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Abstract

Sora, OpenAI’s latest text-to-video model, is particularly skilled at understanding the physical world, and all
of the content it generates mostly consistent with the laws of physics. This indicates that Sora already has the
beginnings of a world model and has the potential to become an excellent physics engine in the near future.
This paper analyses and explains in detail the potential applications of Sora in physics engines and virtual
reality. In addition, its advantages and disadvantages over traditional physics engines are compared based on
its unique behavioural characteristics. Finally, it looks forward to the application of Sora in other fields.
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1. Introduction
In recent years, generative models, especially large
language models (LLM) and diffusion models, have
wildly succeeded in their domains. Large language
models, such as GPT, LLAMA, and PALM, have
been applied to text generation as well as a wide
range of industries [1–3]. Surprisingly, language seems
to be the carrier of human knowledge, and the
capabilities of big language models are diffused into
programming, clerical, design, engineering, and other
fields. Human interaction with the models has become
more accessible, and the ability to utilize big models
has increased human productivity [4, 5]. The diffusion
model has given rise to the flourishing development of
the field of text-generated diagrams, and when human
beings marvel at the delicacy of its generative effect,
they suddenly realize that it seems to understand
the laws of existence of the physical world and the
generated content is surprisingly in line with the
objective laws, allowing it to be utilized in simulating
the world [6, 7].
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Given its profound grasp of language, visual
perception, and physical dynamics, Sora represents a
major breakthrough in artificial intelligence and video
production [8]. It demonstrates how AI may be used
to provide immersive and interesting material for a
range of markets, including communication, education,
entertainment, and the arts. “Sora” means “sky” in
Japanese. The question is whether it will provide users
with unlimited creative opportunities or not.

1.1. Sora

Sora is the latest release of OpenAI’s text to video
model, and as you can see from the details published
in the technical report, it’s certainly another huge
breakthrough in the process of AI’s understanding
of the world [8]. The results show that Sora can
generate high-quality videos of up to 60 seconds
from the text provided by user. Meanwhile Sora is
capable of extending to generate images or videos based
on uploaded images or videos. From the generation
samples presented, it can be found that Sora is
particularly good at understanding the physical world,
and all the generated content mostly compliant with the
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laws of physics. There is every indication that Sora has
the beginnings of a world model and the potential to
become an excellent physics engine in the future [9].

1.2. Physics Engine
A physics engine is a type of software used to simulate
a variety of physical properties, often used in fields
that require the use of dynamics, acoustics, optics, and
electromagnetism [10]. This includes object collisions,
particle systems, optical rendering, and many other
physical behaviors. However, the more accurate the
physics engine, the more computation it requires, so it
is always necessary to choose the appropriate physics
engine for different application scenarios to achieve
better performance [11].

1.3. Video Game
Video games are an important scenario for the
application of physics engines [12]. Unlike the 2D
games of the past, 3D games tend to give players an
immersive experience. Since the release of the first 3D
game in the late 20th century, physics engine iterations
have often caused an uproar. This is because, in order
to support the real-time nature of the game as well
as the feel of the experience, physics engines have
had to choose a balance between performance and
effectiveness. However, with the rapid development of
computer hardware, especially after the introduction
of GPUs, the effectiveness of physics engines has been
qualitatively improved, and the gaming industry has
entered a period of booming development [13].

1.4. Virtual Reality
Virtual Reality is a virtual 3D space created by a
computer that allows the user to interact with any
object in that space [14]. The physics engine plays an
extremely important role here; it seems to be the eternal
law of virtual reality, controlling the physical behavior
of the virtual world. Any user interaction data and the
current state of the space are fed into the physics engine
in real time, and then rendered in real time according to
the physics engine’s response [15].

2. The Sora Based World Model
As mentioned above, Sora has the potential to be
a world model. The difference between physical
interaction based on a world model and traditional
interaction based on a physics engine is indicated in
Fig 1 [16]. The traditional physics engine computational
process requires the prior construction of a physical
space, and obtains the state of the object as well as the
current action to perform a large number of numerical
simulations, and finally obtains an approximation of

the corresponding, and then returns the dynamics
results to the object. The world model-based physics
engine, on the other hand, does not need to construct
a space in advance, but only needs the current state
and object’s action to generate the subsequent physical
state of the object. The extreme freedom of the world
model makes it possible to build an open world
[17]. As OpenAI demonstrated, the Minecraft game
video generated by Sora already indicates the initial
characteristics of the physics engine, and in the future
it may be possible to approximate the effects of the
physics engine via utilizing prompt engineering to
allow Sora to generate videos that are more focused on
the physics properties.

3. Advantages
1. Generalization: The Sora-based physics engine is

more generative, and once the model is trained, it
can adapt to different physical conditions without
the need to update the physics computation rules
for it, and do not require to build the physics
scenario in advance.

2. Effectiveness: World models are able to cap-
ture more subtle physical changes due to the
fact that traditional physics rule-based engines
have explicit mathematical and physical theo-
rems, which makes some complicate interactions
extremely difficult to simulate. World models, by
contrast, are driven by large amounts of data and
can learn minute characteristics.

3. Innovation: The world model can also be
utilized with simulations of phenomena that
are currently physically difficult to explain, and
often these behaviours cannot be reproduced with
conventional physics engines. Simulators built in
this way can make simulations more robust.

4. Weakness
1. Explainability: Due to the problem of Explain-

ability of the world model, this leads to certain
times when the results produced by the model are
not controllable, e.g. generating phenomena that
do not exist objectively.

2. Data Quality: Large models often require numer-
ous data for training, but how to ensure the qual-
ity of the data is a critical issue; good data enables
superior model performance, however bad data
makes the model uncontrollable.

3. Real-time: In general, a world model is a model
with a large amount of parameters, which requires
vast computations, causing real-time a very essen-
tial issue. Ensuring temporal coherence in video
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Figure 1. The Comparison Between Conventional Physics Engine Loop And Sora Based Dynamics Computation.

Figure 2. The Potential Structure For Future Immersive Interaction.

3
EAI Endorsed Transactions on 

AI and Robotics 
| Volume 3 | 2024 |



generation is crucial for producing seamless and
natural-looking sequences. Maintaining consis-
tency in actions, movements, and transitions over
time poses a challenge for text-to-video convert-
ers, especially for long and complex narratives.

5. Future Outlook
Overall, the emergence of Sora opens a new door for
physics engines and virtual reality, allowing for a more
general model of the world. In future applications, Sora
can be combined with other generative models, such
as the LLM, to build a fully immersive virtual world,
the structure of which is shown in Fig. 2. The user
interacts with the LLM via a series of sensors, which
extracts relevant semantic information and translates
it into different behaviours in the virtual world.
Through these specific behaviours, pre-information can
be generated for input to the world model, such as map
generation, sound synthesis, animation display, etc.
The world model receives this information, performs
simulation calculations, and finally generates new state
and interaction data and feeds it back to the user side. In
addition, world models can be used in robot simulation,
autonomous driving, animation and many other fields.
We expect to witness the qualitative changes that Sora
will bring to various industries in the near future [18,
19].
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