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Abstract	
This	 article	 explores	 the	 application	 and	 development	 of	 video	 special	 effects	
compositing	in	the	digital	media	technology	major.	Firstly,	it	analyzes	the	characteristics	
of	mainstream	video	special	effects	compositing	software	and	its	application	in	teaching.	
Then,	it	studies	the	specific	application	of	video	special	effects	compositing	courses	in	
the	digital	media	technology	major.	Finally,	it	looks	forward	to	the	future	development	
trends	of	video	special	effects	compositing	courses,	including	technological	innovation,	
changes	in	industry	demand,	and	innovation	in	education	models.	As	the	core	content	of	
the	 digital	 media	 technology	 major,	 video	 special	 effects	 compositing	 will	 develop	
towards	 a	more	 intelligent,	 interdisciplinary,	 and	 practice‐oriented	 direction	 in	 the	
future.	
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1. Introduction	

Given the rapid development of current science and technology, the post-production of digital 
media needs to keep pace with the times, advancing with the times, and achieving the best video 
effects while ensuring low costs, thereby creating greater economic benefits. Its main 
production content includes image processing and synthesis, editing of materials, and so on. 
Nowadays, most production units utilize visual effects technology to achieve post-production 
of digital media, greatly improving operational efficiency and quality. 

2. Visual	Effects	Production	Using	Digital	Video	Technology	

2.1. Basic	overview	of	visual	effects	production	
The application of computer digital technology in film production began in 1977 with "Star 
Wars" as a representative work. It was also from then on that computer digital technology 
began to impact the film and television industry. Its greatest contribution lies in its ability to 
control images, virtually create scenes, spaces, and characters, and produce powerful visual 
effects. This allows digital technology to compensate for the shortcomings of various existing 
mechanical special effects and create new visual images [1]. It was also at this time that digital 
media technology began to have an increasingly greater impact on the production aspects of 
the television and film industry. It can control images and use advanced technology to create 
scenes and character spaces, amplifying visual effects to the highest level. By utilizing various 
technical means to compensate for the shortcomings of special effects, it creates a brand-new 
image. Among them, the most widely used AE technology utilizes 2D software to issue advanced 
editing instructions, which are highly efficient and precise, enabling the synthesis and 
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processing of 2D and 3D files. Its professionalism is strong, and it plays a significant role in post-
production for film and television. In recent years, software has been widely used in both video 
production and post-production for film and television. Its outstanding professionalism enables 
the entire post-production process to be carried out effectively. Post-production personnel use 
such software to accelerate the speed of post-production and improve its production effects. 

