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 Academic Org: Dept of Computer Sci & Engg – Subject: AI: Systems & Tech

Course: AIST4050 Course ID: 015393 Eff Date: 2026-07-01 Crse Status: Active Apprv. Status: Approved [New Course]
Embodied Intelligence: Algorithms and Applications 具身智能算法與應用

 
Embodied intelligence represents a paradigm where intelligent systems achieve cognition through physical interaction with their environment, with recent breakthroughs 
enabling transformative applications in autonomous systems. This course aims at providing students with fundamental knowledge and techniques in embodied intelligence, 
covering theoretical foundations of scene recognition, machine learning methods, multimodal interaction technologies, and policy learning algorithms including reinforcement
learning and imitation learning. Application domains such as autonomous navigation, healthcare, and human-robot interaction will be covered. Through lectures, 
assignments, and project exercises, students will acquire theoretical understanding and practical skills in developing embodied intelligent systems and technologies.

具身智能是智能系統通過與物理環境交互實現認知的範式，該領域的突破性進展推動了自主系統的變革性應用。本科旨在為學生提供具身智能的基礎知識和技術，涵蓋具身認
知理論基礎、機器學習方法、多模態交互技術，以及包括強化學習和模仿學習在內的策略學習算法。科目將探討自主導航、醫療機器人和人機交互等應用領域。通過講課、作
業和實驗練習，學生將獲得開發具身智能系統的理論理解和實踐技能。
 

Grade Descriptor: A

EXCELLENT – exceptionally good performance and far exceeding expectation in all or most of the course learning outcomes; demonstration 
of superior understanding of the subject matter, the ability to analyze problems and apply extensive knowledge, and skillful use of concepts 
and materials to derive proper solutions.

有關等級說明的資料，請參閱英文版本。

B

GOOD – good performance in all course learning outcomes and exceeding expectation in some of them; demonstration of good understanding
of the subject matter and the ability to use proper concepts and materials to solve most of the problems encountered.

有關等級說明的資料，請參閱英文版本。

C

FAIR – adequate performance and meeting expectation in all course learning outcomes; demonstration of adequate understanding of the 
subject matter and the ability to solve simple problems.
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有關等級說明的資料，請參閱英文版本。

D

MARGINAL – performance barely meets the expectation in the essential course learning outcomes; demonstration of partial understanding of 
the subject matter and the ability to solve simple problems.

有關等級說明的資料，請參閱英文版本。

F

FAILURE – performance does not meet the expectation in the essential course learning outcomes; demonstration of serious deficiencies and 
the need to retake the course.

有關等級說明的資料，請參閱英文版本。

Equivalent Offering:
Units: 3 (Min) / 3 (Max) / 3 (Acad Progress)
Grading Basis: Graded 
Repeat for Credit: N
Multiple Enroll: N
Course Attributes:  

 
Topics:

COURSE OUTCOMES
Learning Outcomes:

At the end of the course of studies, students will be able to:
1. Design and implement embodied intelligent systems in simulation environments. Develop intelligent agents in physics 
simulators (PyBullet, Isaac Gym, or MuJoCo) that integrate virtual sensors (RGB cameras, depth sensors) and actuators to 
interact with simulated environments. Grasp embodied AI interactions with large language models and vision-language models.
2. Apply reinforcement learning and imitation learning for different tasks. Implement and train RL algorithms (DQN, PPO, SAC) 
and imitation learning methods (behavioral cloning, DAgger) using standard frameworks (Stable-Baselines3, RLlib) to solve 
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navigation, grasping, and manipulation tasks, and understand sim-to-real transfer principles.
3. Process and fuse multimodal sensor data for problem solving. Use computer vision libraries (OpenCV, PyTorch Vision) to 
process RGB images and depth maps, implement sensor fusion algorithms to combine camera and LiDAR data, and build 
perception pipelines that enable robots to detect objects, estimate poses, and make decisions in both simulation and real-world 
applications.

 
Course Syllabus:

Week 1: What is Embodied Intelligence?
Week 2: Camera and Vision Systems
Week 3: LiDAR and 3D Sensing Technologies
Week 4: Multimodal Perception
Week 5: Reinforcement Learning Fundamentals
Week 6: Policy Gradient Methods
Week 7: Imitation Learning
Week 8: VLM-based Planning
Week 9: Embodied AI Applications in Autonomous Driving
Week 10: Embodied AI Applications in Elderly Caring
Week 11: Embodied AI Applications in Healthcare
Week 12: Human-machine Partnership in Embodied AI
Week 13: Future Trends and Ethical Considerations

 
Assessment Type: Examination ：40%

Homework or assignment ：40%
Presentation ：5%
Project ：10%
Participation ：5%

 
Feedback for Evaluation:

1. Course evaluation and questionnaire;
2. Results of assignments and examination;
3. Question-and-Answer sessions during class;
4. Student consultation during office hours or online
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Required Readings:
  -

 
Recommended Readings:

1. Pfeifer, R., & Bongard, J. (2006). How the Body Shapes the Way We Think: A New View of Intelligence. MIT Press.
2. Russell, S., & Norvig, P. (2021). Artificial Intelligence: A Modern Approach (4th Edition). Pearson.
3. Sutton, R. S., & Barto, A. G. (2018). Reinforcement Learning: An Introduction (2nd Edition). MIT Press.
4. Goodfellow, I., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.
5. Thrun, S., Burgard, W., & Fox, D. (2005). Probabilistic Robotics. MIT Press.

OFFERINGS
1. AIST4050 Acad Organization=CSD; Acad Career=UG 

COMPONENTS
LEC : Size=60; Final Exam=Y; Contact=3
TUT : Size=60; Final Exam=N; Contact=1

ENROLMENT REQUIREMENTS
1. AIST4050 Enrollment Requirement Group:

Prerequisite: AIST1000

New Enrollment Requirement(s):
Pre-requisite = AIST1000

Additional Information
eLearning hrs for blended cls      0  
VTL-Onsite face-to-face hrs      0  
VTL-Online synch. hrs      0  
VTL-Online asynch. hrs      0  
No. of micro-modules      0  
Research components (UG)      0%  
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