) left Disney to create a studio and re-implement the passion and drive Walt had originally given his animation in the early years. Having moved a team of animators to Ireland to start the studio. Don Bluth brought an industry with him, noticing there was pool of creative talent in Dublin Bluth used this talent to bring back some meaningful animation. Sullivan Bluth studios created such pictures as The Secret of NIMH (Bluth, 1982), The Land before Time (Bluth, 1988) and All Dogs Go to Heaven (Bluth, 1989). All films that are considered cult classics in the animation community, and films that were created independently from Disney studios’ Henderson (2013). Which proves the industry was far from dead, a loss of passion and classic techniques had led to the medium becoming more expensive, and it was a coincidence that Disney had lost their way just as CGI was finding its way into film. 
Aardman a British animation studio still creates stop motion animation, with their characters ‘Wallace and Gromit’ known and enjoyed throughout the UK, just as American audiences enjoy the works of Harry Sellick and Tim Burton. Tim Burton is quoted in the Stop Motion Animation: frame by frame film-making with puppets and models. “There’s just something visceral about moving a puppet frame by frame… there’s a magical quality about it. Maybe you can get smoother animation with computers, but there’s a dimension and emotional quality to this kind of animation that fits these characters and these stories” Purves (2014, pg.256) It is possible that many potential animators will favour digital arts over traditional because of their convenience in a digital world. And there are no longer the restrictions computers had a decade ago, but these traditional industries despite being dated are taking advantage of new cameras and computers to help, with most stop motion studios using a hybrid blend of CGI and stop motion in their films. These industries are heavily intertwined and that’s fantastic to see such synergy in an industry that appears competitive, but the truth is CGI helped bring animation into the modern era, with the mediums evolving and adapting with each other for the future of animation.
Abbreviations 
CGI – Computer Generated Images/Imagery
ILM – Industrial Light and Magic
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