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21 58 238+
countries + universities participants

Universities:
• 12 US & Latin America
• 28 Asia & Pacific
• 18 Europe
• 0 Middle East or Africa

80
teams

48
months



People · Magnetics · AI 
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21 58 80 238+
countries universities teams participants

Asia (25 Universities)
• Tsinghua University*
• Zhejiang University*
• Zhejiang University-UIUC*
• Xi'an Jiaotong University*
• Southeast University*
• Tianjin University*
• Fuzhou University*
• Hangzhou Dianzi University*
• Hefei University of Technology*
• Fujian University of Technology*
• The Hong Kong Polytechnic University*
• City University of Hong Kong*
• Nanjing University of Posts and Telecommunications*
• Huazhong University of Science and Technology*
• University of Electronic Science and Technology of China*
• Jinan University

Europe (18 Universities):
• Paderborn University*
• Siegen University*
• University of Kassel
• University of Cambridge*
• University of Bristol*
• University of Manchester*
• Aalborg University*
• TU Delft*
• Eindhoven University of Technology*
• KU Leuven*
• Politecnico di Torino*
• Mondragon University*
• Silicon Austria Labs*
• Universidad Politécnica de Madrid
• University of Nottingham
• University of Leeds
• TU Munich
• University of Twente

America (12 Universities):
• Princeton University*
• Dartmouth College*
• Georgia Institute of Technology*
• Arizona State University*
• University of Colorado Boulder*
• University of Missouri Columbia*
• University of Tennessee*
• Federal University of Santa Catarina*
• Purdue University
• Cornell University
• Northeastern University
• University of Wisconsin-Madison

Oceania (3 Universities): 
• University of Sydney*
• University of Technology Sydney*
• University of Auckland

• Tokyo Metropolitan University*
• Nagoya Institute of Technology
• Indian Institute of Science*
• Indian Institute of Technology Dharwad*
• National Institute of Technology Calicut*
• Nanyang Technological University*
• National Taipei University of Technology*
• Tribhuvan University*
• Seoul National University

* registered and finished the competition
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Magnetics & AI
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• Hopfield: Energy-based neural network (PNAS’82)
• Hinton: Back-propagation (Nature’86)

Magnetics

Ising 
Model
(1920)

Back Propagation 
*Hinton 
(1986)

*Hopfield 
Network (1982)

Magnetics for AI
AI for Magnetics



AI for Magnetics
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AlphaFoldPhysical Transformers

Magnetics for AI <> AI for Magnetics

1900 1980 2017 2022 2026

Power for AI

ImageNet / CUDA

2010

AI Transformers (GPT)

Early attempts on
NN for magnetics

2020

SSTs
IVRs



Why AI for Magnetics?
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MotorsOptics

Digital

Analog

E&M VLSI

MEMS

RF

PE & 

Magnetics

Cognitive AI in PE

AI for Systems

AI for Circuits

AI for Components

AI for Materials

Responsibility Opportunity



How AI for Magnetics?
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Fei-Fei Li Geoffrey Hinton

Computer Vision Power Magnetics

20 Years！2006 2012

ImageNet / Nvidia-CUDA AlexNet Transformer

2017

ChatGPT

20222010

ImageNet Challenge

2016

AlphaGo

2026

OpenClaw

70% magnetics 
designed by AI 
by 2040 ? !!!

MagNet 0

2020 2023

MagNet 1

2025

MagNet 2

2027

MagNet 3

2040?…

MagNet AI Agent ???now



MagNet Challenge (MC)
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MC1: Steady-State Loss

Steinmetz Equations  (100 yrs old)

e.g., DCX / IVR

MC2: Transient Dynamics

Preisach and J-A Models (50 yrs old)

t

IPFC

H

B

e.g., Inverter / Drive / PFC / PA /  WPT

iGSE often under/over-estimate core losses for PFC inductors by 30%~50%
*across different switching frequencies, amplitudes, waveforms, temperatures, for specific materials



MagNet Database
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Image (2009)Language (2005)

Magnetics (2020) • largest open-source database
• >20 commonly used materials
• <1.2 seconds per data point
• >10,000 hrs of measurement time

Haoran Li Shukai Wang Hyukjae Kwon

by Princeton by Princeton

by Princeton

Diego Serrano data, data, data



MagNet Data Quality
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data quality -> model quality

Systematic Error [%]

