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Introduction

Virtual production combines virtual and 

augment reality with CGI and game-engine 

technologies to enable production crews to 

w a tc h  t h e i r  s c e n e s  u n f o l d  a s  t h e y  a r e 

composed and captured on set.



Introduction

Unlike traditional CG films' linear production 

method, virtual production provides a "Real-

Time" preview. 

Film artists can make creative decisions on the 

set while scouting and filming in virtual scenes. 



Aim and Objective: 

Discover and analyze the development trend of Virtual Production in filmmaking in the past ten years, 

predicate the prospect of Virtual Production in the film industry.



Research Question:

1. What is the development trend of the application of VR technology in CG film production in the past decade?

2. What is the future prospect of the application of VR technology in CG film production? 

Research Cases:

Avatar

2009

The Jungle Book

2015

Ready Player One

2018

Lion King

2019



Image

Literature Review

Avatar, 2009

James Cameron had started to use primary VR concepts and tech-
niques, applying motion capture technology to the cinematic camera,  
creating a virtual-camera system called "Simul Cam." 

A virtual camera with the same track in the CG world was generated so 
that the live-action scene and CG scene were able to be composed in 
low quality, but director could preview the CG shot in real-time. 



Image

Literature Review

Avatar, 2009

It is undeniable that it laid a foundation for virtual-production in the 
film industry. 

Avatar's VR technology is described as the "shoulder of giant" and 
plays the role of inspiration in many reviews below.



Image

Literature Review

The Jungle Book, 2015

Most of the shots in the film are done in a closed virtual-studio. This 
new production model is called the Warehouse model. 

A new department named "Digital Domain" was high-lighted in the 
Jungle Book. 

Digital Domain is the primary virtual-production vendor on the film, in 
charge of everything from supporting the virtual art department.



Image

Literature Review

The Jungle Book, 2015

The technical director of the digital domain introduced a unity video-
game engine used in The Jungle Book, called Photon. 

Photon was the first time a game engine was deeply applied to the 
feature film and previsualized the entire film from start to end. 



Image

Literature Review

The Jungle Book, 2015

Through the review, virtual production in The Jungle Book can be 
regarded as a revolutionary development.

The game engine began to participate in the rendering work, and the 
physical camera was gradually replaced by virtual-camera. 



Image

Literature Review

Ready Player One, 2018

Virtual artists in Ready Player One using Maya and other 3D modeling 
tools create virtual sets, props, vehicles, characters, and environments 
that could run in a modified version of real-time rendering game 
engine. 

One of Jungle Book's changes was that filmmakers could scout the 
virtual sets in VR, which was considered an improvement after 2015. 



Image

Literature Review

Ready Player One, 2018

In Ready Player One's production, director could reach anywhere in 
OASIS with his virtual camera, like shooting films in the real world. 

Compared with The Jungle Book, director owned more controls on the 
VR world created by the game engine.

It was more accessible and more flexible for filmmakers to scout and 
design the virtual scene by wearing VR Head-Mount Display.



Image

Literature Review

Lion King, 2019

With the previous experience, Favreau brought virtual production 
element into Lion King. 

To create lifelike CG scenes, the team shot footage of wildlife in Kenya, 
Africa, and used them as references for rendering CG shots.



Image

Literature Review

Lion King, 2019

The virtual production team rendered an entire large CG landscape of 
Africa grassland, which helped relieve the physical limitations of 
filming, all the shots could be reshot at any time. 

The boundaries between filmmaking and game-making had been 
blurred gradually. 



Methodology 

Longitudinal studies refer to collecting data at several different points in time to describe the development and 
change of phenomena and explain the connection between various phenomena. 

This research selected "trend studies"  as methodology. 

Following the method of trend studies:

The "secondary data" about the VP of those four-film cases including videos, sounds, interviews, and texts were 
assembled and connected.



