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INTRODUCTION


“Study the science of art. Study the art of science. Develop your senses—especially learn how to see. Realize that everything connects to everything else.”


—Leonardo Da Vinci: An Exhibition of His Scientific Achievements (1951)


Streaming Wars


We live in a Golden Age of television. It’s not just down to the tech. Sure, it’s true that there’s been a revolution in media distribution technology. It’s also true that there’s been a revolution in digital TV tech, including TV streaming, HDTV, online video platforms, video on demand, and web TV. As a result, there’s been a huge increase in the number of hours of available television. (During my childhood in 1960s Britain, we had but three channels. Television started at 5:15 pm, and the three stations would shut down before midnight!) More importantly, the current revolutions in tech have inspired a third revolution in content creation: Stranger Things. Breaking Bad. Game of Thrones. Black Mirror. Sherlock. Watchmen. The Handmaid’s Tale. Homeland. Westworld. The Queen’s Gambit. And many, many more.


The budgets of many of these television productions dwarf even the budgets of blockbuster movies. This trend met a peak in late 2022 when Amazon Prime announced that, having bought the television rights to The Lord of the Rings for $250 million in November 2017, Amazon was now committing to a five-season production worth at least $1 billion, making it the most expensive television series ever made.




This television revolution inspired Disney+ to enter the fray. Joining the likes of Amazon, Apple TV+, and Netflix, Disney+ attracted ten million user subscriptions by the end of its first day of operation. Disney had already acquired LucasFilm on October 30, 2012, for $4.5 billion. Star Wars, of course, was already a worldwide pop-culture phenomenon. The all-encompassing fictional Universe, created by George Lucas, was the fifth highest-grossing media franchise of all time (behind, believe it or not, Pokémon, Hello Kitty, Mickey Mouse, and Winnie the Pooh; it’s a weird world in which we live.)


The combined box office revenue of Star Wars equates to over $10 billion, making it the second highest-grossing film franchise of all time (yet still way behind the Marvel Cinematic Universe). The list of highest-grossing films still has in its top fifty: Star Wars: The Force Awakens (at rank 4), Star Wars: The Last Jedi (at rank 16), Star Wars: The Rise of Skywalker (at rank 34), Rogue One: A Star Wars Story (at rank 38), and Star Wars: Episode I—The Phantom Menace (at rank 44).


Rather than being just a blaster from the past, Star Wars is more present than ever. The franchise’s fantastically successful series of films have now been followed by multiple television series set in that same galaxy far, far away, and all airing across Disney+. The series span out from different anchors in the Star Wars timeline, and some conjure narratives that mix live action with animation.


The most popular Star Wars television series, and likely the firmest fan favorite for some time to come, is the franchise’s first ever live-action series, The Mandalorian. Premiering as a launch title with Disney+, The Mandalorian traces the tale of the titular bounty hunter. Real name Din Djarin, this Mandalorian travels across the fictional galaxy with “The Child,” real name Grogu, though affectionately known to Mandalorian fans as Baby Yoda.


Since its launch, The Mandalorian has been mostly regarded as one of Star Wars’s most engaging and exciting sagas. Disney has been commended for a most praised and highly acclaimed series, creating characters with gravitas and originality, worlds with depth and impact, resulting in some of the best Star Wars content ever.




Star Wars and Myth


Science fiction like Star Wars can be considered myth. Like the Greek myths of old, as well as the myths of King Arthur and the myths of the Old and New Testaments, these stories are not “actual” history, but nonetheless articulate some other kinds of truth. For example, there may or may not have been a historical Arthur. In a way, the question is irrelevant. What matters is that the myths surrounding his name represent something real about the Dark Ages in Britain. They’re not lies. They represent a different kind of truth. They speak to us about important human values; about valor and kingship, about determination and loyalty, about doing the right thing, and about faith and renewal.


