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WiMANS, the first dataset for multi-user sensing based on WiFi.
9.4 hours of dual-band WiFi Channel State Information (CSI).
Synchronized videos. Simultaneous activities of 0-5 users. The first
benchmarks for WiFi-based multi-user activity sensing.



Background

• WiFi-based Human Sensing
• Non-intrusive

• Environmental robust

• Device-free

• Sensing Tasks and Models
• Human identification: MLPs, LSTM, CNNs, CNN-LSTM hybrids

• Human localization: Naive Bayes, Auto-encoders, LSTM, CNNs

• Human activity recognition: MLPs, LSTM, CNNs, CNN-LSTM hybrids, GANs, 
attention-based bidirectional LSTM, Transformers



Drawbacks

• Single-user Limitation
• A lack of public datasets that enable WiFi-based multi-user sensing

• Insufficient Modalities and Annotations

• Lack of Comprehensive Benchmarks



Challenges

• Comparison of Existing Datasets 



WiMANS

• Each sample includes 0 to 5 users performing identical/different 
activities simultaneously

• 11286 CSI samples of dual WiFi bands (2.4 / 5 GHz)

• Synchronized video samples

• Annotated with (anonymized) user identities, locations, and activities

• The first benchmark for the multi-user sensing performance of WiFi-
based models
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WiMANS

• Each CSI Sample
• 3 seconds under a rate of 1000 Hz: 3000 time steps

• A transmitter with 3 antennas

• A receiver with 3 antennas

• Each pair of antennas with 30 subcarriers

• Dimension: 3000 x 3 x 3 x 30

• Each Video Sample
• 3 seconds under a frame rate of 30 Hz: 90 time steps

• RGB channels: 3

• Frame resolution: 1920 x 1080

• Dimension: 90 x 3 x 1920 x 1080



WiMANS

• 9 Daily Activities
• Nothing, Walking, Rotation, Jumping, Waving, Lying Down, Picking Up, Sitting 

Down, Standing Up

• 3 Daily Environments
• Classroom, Meeting Room, Empty Room



WiMANS
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WiMANS

• Simultaneous Scripts
• Instruct users to perform identical/different activities at varying locations 

independently yet simultaneously



WiMANS

• Data Annotation
• "act_<group>_<sample>"

• Each group: a specific number of users and environment

• Each label: environment, WiFi band, number of users, identities, locations, 
and activities



WiMANS

• Dataset Statistics
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Experiments

• WiFi-based Models
• Short-time Fourier Transform 

Based Random Forest (ST-RF)

• MLP

• LSTM

• CNN-1D

• CNN-2D

• CLSTM

• ABLSTM

• THAT

• Video-based Models
• ResNet

• S3D

• MViT-v1

• MViT-v2

• Swin-T

• Swin-S



Experiments

• WiFi-based Models



Experiments

• Number of Users
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Experiments

• Video-based Models



Experiments

• Model Complexity and Time Efficiency



Discussion

• Limitations
• Daily activities

• Challenging conditions

• WiFi devices

• Future Work
• Multi-user pose estimation

• Dual-band augmented sensing

• Cross-domain sensing



WiMANS
The First Dataset for WiFi-based Multi-user Activity Sensing

https://github.com/huangshk/WiMANS
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