Quantity and Form of Data:

16 literal data  (From XJTLU Library database & other website)

-Journal article (Hollywood Reporter, American Cinematographer......)

-Conference paper

-Web article

-Web news report

15 video data  (From YouTube)

-“Behind the Scene” documentary

-Interview of director, cinematographer, producer, VFX supervisor......

- Live Talk about “Virtual filmmaking”  (Unity, Unreal Engine)

-Recorded video of conference about “Virtual filmmaking” (SIGGRAPH)

Data Collection



Journal article Web article Web article

Data Collection: Journal article & Web article



Avatar   2009

Ready Player One  2018

Data Collection: 

Documentary video



Interview of Jon Favreau (Lion King) Interview with Steven Spielberg (Ready Player One)

Data Collection: 

Interview of filmmakers



Unity’s talk in SIGGRAPH 2018 Unreal Engine’s Talk in SIGGRAPH 2019

Data Collection: 

Conference and live talk about Virtual Production



Unique No. & Title Timecode & key quote (important evidence)

Database of the Research

Note of Video Data



Database of the Research



INITIAL RESULT & ANALYSIS



INITIAL RESULT & ANALYSIS

Avatar

2009

The Jungle Book

2015

Ready Player One

2018

Lion King

2019

STAGE 1 STAGE 2 STAGE 3



INITIAL RESULT & ANALYSIS

Avatar

2009

The Jungle Book

2015

STAGE 1

- Application of Simul Cam (virtual camera system)

- Achieve real-time preview of VFX shots in low quality

- Initial interaction between actor and CG elements (In 2D monitor)

- Using traditional animation software (Maya) to create CG elements

- DIRECTOR participate in the virtual production

-BUT PRODUCTION DESIGNER, CINEMATOGRAPHER  did not participate in the 

virtual production



INITIAL RESULT & ANALYSIS

STAGE 2

- Game Engine support the render of the virtual scene, set and character

- Application of VR headset (VIVE)

- Immersive VR production design and scouting of the film scene

- PRODUCTION DESIGNER participate in the virtual production

- Virtual cinematography (Camera inside the VR environment)

-BUT CINEMATOGRAPHER  did not participate in the virtual production

Ready Player One

2018



INITIAL RESULT & ANALYSIS

STAGE 3

- Construct the entire film scene and CG animals in Game Engine

- Immersive VR production design and scouting of the film scene

 - Combination of virtual production and classic film crew

 - Use classic cinematography equipment to film in virtual environment

- LIVE –ACTION CINEMATOGRAPHER participated in the virtual production

- Create familiar cinematographic experience  and “Happy Accident” (make it seems like a live-action film)

Lion King

2019



INITIAL RESULT & ANALYSIS

Avatar

2009

The Jungle Book

2015

Ready Player One

2018

Lion King

2019

A TREND / PROCESS THAT:

The digital mode and tools of CG scene and character creation transformed from traditional animation software to game engine. 

The participation and collaboration of various filmmaking roles in Virtual-Production increased gradually.

The combination of Virtual-Filmmaking and classic filmmaking culture enhanced gradually.  



INITIAL RESULT & ANALYSIS

Avatar

2009

The Jungle Book

2015

Ready Player One

2018

Lion King

2019

The participation and collaboration of various filmmaking roles in Virtual-Production increased gradually.

STAGE 1 STAGE 2 STAGE 3

Director Director

Production Designer

Director

Production Designer

Cinematographer



INITIAL RESULT & ANALYSIS

FUTURE PROSPECT OF VIRTUAL FILMMAKING

Epic Games – Unreal Engine 

Real-time LED Virtual Production Demo

-  Real-Time LED Screen

- Interaction of actor and virtual environment

- Enhance the immersion experience of actor



INITIAL RESULT & ANALYSIS

FUTURE PROSPECT OF VIRTUAL FILMMAKING

Real-Time VFX

Cine Tracer

 (cinematography & lighting  simulator)
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