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Abstract:  This thorough study examines the development of visual effects (VFX) in movies from their beginning to the present, 

delving into the shift from practical effects to the CGI revolution and beyond. Visual effects—which include physical effects, 

computer-generated imagery, and optical illusions—are essential to storytelling because they allow audiences to escape reality 

and enter fantastical realms. Filmmakers such as Georges Méliès, who pioneered practical effects in the late 19th and early 20th 

centuries, set the historical trip in motion with their early experiments. The CGI period of the 1990s was made possible by the 

subsequent rise of special effects in the 1970s and 1980s, which was characterized by optical printers and blue/green screen 

technology. With films like "Jurassic Park," which epitomized the CGI revolution, visual storytelling entered a new era and 

demonstrated the power of computer-generated images. The essay also explores how the future of visual effects may be impacted 

by technology developments like as motion capture, virtual reality, augmented reality, and artificial intelligence. Examining 

classic films like as Méliès' "A Trip to the Moon" and James Cameron's "Avatar," case studies demonstrate how important special 

effects are to a successful picture. The final section examines how technology continues to impact visual effects while speculating 

on potential future developments that could completely alter the artistic terrain of filmmaking. 
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Introduction 

Visual effects (VFX) comprise an extensive assortment of methods and technologies used to produce imagery that exceeds the 

limits of traditional filmmaking. These effects encompass different elements, like computer-generated imagery (CGI), practical 

effects, miniatures, matte paintings, and optical illusions. Inherently, any manipulation of the visual components in a film that is 

added during post-production falls within the purview of visual effects. This all-encompassing definition highlights the 

adaptability of visual effects in shaping the cinematic encounter. Visual effects serve as a potent tool for storytelling, granting 

filmmakers the ability to transcend the limitations of reality and engross audiences in realms that exist solely in the realm of 

imagination. From the earliest utilization of practical effects to the sophisticated CGI of today, visual effects have played a pivotal 

role in giving life to narratives. Whether it involves the creation of otherworldly landscapes, the depiction of larger-than-life 

creatures, or the simulation of impossible occurrences, visual effects empower filmmakers to actualize their creative vision and 

transport viewers to novel and captivating worlds. They contribute to the emotional impact of a film, intensifying suspense, 

wonder, and astonishment. 

The origination of visual effects in the realm of cinema can be traced back to the early days of moviemaking when pioneers like 

Georges Méliès conducted experiments with practical effects, employing techniques such as stop-motion animation and double 

exposure. In the subsequent epochs, the advent of special effects marked a momentous transition, as filmmakers integrated 

techniques like matte paintings and miniatures to broaden the scope of visual storytelling. The 1970s and 1980s bore witness to 

the ascendance of optical printers and blue/green screen technology, paving the way for a more seamless amalgamat ion of live-

action footage with visual effects components. This era witnessed the creation of seminal films such as "Star Wars" and "Blade 

Runner," wherein directors George Lucas and Ridley Scott pushed the boundaries of visual effects. The 1990s denoted the 

inauguration of a new era through the extensive use of computer-generated imagery (CGI). Films like "Jurassic Park" served as a 

testament to the potential of this technology in crafting realistic and dynamic visual effects. The 21st century has witnessed a 

veritable CGI revolution, with technological advancements enabling filmmakers to engender awe-inspiring visuals that were once 

deemed implausible. 
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Early Days: Practical Effects (1895-1970): 

The history of visual effects dates to the early days of film. Filmmakers started experimenting with special effects and illusion 

creation techniques in the late 19th and early 20th centuries. One of the first people to use visual effects in movies is frequently 

the French director Georges Méliès. The groundwork for the art of visual storytelling beyond the bounds of reality was laid by his 

famous film "A Trip to the Moon" (1902), which included ground-breaking effects produced via inventive application of practical 

techniques.  

 

Figure 1: A Trip to Moon (1902) - First Effects in Film 

Cinematographers of this era mostly used practical effects, which required arranging physical components to produce desired 

visual effects. One such method was the use of matte paintings, which mixed live-action videos with intricate artwork on canvas 

or glass to create vast, fantasy landscapes. Filmmakers were able to capture precise details in large-scale situations by using 

miniatures, which are scaled-down representations of objects or entire sets. Another popular method was stop-motion animation, 

which required taking frame-by-frame pictures of objects to give the impression of movement. Despite taking a lot of effort, these 

methods created the foundation for the visual effects sector. 