Science fiction can also be a form of modern myth. In his famous sci-fi novel, Last and First Men, British writer Olaf Stapledon tells the reader that his tales are an attempt “to see the human race in its cosmic setting, and to mold our hearts to entertain new values.” Using science theories such as evolution and relativity, Stapledon suggests that attempts to imagine the human evolutionary future “must take into account whatever contemporary science has to say about [hu]man’s own nature and his physical environment.” As a result, Olaf Stapledon produced science fiction stories that took in the most recent concepts of cosmology and evolutionary biology. In this way, he created a new fusion of fact and fiction, a form of fable for a scientifically cultured twentieth century. In the words of Olaf Stapledon, the aim must not be just “to create aesthetically admirable fiction . . . but myth.”


The Mandalorian is cast in a similar mold. The Star Wars galaxy presents a humanoid race in a cosmic setting. Science concepts, such as evolution and relativity and many more, are either strongly implied or indirectly referenced in the texts. What began as a modestly budgeted 1977 film made from a B-movie remix script has, astoundingly, burgeoned into myriad high-budget sequels, prequels, spin-offs, video games, and merchandise. Star Wars series like The Mandalorian permeate contemporary culture because they work so well as modern mythmaking.


Some commentators have criticized the sequel trilogy to Star Wars. The problem, they say, was that the sequel trilogy told, essentially, the same tale as the original trilogy: the Empire, demolished at the end of Return of the Jedi, is suddenly back on its throne and has to be vanquished all over again. Our republican warriors, conquerors at the end of Return of the Jedi, are popped back into their place as plucky rebels and outlaws.


Why? Because the myth that holds sway throughout Star Wars is the conflict between the individual and the overwhelming exterior forces of society, Empire, and galaxy. Star Wars also makes us compare our own highly technologized world with the Star Wars galaxy, which is a world beyond machines, a world where Jedi faith is as important as the certainties of science.


The status of Star Wars as a myth is very important. It’s the reason the initial B-movie script went from Harrison Ford’s “George, you can type this shit, but you can’t say it” to globe-encircling success. It’s all down to that mythic status. And the Janus-faced nature of the Star Wars myth is this: on the one hand, we have the aspect of individuality versus the dehumanizing authority of the Empire. On the other hand, we have the aspect of the place of the spiritual in an increasingly mechanized and materialist world. The success of The Mandalorian has both these myths embedded into it. The conflict between the individual and the overwhelming exterior forces of society is represented by Mando, an outsider and an outlaw. And the contrasting aspect of the spiritual in a mechanized galaxy is represented by Grogu.


Science and The Mandalorian


Is there an ideology to The Mandalorian? Or, more generally, since The Mandalorian exists within a specific fictional Universe, is there an ideology to Star Wars? By ideology here we mean an imaginary relationship to a real situation. In other words, how does the Mandalorian galaxy compare with our real Galaxy? The word “ideology” has something of a bad rep these days. People often take ideology to mean a misrepresentation of facts, but in this book, ideology is a necessary feature of understanding. That’s because, should we lack an ideology, we would be badly disadvantaged in our perception of what happens in The Mandalorian and what happens in real situations. There is a real Universe, naturally, and it’s way too big for us to know about in full, so we create an understanding by way of an act of the imagination. That, too, is an ideology. And it’s a good thing. Call it worldview, call it philosophy, or call it science. Our ideology helps us filter the huge amount of information that daily pours into our collective consciousness. This torrent of intel, which flows into our minds, includes data from the sensory experience of watching or reading about The Mandalorian to mediated reviews of all kinds.


Here’s how the ideology of science will help us with The Mandalorian. Science is a special kind of worldview. By way of its constant cross-checking with reality tests of different types, science helps us sharpen our focus. In our future together on planet Earth, some of what we see in The Mandalorian, and some of what we see in Star Wars, may well come to pass. But what might become true, and what not? Science is our best way of trying to work that out. But we won’t forget that science, too, is subject to change. Science is not an ancient “truth,” but a philosophy in flux; cumulative, constantly under repair, and always in use. And that makes science central to a most fascinating mission: to forge a future for us humans, and our planet, which is as bright and as bold as it can be for as many people as possible.


