The Hong Kong University of Science and Technology

Division of Arts and Machine Creativity (AMC)

AMCC6500, Fall 2026/27


Course code:		AMCC6500 (3 credits)
Course title:		World Models for Machine Creativity and Embodied AI
Abbreviated title:	World Models
Course instructor:	Prof. Fangneng ZHAN
Target students:	Postgraduate and senior undergraduate students in AMC, CSE, and related programs
Class quota:		45
Grading requirement:	Letter grades

Course description:
This special topics course introduces world models as learned predictive representations that enable AI systems to anticipate future states, reason about actions, and simulate physical or digital environments. It covers model-based reinforcement learning and latent dynamics, video prediction and diffusion-based simulators, joint-embedding predictive architectures (JEPA), and applications in world simulation, creative generation, generative games, autonomous driving, and embodied intelligence. For Arts and Machine Creativity students, the course foregrounds world models as engines for creative media, interactive content generation, and computational imagination in visual art and animation.
Enrolment requirement: N.A.
Common Core competencies: N.A. (This is not a Common Core course.)
Course objectives
The course explores world-model concepts and architectures; builds the ability to evaluate current research and evidence; supports the design of small technical or creative prototypes; and develops critical reflection on applications, limitations, authorship, safety, and responsible use in machine creativity and embodied AI.

Course Intended Learning Outcomes
On successful completion of the course, students will be able to:
1. Define world models and explain their roles in prediction, simulation, representation learning, and decision making.
2. Compare major world-model architectures, including latent dynamics models, video diffusion/transformer simulators, JEPA-style latent prediction, and structured spatial representations.
3. Critically read and evaluate current research papers using appropriate metrics, benchmarks, and claims about physical consistency, controllability, and task performance.
4. Design and implement a small-scale experiment, benchmark, or prototype involving future prediction, learned simulation, action-conditioned modeling, or creative world generation.
5. Analyze applications and risks of world models in embodied intelligence, autonomous driving, generative environments, machine creativity, art/design practice, and human-AI co-creation.
Teaching and learning activities:
1. Lectures and concept briefings (approximately 18 hours): Foundations, architectures, prediction objectives, video/diffusion simulators, JEPA-style representation learning, action-conditioned modeling, and embodied-AI applications. Mapped CILOs: CILO-1, CILO-2, CILO-5.
2. Guided paper discussions and student-led seminars (approximately 9 hours): Critical reading, comparison of modeling assumptions, evaluation of claims, and connections to creative media and machine creativity. Mapped CILOs: CILO-2, CILO-3, CILO-5.
3. Hands-on technical exercises and creative-demo studio work (approximately 9 hours): Small implementations, controlled experiments, prompt/control interfaces, or design prototypes involving simulation, interactive generation, games, or embodied agents. Mapped CILOs: CILO-2, CILO-3, CILO-4.
4. Demo presentations and critique (approximately 3 hours): Presentation, peer feedback, and synthesis of technical, creative, and ethical lessons. Mapped CILOs: CILO-3, CILO-4, CILO-5.

Planned Assessment and Weightings:
	Assessment task
	Weight
	CILOs assessed

	Participation & Assignments
	20%
	CILO-1, CILO-2, CILO-3, CILO-5

	Mid Term Presentation
	30%
	CILO-2, CILO-3, CILO-4, CILO-5

	Final Presentation
	50%
	CILO-1, CILO-2, CILO-3, CILO-5




Weekly Course Outline
	Week
	Topics
	Briefly outline what this topic will cover
(Include reading assignments if available)
	Indicate which course ILOs this topic is related to
(Write CILO-1, CILO-2, etc.)

	1
	World models: motivation, history, and AMC framing
	What is a world model? Prediction, simulation, counterfactual reasoning, imagination, and relevance to Arts and Machine Creativity.
	CILO-1

	2
	Foundations: generative models, video generation, and embodied AI
	Key generative-model families and their relationship to world modeling; video generation as prediction; and perception-action loops in embodied AI.
	CILO-1, CILO-2

	3
	Video world models I: diffusion and simulation
	Diffusion-based video prediction, spacetime tokenization, long-horizon coherence, object permanence, Sora-style simulation, GameNGen, and creative control.
	CILO-2, CILO-3

	4
	Video world models II: autoregressive generation
	Autoregressive video prediction, discrete visual tokenization, next-frame and next-token objectives, long-context modeling, controllable rollouts, and comparison with diffusion-based approaches.
	CILO-2, CILO-3

	5
	JEPA and latent predictive architectures I: foundations
	I-JEPA and related joint-embedding predictive methods; predicting representations rather than pixels; context-target design; representation collapse; and learned abstractions.
	CILO-2, CILO-3, CILO-4

	6
	JEPA and latent predictive architectures II: video and planning
	V-JEPA, V-JEPA 2, and related video models; temporal prediction in latent space; physical reasoning; action-conditioned forecasting; and planning.
	CILO-2, CILO-3, CILO-4

	7
	Evaluation: fidelity, physical consistency, and creative control
	Metrics and benchmarks for rollouts, controllability, temporal consistency, state understanding, creative diversity, task performance, and failure analysis; paper critique workshop.
	CILO-3

	8
	World models for machine creativity
	World models for performance, animation, games, interactive scenes, design exploration, agent behavior generation, and human-AI co-creative workflows.
	CILO-2, CILO-4, CILO-5

	9
	World models for embodied AI
	Action-conditioned prediction, model-predictive control, image-goal planning, vision-language-action policies, data generation, simulation, and real-world deployment.
	CILO-2, CILO-4, CILO-5

	10
	World models for 3D/4D environments
	Three-dimensional scenes and dynamic 4D representations; geometry-aware prediction; neural fields and Gaussian representations; controllable scene evolution; and applications to simulation and world-building.
	CILO-2, CILO-4, CILO-5

	11
	Agentic world models
	World models as predictive components for agents; latent actions, planning, memory, exploration, tool use, interactive learned environments, and closed-loop evaluation.
	CILO-2, CILO-3, CILO-4, CILO-5

	12
	Open challenges, safety, authorship, and research frontiers
	Causality, counterfactuals, physical grounding, long-horizon planning, multimodal alignment, hallucinated physics, evaluation validity, authorship, and responsible deployment.
	CILO-3, CILO-5

	13
	Creative demo or paper presentation
	Student creative demos or paper presentations, peer critique, final review, and synthesis of promising research directions for world models in Arts and Machine Creativity.
	CILO-1 to CILO-5
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