Willis O'Brien demonstrated how stop-motion animation could be used to create lifelike animals with his work on "King Kong" 

(1933).  

 

Figure 2: King Kong (1933) - First Film with Stop Motion Animation 

Drawing inspiration from O'Brien, Ray Harryhausen carried on the tradition by employing stop-motion to bring mythological 

animals to life in films such as "Jason and the Argonauts" (1963). These early visionaries showed how powerful visual effects can 

be when used in narrative. Although practical effects created new avenues for creativity, they also brought with them a few 

restrictions and difficulties. Production timeframes were long because techniques like stop-motion animation required a lot of 

time and expertise. There were occasionally noticeable seams and discrepancies when live-action material was mixed with matte 

paintings and miniatures. It was also difficult to get genuine movement and interplay between real actors and practical effects. To 

get over the limitations of primitive tools and materials, this era required a great degree of artistry and innovation. 

Notwithstanding these difficulties, the early days of practical effects prepared the way for the ongoing development of visual 

effects in movies. 

 
The Rise of Special Effects (1970-1990): 
The 1970s were a turning point in the development of visual effects because of the way that new technologies and creative 

filmmaking approaches started to change the film industry. The advent of special effects was made possible by the transition from 

practical effects to more advanced techniques. During this time, the widespread use of blue/green screen technology and optical 

printers was one of the major technological advances. Filmmakers were able to flawlessly merge several views and layers of 

material thanks to the abilities of optical printers, which made image duplication and modification possible. This method made it 

possible to combine disparate video segments into a unified whole, opening new creative possibilities. Chroma keying, often 
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known as blue and green screen technology, completely changed the way that filmmakers combined pictures. Filmmakers could 

put characters into almost any location by shooting them against a uniformly colored backdrop (usually blue or green) and then 

changing that color with a different backdrop during post-production. The ability to create situations that were financially 

unfeasible or impractical to film on location made this method a mainstay in the toolkit of visual effects artists. 

The galaxy far, far away was brought to life in "Star Wars" with the use of innovative optical effects, miniatures, and practical 

effects. The popularity of the movie not only proved that visually spectacular effects could be made into a profitable product, but 

it also encouraged a new wave of filmmakers to investigate the possibilities of visual narrative. The bleak future of "Blade 

Runner," on the other hand, was embraced with elaborate matte paintings and ground-breaking optical effects. The film's grungy, 

atmospheric images demonstrated how special effects can tell a story and create compelling cinematic environments. Filmmakers 

started fusing practical and optical effects together for greater realism even as optical effects became more popular in the 1970s 

and 1980s, rendering practical effects outdated. A seamless and engrossing cinematic experience was created by the combination 

of puppetry, animatronics, and practical effects with optical effects in "The Empire Strikes Back" (1980), the second film in the 

Star Wars franchise.  

 

Figure 3: The Empire Strikes Back (1980) – Stop Motion Animation 

Working together, practical, and optical effects solved some of each technique's shortcomings while also opening new creative 

possibilities. Filmmakers successfully integrated a variety of visual components by striking a precise balance between the real and 

the digital. 

 

Computer-Aided Visual Effects (1990-2000): 

With the widespread introduction of Computer-Generated Imagery (CGI) in the 1990s, the history of visual effects underwent a 

revolutionary change. Filmmakers were able to use digital software and hardware to produce realistic and dynamic graphics 

thanks to this revolutionary technology. During this time, digital compositing emerged as a key component of CGI. Filmmakers 

might create previously unheard-of degrees of visual storytelling by fusing computer-generated elements with live-action films 

with ease. Many people credit James Cameron's "Terminator 2: Judgement Day" (1991) as a ground-breaking movie that 

demonstrated how computer-generated imagery (CGI) might be used to create lifelike, shape-shifting figures like the liquid-metal 

T-1000. The use of computer-generated characters signalled a dramatic shift away from animatronics and physical effects. 

Characters brought to life by Industrial Light & Magic (ILM), such as the dinosaurs in "Jurassic Park" (1993), showed off CGI's 

capacity to produce lifelike creatures that interacted naturally with human performers. This signalled a break from the constraints 

of real models and animatronics and made storytelling more fluid and dynamic. 