We won’t be lame about the possibilities explored in The Mandalorian. After all, some of our current science theories may be shown in future to be false, while some related aspects of The Mandalorian turn out to be true. If you think I am being eternally optimistic, just consider something called the Falsification Principle. This principle, proposed by twentieth-century Austrian-British philosopher Karl Popper, is a way of telling proper science apart from pseudo-science. The Principle says that for a theory to be thought of as scientific, it must be able to be tested and conceivably proven false. For instance, the theory that “all members of Yoda’s species are green” can be falsified by seeing a blue one.


The Mandalorian galaxy is furnished with all sorts of futuristic visions. A dazzling array of star systems and alien worlds, land-speeders and sublight travel, beskar and bounty-hunters, droids and Krayt dragons. But The Mandalorian is part of Star Wars, and Star Wars is a science fiction franchise. Science fiction is simply a way of exploring the relationship between the human and the nonhuman. A way of saying something philosophical about the future of science and society in space.


The ideas of French philosopher Claude Lévi-Strauss may help here. Lévi-Strauss wrote about many things, but he focused particularly on the search for the underlying patterns of thought in all forms of human activity. And he suggested that myths, like Star Wars, are ways in which we work out the contradictions of our lives. These contradictions are clashes of opposites, such as the individual and society; the possible and the impossible; nature and culture; human and nonhuman. According to Lévi-Strauss, working through these contradictions is the very point of myths. And that’s what we shall be working through in this book.


The Mandalorian and the “What If” Question


Comparing the ideology of science with the ideology of The Mandalorian will be helped by thinking about the so-called “what if” question. Science fiction has a famous faculty for imagining improbable things. But, then again, so too does science. Sometimes. Science fiction is a literary device for exploring imagined worlds, and in that sense is a kind of theoretical science. Scientists also make models of imagined worlds. They just happen to be more mathematical. They construct idealized Universes and set about tweaking the parameters to see what might happen.


The “what if” question is key to both science and Star Wars. What if we could travel freely through space? What if droids came to dominate the machine world? What if humans like the Jedi existed, and they could conjure near-magic through their use of the Force? Scientists also try to answer “what if” questions, but they are bound to stay within the confines of the known theories of science at that time. Fiction writers and movie directors have far more scope. And the very best science fiction can be used to ask profound philosophical or moral questions: the future of humans in space; the destiny of life in this Universe; the age-old question of good versus evil, and what those words even mean.


The job of this book is to compare the Star Wars future with our own potential futures, for there will be many, depending on what decisions we make about the future of our planet. To compare ideologies, Mandalorian and terrestrial, the book is divided into four sections: Space, Space Travel, Tech and Time, and Culture. Each of these sections is simply a way of exploring the future relationship between the human and the nonhuman, and the other contradictions of our lives.


I shall be using a very broad idea of what constitutes science. Communicating science has many practitioners, including scientists themselves, historians, moviemakers, sociologists, journalists, and philosophers. And the nature of science itself is characterized by many features, including science as an institution, science as a method, science as a body of knowledge, science as the key driver of the economy, and science as a worldview. I shall be using a very simple definition of science; namely, that science is a recipe for doing things. Science tells you how to carry out certain tasks, should you need to do them. This will help you understand why this book has a section on the science and culture of moviemaking.


Space


Space in The Mandalorian is a vast theater in which the planet-skipping stories unfold. But space is also a feature of the natural, nonhuman world, full of stars and alien societies. We compare Galaxy with “galaxy.”


Space Travel


Having a huge theater of space is fine, but how do the stories’ characters skip from one star system to another? This travel section includes questions of journeying to the stars, such as the huge interstellar distances, sub-light travel, and hyperspace.


Tech and Time


What might we humans one day become? Cyborg? Dark trooper? Genetically enhanced Übermensch, capable of incredible feats? This section looks at our evolutionary future.




Culture


A look at both the culture that triggered the creative imagination of The Mandalorian and how that created science fiction future culture might compare with our own.


Let’s take a trip way beyond this Earth and into the infinite yonder, where your beskar armor will protect you from many things, but not the sight of a small, green, carnivorous humanoid with big black eyes and mysterious powers. This is the way.











