
Multi-Agent Systems

1

• Kai Cai

• cai@omu.ac.jp



Zoom
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Meeting ID: 993 3804 4669 
Passcode: mas2022
Link:
https://omu-ac-jp.zoom.us/j/99338044669?pwd=cHNzUHdQKzg1SkkxckJCTmVRZC9VUT09

- Turn on your video, unless your bandwidth is 
too low

- Unmute yourself only when you want to talk 
or are asked to talk

- All lectures are recorded (let me know if you 
have issues)



Teams as backup
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1. Open your Teams app

• 2. Search “cai@omu.ac.jp”

• 3. Write to me a message with your name and 
omu email address

• à I will create a Team and a Mailing list for 
this course
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Introduction



Examples in nature
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Examples in engineering
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Applications
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Applications
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Applications
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Applications
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Applications
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In this course

12

1. Modeling of multi-agent systems

• 2. Formulation of fundamental cooperative 
control problems

• 3. Design of distributed control algorithms for 
solving these problems and analysis tools



Averaging
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Consensus
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2D formation
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3D formation
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Hottest topic in control
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Keywords: 

Multi-agent systems

Cooperative control

Networked systems

Networked control



CDC 2022 program
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Day 1:



CDC 2022 program
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Day 2:



CDC 2022 program
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Day 3:



Work done in this group
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Multi-agent consensus: 



Work done in this group
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Multi-agent averaging: 



Work done in this group

23

Multi-agent optimization: 



Work done in this group
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Multi-agent formation: 



Book in progress
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This monograph will be used as a 
reference for this course.



Course content
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1. Graph theory 

• 2. Averaging

• 3. Consensus

• 4. 2D formation

• 5. 3D formation

• * Matlab codes for simulation



Matlab codes
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Matlab tutorials
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1. Two (or three) Matlab tutorials will be given 
by TA on 12/02 and 12/09 (possibly 12/16)

2. TA: 
Kento Kugo (m21tb017@st.osaka-cu.ac.jp) 
Zhaojian Cai (m21tb301@st.osaka-cu.ac.jp)

3. Download Matlab 2015 from:
https://www.control.eng.osaka-cu.ac.jp/teaching/mas2022

4. Install Matlab before 12/02

5. Set up OMU VPN for off-campus use



Grading
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Final project 100%

1. Reading assignment 50%

2. Matlab simulation project 50%



Information and contacts
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1. Moodle (schedule & slides)

2. Course website (all materials)
https://www.control.eng.osaka-cu.ac.jp/teaching/mas2022

3. Q & A
Moodle message or email: cai@omu.ac.jp (Cai)
m21tb017@st.osaka-cu.ac.jp (Kento Kugo)
m21tb301@st.osaka-cu.ac.jp (Zhaojian Cai)