Both software and hardware underwent concurrent development as computer graphics (CGI) became popular. Realistic and 

complex images became possible with the development of computer power and graphics capabilities. CGI programs, such 

as Autodesk Maya and Pixar's RenderMan, have become indispensable resources for visual effects artists, allowing them to 

produce complex and realistic digital landscapes. Filmmakers with different degrees of technical expertise can now integrate CGI 

effects into their productions thanks to the development of more user-friendly interfaces and intuitive tools. As filmmakers 

experimented with the possibilities of computer-generated imagery in indie and blockbuster films, this democratization led to 

diversifying visual styles and genres. 

CGI had a significant impact on storytelling in the 1990s. Filmmakers could now create and bring to life fantastical worlds and 

stories that were previously thought to be impossible since they were not constrained by the confines of physical reality. In 

addition to augmenting the visual spectacle of movies, computer-generated imagery (CGI) opened up new narrative avenues, 

resulting in the creation of vast fantasy worlds, science fiction landscapes, and larger-than-life characters. The Wachowski 

brothers' 1999 film "The Matrix" is a prime example of how computer-generated imagery (CGI) was used to improve the visual 

spectacle and narrative. Action movie visual language was reinvented by the classic "bullet time" sequences, which were made 

possible by a combination of practical effects and computer-generated imagery. The film's signature of fusing real and digital 

components had a lasting impact on later generations of filmmakers. 

 

http://www.jetir.org/


© 2023 JETIR November 2023, Volume 10, Issue 11                                                                      www.jetir.org (ISSN-2349-5162) 

JETIR2311442 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e306 
 

 

Figure 4: The Matrix (1999) – Bullet Time Scene 

 
The CGI Revolution (2000-present):  

A revolution in computer-generated imagery (CGI) at the beginning of the twenty-first century changed the field of visual effects 

in film. During this time, breakthrough films demonstrated the enormous potential of computer-generated imagery (CGI) to 

produce immersive and visually spectacular experiences. The 2001 Peter Jackson film "The Lord of the Rings: The Fellowship of 

the Ring" is remembered as a seminal work that showcased the power of computer-generated imagery to create magnificent 

fantasy realms. The film received critical praise and established a new benchmark for the industry because to its innovative use of 

computer effects to create vast vistas and imaginative animals. James Cameron's "Avatar" (2009), a movie that pushed the limits 

of computer-generated imagery (CGI) in terms of both technology and storytelling, was another significant turning point. 

"Avatar" became the highest-grossing movie of all time by showcasing the use of 3D and computer-generated imagery to create 

an immersive world on an unprecedented scale. A new age where CGI was more than simply a technology and became an 

essential component of the cinematic experience was ushered in by these and other films. 

Over the past 20 years, CGI technology has made astounding advancements. Once unthinkable degrees of realism and complexity 

have been reached via the use of computer graphics. Films like Jon Favreau's "The Jungle Book" (2016) are prime examples of 

how the use of CGI can produce lifelike characters who blend in perfectly with live-action settings. The CGI animals' fur, facial 

expressions, and motions in the movie were so lifelike that it was difficult to tell which parts were computerized and which were 

real.  

 

Figure 5: The Jungle Book (2016) – CGI Integration 

The development of CGI skills has also been greatly aided by the Marvel Cinematic Universe (MCU). beings like the Hulk, 

Thanos, and Groot required a great deal of CGI work to portray, demonstrating the technology's capacity to give digital beings 

nuance and emotion. In addition to helping individual movies succeed, the MCU's development of computer graphics 

revolutionized what audiences expected from visual effects in blockbuster movies. 

The CGI revolution's incorporation across several cinema genres is one of its distinguishing features. Though CGI became widely 

used in science fiction and fantasy films at first, it is now used in almost every genre. Early examples of computer-generated 

imagery (CGI) in animation were "Toy Story" (1995). In the years that followed, CGI became more popular in comedies, dramas, 

and even historical epics. Cinematic productions such as Christopher Nolan's "Inception" (2010) showcased the adaptability of 

computer-generated imagery in manipulating reality while telling a surreal story. CGI was used in historical epics such as 

"Gladiator" (2000) to recreate ancient Rome on a never-before-seen size and level of detail. The impact of computer-generated 
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imagery (CGI) on storytelling has expanded due to its incorporation into a variety of genres, enabling filmmakers to improve both 

visual components and narrative dynamics in a broad range of films. 

Although CGI has unquestionably revolutionized the film industry, there have also been drawbacks and complaints. One 

significant criticism is that overuse of CGI may take away from the narrative experience. Some contend that an excessive 

dependence on digital effects may cause viewers to lose emotional investment and become more preoccupied with the spectacle 

than the story. In addition, viewers may feel uneasy due to the "uncanny valley" effect, in which computerized characters appear 

nearly but not quite lifelike. It's still difficult to create genuinely convincing human characters in computer graphics, and mistakes 

in this regard can undermine a movie's overall believable quality. 