PART I


SPACE













HOW DID THE MANDALORIAN REIMAGINE SPACE?


When I did Star Wars, I had an idea of doing this crazy 1930s serial action-adventure film, and the idea was it would be very, very fast paced and very exciting and the problem was there really were no special effects facilities at that time . . . So I was sort of forced to start my own company in order to make the movie. And that’s really how I got started in the first place. I knew that I wanted something that was going to sort of, I had to push the limits of the ecology of the film medium in order to make this movie work . . . I needed to invent some new technology which was what we did at Industrial Light and Magic.


—George Lucas, interview, American Film Institute (2018)


The Sway of Star Wars


George Lucas’s influence is everywhere in popular culture. For example, if we take another look at that list of the top fifty highest-grossing movies of all time, the rankings are run through with George’s impact. At my time of writing, over half the list, twenty-six to be exact, are films within the genre of science fiction, all made since 1977:
















	Rank


	Movie Title


	Year







	1


	Avatar


	2009







	2


	Avengers: Endgame


	2019







	4


	Star Wars: The Force Awakens


	2015







	5


	Avengers: Infinity War


	2018







	6


	Spider-Man: No Way Home


	2021







	7


	Jurassic World


	2015







	9


	The Avengers


	2012







	13


	Avengers: Age of Ultron


	2015







	14


	Black Panther


	2018







	16


	Star Wars: The Last Jedi


	2017







	17


	Jurassic World: Fallen Kingdom


	2018







	22


	Iron Man 3


	2013







	24


	Captain America: Civil War


	2016







	25


	Aquaman


	2018







	27


	Spider-Man: Far From Home


	2019







	28


	Captain Marvel


	2019







	29


	Transformers: Dark of the Moon


	2011







	31


	Transformers: Age of Extinction


	2014







	32


	The Dark Knight Rises


	2012







	33


	Joker


	2019







	34


	Star Wars: The Rise of Skywalker


	2019







	38


	Rogue One


	2016







	42


	Jurassic Park


	1993







	44


	Star Wars: Episode I—The Phantom Menace


	1999







	49


	The Dark Knight


	2008







	50


	Jurassic World Dominion


	2022








What’s more, sitting at positions 15, 26, 47, and 48 are science fantasy movies which rely heavily on Lucas’s late 1970s revolution in what we now call CGI: Harry Potter and the Deathly Hallows: Part 2, The Lord of the Rings: The Return of the King, The Hobbit: An Unexpected Journey, and Harry Potter and the Sorcerer’s Stone, respectively.




In the summer of 2022, just after Marvel had released dates for a slew of new projects over the next few years, Disney+ dropped a bombshell. They reminded Marvel, and the rest of the world, just why modern cinema and television are able to conjure the magic they do. The six-part Disney+ documentary series, Light & Magic, chronicles the origins and evolution of Lucas’s groundbreaking company Industrial Light and Magic (ILM). Light & Magic traces the tale of ILM, the visual effects company Lucas set up when making Star Wars: A New Hope. The series is a fascinating insight into how movie production was revolutionized. We watch interviews with current and former ILM employees and collaborators, and a story unfolds which pieces together a complete chronicle of the evolution of Lucas’s empire from rather humble beginnings of miniature models and matte paintings, created back in the 1970s, through a movie-by-movie special effects roll call that details the blood, sweat, and tears poured into every little piece of the overarching project.


The end result is incredible. ILM has had an indelible impact on the art of filmmaking. As a LucasFilm company, ILM has served the digital needs of the whole entertainment industry for visual effects. ILM has been awarded three Emmy Awards, fifteen Academy Awards for Best Visual Effects, and thirty-three Academy Awards for Scientific and Technical Achievements. As well as the Star Wars movies, ILM has worked on films as diverse as (a small selection!) Raiders of the Lost Ark, Back to the Future, The Last Temptation of Christ, Total Recall, The Godfather Part III, Jurassic Park, Schindler’s List, Forrest Gump, Mission: Impossible, Titanic, Saving Private Ryan, The Bourne Identity, Harry Potter and the Chamber of Secrets, Pirates of the Caribbean: The Curse of the Black Pearl, Avengers: Age of Ultron, and many more, as they say.