2.2. Software	classification	for	visual	effects	production	
Video special effects compositing software is a crucial tool for teaching and practice in digital 
media technology majors. Currently, the mainstream video special effects compositing software 
on the market includes Adobe After Effects, Nuke, Fusion, Maya, etc. Each of them has its own 
unique features and is suitable for different production needs and application scenarios. 
2.2.1. Adobe	After	Effects	
Adobe After Effects is one of the most widely used video special effects compositing software, 
featuring powerful layer compositing capabilities, a rich selection of special effects plugins, and 
a relatively user-friendly interface. In teaching, After Effects is particularly suitable for 
beginners to get started, as it has good compatibility with other Adobe series software (such as 
Photoshop and Premiere), allowing students to quickly grasp basic operations and express 
their creativity. The software provides a comprehensive solution ranging from basic animation 
to complex visual effects, including core functions such as motion tracking, keying, and particle 
systems. 
2.2.2. Nuke	
Nuke is a node-based compositing software commonly used in professional film and television 
post-production, renowned for its powerful compositing capabilities and performance in 
handling high-resolution materials. Unlike the layer-based workflow of After Effects, Nuke 
adopts a node-based operation, making it more suitable for handling complex film-level special 
effects compositing tasks. In university teaching, Nuke is often used as an advanced course 
content to cultivate students' more professional compositing thinking and technical skills. The 
software supports Python script extensions, providing possibilities for combining 
programming and special effects in teaching. 
2.2.3. Fusion	
Fusion is another powerful node-based compositing software that has been widely used in film 
and television production and TV packaging in recent years. Compared to Nuke, Fusion offers a 
more user-friendly pricing strategy and a relatively gentle learning curve, making it a good 
choice for balancing professionalism and accessibility in university teaching. The built-in 3D 
compositing system and particle system in Fusion provide students with a transitional platform 
from 2D to 3D special effects compositing. 
2.2.4. Maya	
Although Maya is primarily a 3D animation and modeling software, its powerful dynamics 
system and renderer make it an essential tool for high-end film and television special effects 
production. In digital media technology education, Maya is often used as the core software for 
3D special effects and animation production, working alongside compositing software to 
complete the entire special effects production process. The complexity and professionalism of 
Maya determine that it typically appears as a specialized course at the senior or graduate level. 
These software programs have their respective focuses in teaching, collectively forming a 
software ecosystem for video special effects compositing and production education. As 
technology continues to evolve, these software programs are constantly updating their 
functionalities, such as support for augmented reality (AR) and virtual reality (VR) content 
creation, and artificial intelligence-assisted special effects generation, providing more 
possibilities for the teaching of digital media technology majors. 
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3. Characteristics	of	Visual	Effects	Production	in	Digital	Media	

3.1. Drawing	path	layer	is	powerful	
For example, AE, as software specialized in processing digital videos, boasts powerful path 
functionality. Within this software, various paths can be easily drawn, almost like hand-drawn 
illustrations. The drawing of paths is precisely the main foundation for compositing and 
processing images. Strong paths can enhance the vividness of the entire film and television 
visuals, and flexible and diverse images can better reflect realism, presenting a good sense of 
imagery, thereby bringing a stronger and more comprehensive visual enjoyment to the 
audience [2]. 
The "layer" mentioned in software generally refers to a component in the image compositing 
step. In the post-production process of film and television, any post-production material that is 
added using the composited image window can be referred to as a "layer". For example, the 
most basic form of working in AE software is to add composited images to the material added 
in the project window, thereby achieving material layers. In the time layout window, the effect 
of directly switching the in and out points in each "layer" can be achieved by dragging. And 
because the material names displayed in each time layout window are different, after multiple 
copies are made, the user can click the enter key on the computer keyboard to enter a new 
material name, and then click the enter key again to achieve clear differentiation of the "layers" 
and further improve the convenience of their use [3]. In addition, the order in which they are 
stacked in the window can be changed by dragging, and the size of the layers can be directly set. 
AE software can utilize rich functions to simplify the work of material editing.   

3.2. There	is	a	wide	variety	of	special	effects	
In addition to robust pathways, such software specialized in digital video processing boasts 
exceptionally powerful and diverse special effects. These software packages encompass 
hundreds or even thousands of special effects plugins, allowing for effortless installation. These 
effects serve to enhance the visual impact of the footage. The abundance of special effects is 
pivotal in further elevating the overall quality of the video footage, playing a significant role in 
post-production. 

3.3. Compatibility	is	perfect,	and	the	transition	is	excellent	
This type of software also boasts excellent compatibility. This digital video technology can 
achieve good compatibility with Adobe's series of processing software, such as Photoshop. 
Furthermore, on the basis of mutual compatibility, it can also retain the basic characteristics of 
the source files, ensuring the integrity of post-production materials for film and television, 
while maximizing the convenience for post-production staff and improving the efficiency and 
effectiveness of film and television post-production. 
When utilizing such visual effects software for post-production of film and television, it boasts 
excellent transition functionality. This capability ensures seamless connections within 
processed film and television materials, including images and videos, making the transitions 
natural and smooth. Outstanding transitions can significantly reduce the workload of post-
production staff in film and television, eliminating concerns over issues that can be addressed 
through software technology. The excellence of the transition function has greatly improved 
the work efficiency of post-production personnel. 