0 5 10 15 20-5-10-15

N
u

m
b

e
r 

o
f 

D
a

ta
 P

o
in

ts

40

80

120

160

Statistical Error [%]

0 1 2-1-2

N
u

m
b

e
r 

o
f 

D
a

ta
 P

o
in

ts
40

80

120

• Amplitude error
• Voltage bias/gain
• Current bias/gain

• Phase error
• Voltage delay
• Current delay

• Parasitic capacitance
• Temperature drift
• …

• Amplitude noise
• Voltage noise
• Current noise

• Phase noise
• Voltage noise
• Current noise

• Quantization error
• Core geometry error
• …
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Diego Serrano Thomas Guillod



MagNet Philosophy
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… power electronics state machine …

Large-Language Models (LLM)

current state + excitation = response

Non-linear 
Memory Devices 

(L, C, PZT)

Excitation 
Circuits

V(t), B(t) I(t), H(t)
excitation

response

input energy output energy

BHistory

HHistory

THistory TFuture

BFuture

states

memory
HFuture

Charles R. Sullivan Minjie Chen

energy packets (joules) = token



AI Accelerated PE Design
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… we are just at the beginning …

Circuits + AISystems + AI

Machine accelerated tools:
• Sophisticated, powerful, accurate, 

versatile, high dimensional

Human understandable models:
• Compact, explainable, insightful, 

intuitive, low dimensional

Magnetics + AI



MagNet World Cup
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MagNet Challenge 2 Winners
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Performance Track ($18,000 + GPU)

1. Siegen & Paderborn (Germany) 

2. Hefei & CityU & Xiamen (China)

3. Sydney (Australia)

Innovation Track ($18,000 + GPU)

1. Georgia Tech (USA)

2. Cambridge (UK)

3. Silicon Austria Labs (Austria)

Software Engineering Track ($5,000): 

• Hefei & CityU & Xiamen (China)

Honorable Mention ($11,000 = $1,000 x 11): 
• Tianjin, Zhejiang, UESTC, Southeast1, Fuzhou, 

Eindhoven, Bristol, ASU, Leuven, Tsinghua, Mizzou 

$52,000 USD + 2 NV GPUs



MagNet Award Ceremony
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MagNet Award Ceremony
Tuesday, March 24, 1:30PM-3:00PM
Grand Hyatt Hotel, Lone Star C Room
Zoom: https://princeton.zoom.us/webinar/regi
ster/WN_OZpYzauSQBqCYx33SbsxnQ 

TC10 Meeting (MagNet 3)
Tuesday, March 24,10:00AM-11:00AM
Grand Hyatt Hotel, Lone Star E Room
Zoom: https://princeton.zoom.us/webinar/regi
ster/WN_gwJxZho_R9S56mRfPdwnRA

Many IEEE/PSMA meetings …
https://apec-conf.org/attendees/power-
electronics-society-meetings/ 

https://princeton.zoom.us/webinar/register/WN_OZpYzauSQBqCYx33SbsxnQ
https://princeton.zoom.us/webinar/register/WN_OZpYzauSQBqCYx33SbsxnQ
https://princeton.zoom.us/webinar/register/WN_gwJxZho_R9S56mRfPdwnRA
https://princeton.zoom.us/webinar/register/WN_gwJxZho_R9S56mRfPdwnRA
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/
https://apec-conf.org/attendees/power-electronics-society-meetings/


MagNet + X
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Physics

FEM

SPICE

Agents

Database

New Interpretations

Circuits

Materials
MagNet +

AI for Accelerated Design in Power Electronics



MagNet + Physics
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• Physics-informed interpretations
• MC2 Innovation Track, 1st Place

• Physics-informed implementations
• MC2 Performance Track, 1st Place



MagNet + SPICE
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Hefei-CityUHK-Xiamen

https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/ 

• MC2 Performance 
Track 2nd Place

• Best Software 
Engineering Award

https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/
https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/
https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/
https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/
https://u2802747-b031-2c6ccc63.westb.seetacloud.com:8443/


MagNet + FEM
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Fuzhou University + HKUST + ANSYS

Performance Track 2nd Place, MagNet Challenge 1

https://insim.ai/ 

https://insim.ai/


MagNet + Agents

22

• Data
• Model
• Algorithm
• Tool
• Design rule
• Manufacturing

• MagNet-Claw
• Circuit-Claw
• System-Claw

70% power magnetics 
designed by AI before 2040? 



MagNet + People
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IS WHERE 
MAGIC 

HAPPENS!
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