Imagining the Unimaginable


Light & Magic ends by bringing us up to date into the 2020s (in particular, with The Mandalorian’s revolutionary mix of practical sets and video screens). There’s always been a major issue when writers and moviemakers have tried to imagine space. What weird and wonderful exoplanets exist in the depths of the cosmos? As Star Wars has evolved from 1977 to today, real science has discovered hosts of exoplanets, even in our local solar neighborhood. (Proxima Centauri b is the closest exoplanet to Earth, at a distance of about 4.2 light-years.)


So, Star Wars was right. There really is enough real estate in the sky, enough exoplanets going around other stars, to give every person on Earth, back to the first Stone Age human, their very own private, world-sized exoplanet. But moviemakers still have to answer questions such as, what will these exoplanets feel like to walk on? What’s it like to be on such worlds? Lush and heavenly? Barren and hellish? Let alone the far more complicated question as to what cornucopia of creatures inhabit such exoplanets. How do moviemakers convey the taste, the feel, the human meaning of life on such worlds?


It’s pretty tricky, imagining the unknown, and few creative minds in Hollywood and beyond have populated cinema and television with a more veritable zoo of exoplanets and aliens than in Star Wars. This series has been imagining alien worlds for almost fifty years. Desolate desert exoplanets like Jabiim and Jakku. Icy tundra worlds like Hothand, the exoplanet Mando leaves behind in “Chapter 1: The Mandalorian.” Volcanic exoplanets like Nevarro. Forested backwater exoplanets like Sorgan. Green, but uninhabited, Earth-like exoplanets such as Tython. The gas planet of Endor, and its forest Moon of, erm, Endor. Yet the first confirmation of an actual exoplanet orbiting an ordinary star was made in 1995, almost twenty years after A New Hope.


The Mandalorian’s Paradigm Shift


Given how hard it is to imagine the unimaginable when it comes to life on other worlds, The Mandalorian production team made sure they used the latest tech to render alien worlds as believable as possible. What form does this new technology take? In some senses, it’s almost old school and traditional. It’s a technique which has evolved for almost a century or so, in one form or another: displaying a live image behind the actors. The Mandalorian’s paradigm shift is in the way the production team used this technology. This revolution is predicted to help reinvent filmmaking and galvanize a new wave of content creators.




Meet the “volume,” the largest and most refined virtual filmmaking framework ever made. Previously known as StageCraft, the volume is twenty feet tall, 270 degrees around, and seventy-five feet across. In film production, a volume is a space where motion capture and compositing happens. Volumes come in different, well, volumes! Smaller volumes are rather plain and simple affairs, where the motions of the actors behind computer-generated (CG) characters play out their roles. Other volumes are larger and more elaborate. They are built into sets; the kind you may have sometimes spotted in behind-the-scenes reels of Star Wars or Marvel movies. Normally, however, volumes hold one thing in common: they are bright green and blank workspaces. And they’re static.


The Total Perspective Volume: Cleopatra and James Bond


Picture yourself in a volume. In a few moments, the director will ask you to convey through your acting, ultimately to a worldwide audience, just what the taste and feel of a scientifically alien environment is like, as you interact with a droid, a dark trooper, or a Krayt dragon (your job is admittedly made somewhat easier if you’re playing a Mandalorian, as no one can see your face!). Your task is made all the harder by your immediate and actual working space. Green walls. Foam blocks that act as obstacles to be painted in later. And people wearing motion capture (mocap) suits, with daft-looking, pinned-on ping-pong balls adorning the suits and even their faces. Making matters worse is the fact that, in your working environment, everything that has caught a green reflection needs to be lit or colored out.