 
Technological Advancements and Beyond: 

The constant progress in technology has been the driving force behind the evolution of visual effects in movies. The development 

of motion capture technology was one of these turning points. This invention entails capturing the motions of actual performers 

and converting them into virtual characters or animals. Character animation and visual effects realism were revolutionized by the 

ability to record nuanced performances and transfer them to digital entities. Motion capture was used in well-known films like 

"Avatar" (2009) and "The Lord of the Rings" trilogy (2001–2003) to create computer figures who were remarkably authentic.  

 

 

Figure 6: Avatar (2009) – Motion Capture 

Since then, the technology has been used extensively in movies, allowing for the development of computer-generated imagery 

(CGI) characters that mimic the gestures, facial expressions, and emotions of real people. 

Virtual reality (VR) and augmented reality (AR) are starting to have a big impact on how visual effects are created in the future as 

technology develops. By using virtual reality, filmmakers may build immersive environments that viewers can explore, 

obfuscating the distinction between interactive and traditional movie. To provide audiences with a more customized and engaging 

experience, filmmakers are experimenting with virtual reality. Conversely, augmented reality superimposes digital components on 

the physical world. This affects the process of making films as well as the experience of watching them. Using AR on site can 

help directors and cinematographers visualize situations, plan shots, and seamlessly integrate computer-generated imagery. 

Beyond the conventional boundaries of a movie screen, AR and VR have the ability to create visual effects that open new 

possibilities for audience participation and storytelling. 

The integration of artificial intelligence (AI) and deep learning has bestowed upon visual effects a novel aspect. Large volumes of 

data can now be analyzed by AI algorithms to produce intricate and realistic visual elements. Thanks to the application of deep 

learning techniques to facial recognition, CGI figures can now communicate emotions with previously unheard-of accuracy. This 

technology could improve the visual effects pipeline's efficiency and lessen the amount of manual effort required to create 

intricate animations. Character animation is just one use of AI innovation. AI-driven algorithms are being utilized more and more 

for activities like color grading, image upscaling, and even creating completely original visual material. This improves the overall 

quality of visual effects while also speeding up the manufacturing process. 

The use of visual effects in films looks to have a bright and revolutionary future. Redefining the limits of what is possible is 

promised by the ongoing integration of state-of-the-art technologies. Filmmakers are finding that using virtual production 

techniques—which blend real-time computer-generated imagery with physical sets—enables them to produce immersive worlds 

more quickly and cheaply. The development of artificial intelligence is probably going to be crucial to the future of visual effects. 

The development process might be streamlined by AI algorithms that can learn and adjust to different visual styles, giving 

directors more time to experiment with cutting-edge narrative strategies. Filmmakers will have unprecedented creative flexibility 

because of the predicted increased blurring of the lines between practical effects, computer-generated imagery, and cutting-edge 

technologies like virtual reality and augmented reality. 

 

 

 

 

http://www.jetir.org/


© 2023 JETIR November 2023, Volume 10, Issue 11                                                                      www.jetir.org (ISSN-2349-5162) 

JETIR2311442 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e308 
 

Case Studies: 

 

1. "A Trip to the Moon" (1902) - Georges Méliès (Early Practical Effects): 

"A Trip to the Moon" by Georges Méliès is a foundational piece of early cinematic history and a study in visual effects. The 

movie made use of practical effects, such as inventive set designs, stop-motion animation, and hand-painted backgrounds. 

Impact: "A Trip to the Moon”'s visual effects were a major factor in the film's popularity since they captured the audience's 

interest and established a benchmark for narrative cinematography. In addition to influencing the movie's popularity, Méliès' 

innovative methods established the groundwork for visual effects in the future. 

Innovations: Méliès's directing illustrated the creative possibilities of film by showcasing inventive storytelling with real-world 

effects. His use of in-camera effects and stop-motion animation paved the way for other filmmakers to push the limits of realism. 

 

2. "Star Wars" (1977) - George Lucas (Optical Effects): 

"Star Wars" by George Lucas is a seminal work in the shift from practical to optical effects. Innovative optical printing processes, 

matte paintings, and miniatures were among the ground-breaking optical effects used in the movie. 