3.4. Preview	of	video	special	effects	
For example, the application of AE software in generating and previewing videos in film and 
television post-production is also very extensive. It is also the most complex and difficult task 
in the entire film and television post-production process. When the animation production in 
the post-production stage has reached a corresponding stage, post-production personnel can 
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use AE software to preview videos, observe the effects of post-production, promptly discover 
deficiencies in post-production, make modifications and improvements, and continuously 
repeat this process to achieve the best post-production effects. In general, it is possible to 
preview a video by holding down the space bar and shift key simultaneously, with an interval 
of one frame per preview. Such operations can maximize memory consumption reduction, and 
also allow for previewing memory by holding down the space bar, which will end the preview 
state [4]. When saving project files, it is necessary to strictly check each entry according to the 
rendering requirements. Composite images that require rendering can be dragged from the 
project window into the rendering window, and the default settings can be set properly. At the 
same time, it is also necessary to select the type that needs to be registered in the corresponding 
menu, change or reset the default output module, and finally click the enter key to complete the 
process. In the process of generating and previewing videos, only a thorough understanding 
and comprehension of the functions of AE software can enable its flexible application in film 
and television post-production, fully exert its role, and promote the progress of the entire post-
production work. 

4. The	Application	of	Visual	Effects	Production	in	Digital	Media	
Technology	

4.1. In	the	field	of	film	and	television	production	
Visual effects technology has become an indispensable component of the modern film industry. 
From Hollywood blockbusters to domestic films and TV series, the application scope of visual 
effects production is continuously expanding. In science fiction and fantasy films, visual effects 
technology can create entirely virtual alien worlds and supernatural phenomena; in historical 
works, digital scene reconstruction technology can accurately reproduce ancient architecture 
and historical scenes; even in realistic works, visual effects are often used for scene expansion, 
weather effect enhancement, and other detailed treatments. 
Visual effects production in film and television has evolved into multiple professional technical 
directions. In the concept design stage, artists use digital painting and 3D pre-visualization 
techniques to determine the visual style of the film. In the shooting stage, technologies such as 
motion capture and virtual photography assist actors in performing within a green screen 
environment. In the post-production stage, large-scale digital asset management and rendering 
farms support the production of complex special effects shots. Virtual production technology, 
represented by the Avatar series of films, introduces real-time engines into the film and 
television production process, enabling directors to create instantly in virtual scenes. 
It is noteworthy that film and television visual effects production is showing a clear trend of 
specialized division of labor. Large visual effects companies such as Industrial Light & Magic 
(ILM) and Weta Digital have established a comprehensive production pipeline, encompassing 
dozens of professional positions including modeling, animation, lighting, and compositing. At 
the same time, advances in real-time rendering technology have gradually integrated the 
production processes of film and television with those of games, with game engines such as 
Unreal Engine becoming widely used in film and television pre-visualization and final image 
production. 

4.2. In	the	field	of	new	media	
With the continuous emergence of new media forms, visual effects production technology is 
expanding into broader fields. In the realm of short videos and live streaming, real-time visual 
effects technology provides users with a wealth of creative tools. Features such as facial filters 
and background replacements based on AR technology have become standard on short video 
platforms; virtual anchor technology, combined with 3D modeling and real-time animation, has 
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created a new form of content expression. These applications have significantly lowered the 
barrier to entry for visual effects technology, enabling even ordinary users to express their 
creativity. 
In the realm of virtual reality (VR) and augmented reality (AR), visual effects technology plays 
a pivotal role. VR content production necessitates the creation of comprehensive three-
dimensional virtual environments, ensuring an immersive experience within head-mounted 
displays. AR applications, on the other hand, demand precise integration of virtual objects with 
real-world scenes. The advent of the new generation of mixed reality (MR) devices, such as 
Apple Vision Pro, has raised higher demands on the realism and interactivity of visual effects, 
propelling the development of technologies like light field rendering and real-time global 
illumination. 
The rise of the metaverse concept has brought new opportunities and challenges to visual 
effects production. Building a metaverse requires a large number of high-quality 3D digital 
assets and real-time visual interactive experiences, which is driving the development of visual 
effects production processes towards real-time and collaborative directions. Game engines, as 
the core platform for metaverse development, are integrating traditional film and television 
visual effects toolchains, forming a new paradigm of content creation. Meanwhile, 
breakthroughs in AIGC (Artificial Intelligence Generated Content) technology are changing the 
way digital assets are created, providing new productivity tools for visual effects production. 

