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Today we are announcing Genie 3, a general purpose world model that can generate an
unprecedented diversity of interactive environments.

Given a text prompt, Genie 3 can generate dynamic worlds that you can navigate in real time at 24 frames per second,
retaining consistency for a few minutes at a resolution of 720p.
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Towards world simulation

At Google DeepMind, we have been pioneering research in simulated environments for over a decade, from training agents to
master real-time strategy games to developing simulated environments for open-ended learning and robotics. This work
motivated our development of world models, which are Al systems that can use their understanding of the world to simulate
aspects of it, enabling agents to predict both how an environment will evolve and how their actions will affect it.

World models are also a key stepping stone on the path to AGlI, since they make it possible to train Al agents in an unlimited
curriculum of rich simulation environments. Last year we introduced the first foundation world models with Genie 1and Genie
2, which could generate new environments for agents. We have also continued to push the state of the art in video generation
with our models Veo 2 and Veo 3, which exhibit a deep understanding of intuitive physics.

Each of these models marks progress along different capabilities of world simulation. Genie 3 is our first world model to allow
interaction in real-time, while also improving consistency and realism compared to Genie 2.

GameNGen Genie 2 Veo

Resolution 320p 360p 720p to 4K
Domain Game-specific 3D Environments General

Control Game-specific Limited kes'(board/ Vldeo‘—le'vel Navigation; Promptable
mouse actions description* world events
Interaction Horizon A few seconds 10-20 seconds 8 seconds Multiple minutes

Interaction Latency Real time Not real time N/A

*Additional controls such as references, style and camera are available.
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Genie 3 can generate a consistent and interactive world over a longer horizon

Capabilities Embodied agent research Limitations Responsibility Next steps

Genie 3's capabilities include:

The following are recordings of real time interactions from Genie 3.

Modelling physical properties of the world

Experience natural phenomena like water and lighting, and complex environmental interactions.
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Prompt: The video shows a first person perspective of someone navigating difficult terrain in the middle of a volcanic area. This is a real worl... +

Simulating the natural world

Generate vibrant ecosystems, from animal behaviors to intricate plant life.

Prompt: Running by the shores of a glacial lake, exploring branching paths through the forest, crossing flowing mountain streams. Set amidst... +

Modelling animation and fiction

Tap into imagination, creating fantastical scenarios and expressive animated characters.
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Prompt: A vibrant 3D style, an adorable, fluffy creature bounding across a vibrant rainbow bridge in a fantastical landscape. The creatureiss... +

Exploring locations and historical settings

Transcend geographical and temporal boundaries to explore places and past eras.

Prompt: A real world mountainous environment in the Alps. The landscape features steep, rocky cliffs and narrow gorges filled with loose scr... +

Pushing the frontier of real-time capabilities
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response to new user inputs as they arrive.

Environmental consistency over a long horizon

In order for Al generated worlds to be immersive, they have to stay physically consistent over long horizons. However,
generating an environment auto-regressively is generally a harder technical problem than generating an entire video, since
inaccuracies tend to accumulate over time. Despite the challenge, Genie 3 environments remain largely consistent for several
minutes, with visual memory extending as far back as one minute ago.

Prompt: POV action camera of a tan house being painted by a first person agent with a paint roller

The trees to the left of the building remain consistent throughout the interaction, even as they go in and out of view.

Genie 3's consistency is an emergent capability. Other methods such as NeRFs and Gaussian Splatting also allow consistent
navigable 3D environments, but depend on the provision of an explicit 3D representation. By contrast, worlds generated by
Genie 3 are far more dynamic and rich because they’re created frame by frame based on the world description and actions by
the user.
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Prompt: First-person view drone video. High speed flight into and along a narrow canyon in Iceland with a river at the bottom and moss on the
rocks, golden hour, realworld

Promptable world events

In addition to navigational inputs, Genie 3 also enables a more expressive form of text-based interaction, which we refer to as
promptable world events.

Promptable world events make it possible to change the generated world, like altering weather conditions or introducing new
objects and characters, enhancing the experience from navigation controls.

This ability also increases the breadth of counterfactual, or “what if” scenarios, that can be used by agents learning from
experience to handle unexpected situations.

Choose a world setting. Then, pick an event, and see Genie 3 create it.
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Event: Brown bear Green tractor Horse rider Hot air balloons

Fueling embodied agent research

To test the compatibility of Genie 3 created worlds for future agent training, we generated worlds for a recent version of our
SIMA agent, our generalist agent for 3D virtual settings. In each world we instructed the agent to pursue a set of distinct goals,
which it aims to achieve by sending navigation actions to Genie 3. Like any other environment, Genie 3 is not aware of the
agent’s goal, instead it simulates the future based on the agent's actions.

Choose a world setting. Then, pick a goal you'd like an agent to achieve and watch how it accomplishes it.
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Approach the industrial mixer Go to the cooling racks Walk to the glass case

Since Genie 3 is able to maintain consistency, it is now possible to execute a longer sequence of actions, achieving more
complex goals. We expect this technology to play a critical role as we push toward AGI, and agents play a greater role in the
world.

Walk carefully to the ornate gilded throne, then move to the rolling
costume rack.
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Limitations

While Genie 3 pushes the boundaries of what world models can accomplish, it's important to acknowledge its current
limitations:

o Limited action space. Although promptable world events allow for a wide range of environmental interventions, they are
not necessarily performed by the agent itself. The range of actions agents can perform directly is currently constrained.

¢ Interaction and simulation of other agents. Accurately modeling complex interactions between multiple independent
agents in shared environments is still an ongoing research challenge.

¢ Accurate representation of real-world locations. Genie 3 is currently unable to simulate real-world locations with perfect
geographic accuracy.

o Text rendering. Clear and legible text is often only generated when provided in the input world description.

¢ Limited interaction duration. The model can currently support a few minutes of continuous interaction, rather than
extended hours.

Responsibility

We believe foundational technologies require a deep commitment to responsibility from the very beginning. The technical
innovations in Genie 3, particularly its open-ended and real-time capabilities, introduce new challenges for safety and
responsibility. To address these unique risks while aiming to maximize the benefits, we have worked closely with our
Responsible Development & Innovation Team.

At Google DeepMind, we're dedicated to developing our best-in-class models in a way that amplifies human creativity, while
limiting unintended impacts. As we continue to explore the potential applications for Genie, we are announcing Genie 3 as a
limited research preview, providing early access to a small cohort of academics and creators. This approach allows us to
gather crucial feedback and interdisciplinary perspectives as we explore this new frontier and continue to build our
understanding of risks and their appropriate mitigations. We look forward to working further with the community to develop
this technology in a responsible way.

Next steps

We believe Genie 3 is a significant moment for world models, where they will begin to have an impact on many areas of both
Al research and generative media. To that end, we're exploring how we can make Genie 3 available to additional testers in the
future.

Genie 3 could create new opportunities for education and training, helping students learn and experts gain experience. Not
only can it provide a vast space to train agents like robots and autonomous systems, Genie 3 can also make it possible to
evaluate agents’ performance, and explore their weaknesses.

At every step, we're exploring the implications of our work and developing it for the benefit of humanity, safely and
responsibly.

Please cite using the following BibTex
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How to create effective prompts with Genie

Learn more >
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