In the days of prequel-era Star Wars, advances enabled cameras to display rough previsualizations of what the final film would look like. CG backgrounds and characters were promptly substituted onto monitors. While these advances no doubt helped with composition and camera movement, it did less for the jobbing actor. The fictional world of the movie isn’t suddenly and magically conjured up, as it might be with more practical sets and location shoots. It’s useful to compare modern moviemaking with an old-school classic such as Joseph L. Mankiewicz’s 1963 epic drama, Cleopatra. The film starred Richard Burton as Mark Anthony and Elizabeth Taylor in the title role. The movie became the most expensive ever made up to that point, with estimated production costs of $44 million ($389 million in today’s money). The costs nearly bankrupted the studio. Mankiewicz’s location shoots were huge, and there were days when Twentieth Century-Fox had as many as ten thousand extras on set. Hollywood’s craftsmen, talented people working long before the days of ILM, created monumental sets, particularly those for the scene in which Cleopatra arrives in Rome pulled by slaves riding a mammoth recreation of the Sphinx. In such circumstances, no matter the cost, you can see how it would be so much easier for the actor to feel, to some extent, that they were transported to the movie setting.


Pumping up the Volume


Unlike lesser volumes, the volume, built by ILM who still refer to it as StageCraft, is not static. Rather, the volume’s backdrop is a set of gargantuan LED screens, the kind you might see onstage at rock concerts, but bigger. Bigger and, far more importantly, smarter. ILM reasoned that it’s not enough to simply backdrop an image behind the actors. Moviemakers have been using projected backdrops since the silent era. Back in the day, backdrops looked pretty fake. Take the car chase in the 1962 James Bond movie Dr. No, for example. To fill in the backdrop, the Bond production team used rear projection (a moving image of the scenery projected onto a screen behind Bond in the car), but the end result looks rather lame. Sean Connery’s steering doesn’t seem to match the movement of his convertible. Previous volumes were fine (up to a point!) if the director just wanted a limited view out of a studio window or to fake a location behind a static shot. But modern moviemaking places far greater demands on production. Even something as simple, in fact, as merely moving the camera. Why? Because when the camera moves, it instantly becomes quite apparent to the audience that the backdrop is a rather flat and fake two-dimensional image.


The genius of StageCraft is twofold. For one, StageCraft, and other LED walls, generate an image which is shown live in photorealistic 3D by a powerful graphics processing unit (GPU). And two, the generated 3D scene is in direct symbiosis with the motion and settings of the camera, so if the camera moves to the left, the image alters in sympathy (just as it would in reality).


This is a very challenging trick to pull off. For starters, the camera needs to relay its real-time position and orientation to the GPU, which is, in essence, a monster of a video-gaming computer. The GPU then takes on board the data and renders it precisely in the 3D environment. Parameters such as perspective, depth of field, lighting, distortion, etc., are all tweaked accordingly. And, naturally, all of this must happen in the blink of an eye. The tweaked parameters must appear on the huge wall almost instantly. Should there be any kind of data delay, the motion of the backdrop would lag behind the camera by more than a handful of frames, and we’d be back to that James Bond car chase, and even the most inattentive viewer would notice.


The Mandalorian arrived at just the right time in production history. Just five years ago, it wouldn’t have been possible to make The Mandalorian, to reimagine space in the same way. In the last half decade, a number of technological advances have been refined to get to this point: the rendering, the LED walls, the tracking, and so on. And all of these developments have meant the evolution of StageCraft, and the enabling of great variety. Be it alien exoplanet, spaceship hangar, New Republic prison ship, or temple interior, StageCraft can conjure it.


As with all such developments, innovation has many architects. Chief among them for our story is, of course, Jon Favreau. A long-standing driving force for this kind of filmmaking, Favreau bench-tested these movie methods on films like The Lion King before the ultimate tech tryout on The Mandalorian. Kudos go also to the progress in virtual filmmaking made by the likes of James Cameron and, in terms of work in motion capture, the sterling contribution made by industrious actors such as Andy Serkis.