5. The	Development	of	Video	Special	Effects	in	Digital	Media	Technology	

The future development of video special effects compositing and production courses will be 
influenced by technological innovation, changes in industry demand, and innovations in 
educational models. 

5.1. Technical	level	
Advancements in artificial intelligence and machine learning technologies are transforming the 
way special effects are produced. Future courses need to incorporate new content such as AI-
assisted special effects generation, intelligent image editing, and automatic animation, to 
cultivate students' abilities to utilize intelligent tools. Meanwhile, the rise of virtual production 
technology, such as using game engines for real-time compositing and pre-visualization, will 
also become a new direction for teaching. The development of these technologies requires 
continuous updating of course content and ongoing learning for the teaching team. 

5.2. Changes	in	industrial	demand	
Changes in industry demand also influence the direction of curriculum development. With the 
explosive growth of short video platforms and streaming media services, the market's demand 
for high-quality special effects content has increased significantly, but the requirements for 
production cycles and costs have become more stringent. Correspondingly, courses need to 
strengthen the teaching of efficient workflows and optimized rendering techniques. In addition, 
the rise of the metaverse concept has brought new demands for 3D content and real-time 
interactive special effects. Future courses may need to incorporate content related to 3D 
compositing, real-time rendering, and interactive media, enabling graduates to adapt to a wider 
range of professional scenarios. 

5.3. Educational	model	
The video special effects compositing and production course will evolve towards a more 
personalized, collaborative, and international direction. The adaptive learning system can 
automatically adjust the teaching content and difficulty according to students' progress and 
abilities; the cloud collaboration platform supports students to remotely participate in complex 
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team projects, simulating real-world working environments; the popularization of 
international joint courses and online educational resources enables students to access world-
class teaching content and industry experts. Meanwhile, the improvement of micro-certificates 
and skill certification systems will help students establish professional advantages in specific 
fields such as virtual production or AI special effects. 
The curriculum evaluation system will also undergo transformation, shifting from a single-
work evaluation to a comprehensive, multi-dimensional ability assessment. In addition to the 
final work quality, students' creative process, problem-solving ability, team collaboration 
performance, etc. will also be included in the assessment scope. Blockchain technology may be 
used for the certification and sharing of learning outcomes, facilitating students to showcase 
their skill sets to potential employers. Overall, the development of video special effects 
compositing and production courses will exhibit a trend of technological integration, industry 
orientation, and competency-based education, cultivating more adaptable and innovative 
professionals for the digital media industry. 

6. Conclusion	

Video special effects compositing and production, as the core content of digital media 
technology majors, have demonstrated strong application value in various fields such as film 
and television, new media, and more. This article analyzes the teaching characteristics of 
mainstream special effects software and its application in practical projects, pointing out that 
visual effects technology plays an important role in enhancing creative efficiency and 
expanding forms of expression. With the development of emerging technologies such as 
artificial intelligence and virtual production, special effects production is evolving towards 
intelligence and real-time capabilities. Educational models also need to be innovated 
simultaneously, strengthening interdisciplinary integration and practice orientation. In the 
future, courses should pay more attention to the alignment of technological updates with 
industry demands, promoting the deep integration of teaching content with industry standards, 
and cultivating high-quality visual effects talents with innovative capabilities and 
comprehensive qualities. 
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