Impact: The triumph of "Star Wars" demonstrated the influence of visual effects on narrative in addition to becoming a cultural 

phenomenon. The film's space opera story was boosted by the expert blending of optical and practical effects, producing a 

visually stunning experience that enthralled viewers all around the world. 

Innovations: Lucas' creative direction ushered in a new era of optical effects, demonstrating the possibility of fusing different 

approaches to produce a seamless and strikingly beautiful story. The popularity of the movie changed the science fiction genre's 

usage of visual effects and opened the door for more developments. 

 

3. "Jurassic Park" (1993) - Steven Spielberg (CGI Breakthrough): 

With the widespread use of computer-generated imagery (CGI), Steven Spielberg's "Jurassic Park" signalled a paradigm shift. 

Realistic computer-generated imagery (CGI) dinosaurs were a ground-breaking innovation in the film that revolutionized the 

visual effects industry. 

Impact: "Jurassic Park" became a cultural phenomenon after being an enormous hit. In addition to astounding spectators, the 

lifelike computer-generated imagery of dinosaurs showcased CGI's ability to produce believable and captivating animals. Due to 

its box office success, the movie raised the bar for visual effects in the business. 

Innovations: Spielberg's inventive use of computer-generated imagery (CGI) demonstrated the technology's capacity to produce 

dynamic, lifelike characters. Future directors may find inspiration in the film's seamless blending of diverse approaches, as the 

film's use of animatronics and computer-generated imagery demonstrated. 

 

4. "The Matrix" (1999) - The Wachowskis (Bullet Time and Visual Style): 

The Wachowski brothers are renowned for their innovative use of visual effects in "The Matrix," especially with the advent of 

"bullet time." Using a unique blend of wire work, computer-generated imagery, and real effects, this creative method produced 

aesthetically captivating and captivating action scenes. 

Impact: The unique visual aesthetic of "The Matrix" played a significant role in the film's success. The action genre was 

redefined by the film's renowned use of visual effects, particularly the bullet time sequences, which greatly aided in both critical 

and economic success. 

Innovations: The Wachowskis' avant-garde direction elevated a novel and lively visual aesthetic to the fore. A new degree of 

inventiveness in visual storytelling was demonstrated by the bullet time sequences' integration of CGI, wire work, and real 

effects. "The Matrix" established a standard for avant-garde action cinematography and had an impact on other films. 

 

5. "Avatar" (2009) - James Cameron (Advanced CGI and 3D Technology): 

When it comes to the use of cutting-edge CGI and 3D technology, James Cameron's "Avatar" is a filmmaking classic. With the 

use of stereoscopic 3D and state-of-the-art computer graphics, the movie produced an immersive visual environment that took 

viewers to the extraterrestrial planet Pandora. 

Impact: "Avatar" went on to become the highest-grossing movie of all time, and its remarkable visual effects were a major factor 

in its achievement. The movie's avant-garde use of CGI and 3D technology created an unmatched cinematic experience and raised 

the bar for visual spectacle. 

Innovations: Cameron's directing style stretched the limits of 3D and computer-generated imagery. The film demonstrated how 

these technologies may be used to produce visually attractive and emotionally impactful stories with its realistic computer-

generated imagery and lush locations. The movie "Avatar" cleared the path for more 3D filming. 

These case studies demonstrate how visual enhancements have a revolutionary effect on the box office performance of films in 

various historical periods. Every film marks a critical turning point in the development of visual storytelling, from the first 

practical effects to the CGI revolution and beyond. Not only have these case studies' technological advancements and imaginative 

direction informed the success of films, but they have also shaped the overall trajectory of the visual effects business.  
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Conclusion 

From the creative practical effects of early filmmakers like Georges Méliès, through optical effects and the CGI revolution, to the 

integration of cutting-edge technologies like motion capture and artificial intelligence, the historical evolution of visual effects in 

film has been a dynamic journey. Visual effects are still being significantly shaped by technology, which gives filmmakers 

additional resources to realize their imaginative projects. The increasing popularity of virtual and augmented reality, the smooth 

merging of practical and digital effects, and the integration of artificial intelligence into the visual effects pipeline are all 

examples of how technology is still having an impact. The field of visual effects has a lot of intriguing things in store for the 

future. Storytelling is projected to be redefined by virtual production processes, artificial intelligence (AI) enhancing realism, and 

the investigation of immersive technologies like virtual reality (VR) and augmented reality. Visual effects will push the creative 

limits of filmmaking as technology develops and continue to improve the cinematic experience while also creating new 

opportunities for creative storytelling. 
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