The Volume’s Bang for Buck


Such innovation doesn’t come cheap. Estimates of the build cost of ILM’s StageCraft range from $100 to $250 million. Hardly surprising, given that StageCraft is probably the most expensive and complex production environment ever constructed—but what a bang you get for your buck. What the likes of StageCraft add in tech overheads, they more than pay back in so many ways. Take on-location shooting, for instance. No longer necessary. And given that location shooting is wildly time-consuming, logistically mind-numbing, and prohibitively expensive, that’s a big benefit. During preproduction, a virtual photography process was used to plan The Mandalorian’s filming, to work out what digital environments would be needed on set. These environments were then created by ILM and added to StageCraft, primed for live-action filming with the actors. Some of these environments were based on location photography in countries such as Chile and Iceland (no pun intended!), about which Favreau explained, “The actors aren’t brought on location. The location is brought to the actors.”


Fancy a trip to Tatooine? Instead of going to Tunisia to get those wideopen desert shots, you just fire up the volume. Of the $11 million it cost to make Star Wars: A New Hope, $700,000 of the total budget was spent on taking the film production to the North African desert, to give the movie that sense of real-world scope. Recall that situated in Southwest Tunisia lies the city of Tataouine, with the astounding architecture of the Ksars, the fortified villages of the Saharan inhabitants. George Lucas chose Tataouine as the base for his original film, as it sufficiently looked like a galaxy far, far away. But filming on location has more drawbacks than just the titanic budget costs. Lucas and his production crew accidentally heightened tensions between Tunisia and neighboring Libya by increasing activity in the area. One rather worrying report tells how matters between the two countries got truly tense when Libya demanded Tunisia immediately cease its deployment of a massive military vehicle near their shared border. The tension reached crisis point when Muammar Muhammad Abu Minyar al-Gaddafi warned that conflict was inescapable if Libya’s demands were not met. Comically, the military ordnance in question was none other than the giant vehicle used as the Jawa Sandcrawler. To avoid war, Lucas had the massive prop moved to a more secretive location. The entire affair is exactly the kind of production headache rendered impossible by using the likes of StageCraft.




Instead of all that on-location expense, the volume’s version of conjuring up a desolate desert exoplanet would be as follows. Rather than actually going to somewhere like Tunisia to capture those often-stunning desert landscapes with their unique coloration and native flora, you can simply build a sandy set and place a photorealistic desert behind the actors. That doesn’t mean you can’t send a small scouting production team to Tunisia. They can help create a visual experience unique to desert climates by collecting data. In the end, you have the best of both worlds, having captured a desert in high-definition 3D to be used as a virtual background (which would also make reshoots a whole lot easier!).


Imagine another example. Let’s say you’d filmed a scene in Ireland. In fact, let’s assume the scene was shot on the craggy island of Skellig Michael, situated off Ireland’s west coast. (This is one of the most popular recent Star Wars movie locations, famous for scenes between Rey and Luke Skywalker in both The Force Awakens and The Last Jedi. This dramatic, twin-peaked and tiny island, with its ancient Gaelic monastery, was used as the Planet Ahch-To, where Rey goes to find Luke after his years of self-imposed isolation.) If you needed to change the dialogue and reshoot the scene over again, it would be far simpler. No need to travel back to Skellig Michael. You simply fire up your virtual background for the reshoots.


For The Mandalorian, digital environments were first designed by the show’s visual art department. Then, during principal photography, the environments were rendered on a video wall in real time, allowing the filmmakers and actors to get a grip of their new virtual reality. ILM had previously used a smaller version of this tech for Solo: A Star Wars Story in 2018, but for The Mandalorian they used a twenty-one-foot-tall set, which was a full seventy-five feet in diameter, surrounded by a 360-degree semicircular LED video wall and ceiling.


The Manhattan Beach Studios set, referred to as the volume, is a traditional name for motion capture stages. It had been Jon Favreau’s original aim to merely use these stages as a way of providing realistic interactive lighting for actors, with a section of the screen behind them displaying a green screen so that a higher quality version of the background could be added in post-production. But during filming tests with this tech, the production team realized that the Unreal Engine (the world’s most open and advanced real-time 3D creation tool for photoreal visuals and immersive experiences) could render visuals so quickly that they could have the background actually move with the camera in real time. This alacrity allowed the system to maintain the appearance of parallax (see more about this concept on page 72), where the environment appears differently, depending upon the angle it was being looked at, just as in 3D reality. While this effect causes some distortion to the image on the motion capture stages, it actually looks like a real environment when seen through a camera, so the images rendered on stage in real time were often of a high enough quality to be used as final effects when filmed on set.


Turn up the Volume


The volume has a host of backdrop and special effects that can be rendered ahead of time and shot in-camera rather than composited in later, which means a huge saving on time and money. The by-product of that, naturally, is a slicker and smoother creative process. In-the-moment decision-making by moviemakers and actors is made possible, as the volume is reactive to their requirements.


StageCraft is also light-years ahead on illumination. Lighting is now hugely simplified. The brilliant LED screen can deliver a dramatic wall of illumination, and given that it also represents the scene, the screen’s lighting is precise and sympathetic to the needs of that scene. For example, a spaceship interior with a blue hue, or the iridescent smithereens of an electrical short-out, can show up just as blue on the actors’ faces and the madly reflective helmet of Mando himself. Further refinement of light is possible, too. Placing a red light source high on the LED screen, but out of sight of the camera’s “eyeline,” can create an ominous portent of peril ahead on Mando’s helmet.


Naturally, a volume also has some disadvantages. It has limits. Checking in at around twenty feet high, a volume is tall but not tall enough that a wide shot won’t show the top of it, too. Viewers would see cameras and another kind of LED, as the ceiling, too, is a screen, albeit less powerful. In practice, this merely means liminal constraints on the camera lenses and angles that the team shoots with.




Another constraint is the size of the LEDs. In other words, the size of the pixels. This dictates how close the camera gets to the LED screen, and totally rules out zooming in on an object for a closeup. Too much zoom would result in moiré patterns, the patterns of stripes one sees on screens when a natural interference phenomenon appears on displays.


The Future of the Volume


The Mandalorian represents an historical high mark in the way moviemakers have used the latest tech to make alien worlds as believable as possible. While StageCraft is not the first application of LED screens (they’ve been available for some time on smaller scales), it’s without a doubt the most high-profile demonstration of what’s possible.


Nor is The Mandalorian a one-off. According to Miles Perkins, manager at film and TV for Epic Games, the makers of the Unreal Engine used in virtual production pipelines, as of late 2022 there are “roughly 300 stages, up from only three in 2019.” These stage installations include ILM’s StageCraft, situated at Manhattan Beach Studios, and used on The Mandalorian. Marvel also employed a bespoke StageCraft build in Sydney for Thor: Love and Thunder. Marvel was also heavily dependent on ILM’s system at Pinewood Studios in London for Ant-Man and the Wasp: Quantumania. Pixomondo’s Toronto-based LED stage has a long lease from CBS and has been used for seasons four and five of Star Trek: Discovery. Meanwhile, NEP’s Lux Machina says that its virtual production credits include the Sony action movie Bullet Train.


Almost all production houses are now building, or evaluating, LED screens. The advantages are clear. Television productions can save money and look just as good. Movies can be shot on more adaptable schedules. And commercials won’t be far behind; they too will find a way to use these walls. Not long from now, it will be uncommon to find a production that doesn’t use an LED screen in some way. It will become the new norm.


The volume, in short, is what the future of entertainment may look like. Virtual production will transform film and TV content. Media will be produced in such a way that makes it more amenable to the metaverse or immersive experiences. Audiences will be invited to sit inside what they are experiencing. As long as moviemakers can construct a set surrounded by an LED wall, the resulting content can be given to an audience at home which they experience through a virtual reality (VR) headset. As Miles Perkins of Epic Games puts it:


Once a team has iterated and finalized an asset, they can use it across mediums—linear content, experiential content, games, live events, and beyond. With a real-time game engine like Unreal, everything is so easily transportable that there’s no longer a distinction between the needs of a linear deliverable versus an experiential deliverable. This means that virtual production is inherently preparing us for a new era of entertainment.
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