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What is WiFi Sensing about?

AP

WiFi Waves

• Collect CSI amplitude, phase and RSSI

• Real-time visualization and filtering 

• Real-time testing of AI/ML/DL models

• Walls

• Objects

• People

• Movements

Propagation  
pattern change due 

• Environment changes

• Objects position

• People

• Position

• Identity

• Breathing phase

• Heartbeat

• Sleeping phase 

• Movements

Used to
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WiFi Sensing pipeline from an AI perspective
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What do we need to start with WiFi sensing?
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Solid 
understanding of 

Wireless 
Communication

Programming 
Skills (Python, 

C/C++, or 
MATLAB)

Artificial 
Intelligence

Networking 
Knowledge

Signal 
Processing

Hardware 
Knowledge



Setting up a WiFi Sensing system
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•Nexmon

•Picosense

•Linux 802.11n CSI

•Atheros CSI Tool

Install existing 
CSI extraction 

tools

•Training CSI data

•Testing CSI data

Data Collection
•Automatic gain 
compensation

•Noise removal

•Feature extraction

•Visualization

Offline CSI data 
preprocessing

•Save training 
performances

•Save Testing 
performances

ML Models 
training/testing •If not satisfying, 

go back 
otherwise move 
forward

Identify best 
AP/CSI 

extraction

•Save 
performances

Collect validation 
data on such 
configuration

Enable accessibility 

to WiFi sensing 

systems, simplifying 

usage for all levels of 

technical proficiency.



Our Goal
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Enable accessibility 

to WiFi sensing 

systems, simplifying 

usage for all levels of 

technical proficiency.

Make WirelessEye 

freely accessible to 

the community. 

Git Page: 

WirelessEye



Illustration of WirelessEye’s workflow
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CSI 
Server

Timestamp

Amplitude

Phase

RSSI

MAC addr

Raspberry PI
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Classifier output

APs
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WirelessEye Studio

Pattern 
Recognition 

Mode Generation

Real-time 
Classification

CSV Files

Data 
Management

CSI
Preprocessing

Model

Live export

CSI 
Visualization

Mandatory
Optional

Legend

Learning 
data

Classification 
results



WiFi Sensing pipeline setup using WirelessEye
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• Install Nexmon

• git clone repo

• cd WirelessEye 
Studio

• cd CSIGUI

Download

WirelessEye

• qmake

• make install

• ./WirelessEye

Compile & run 
WirelessEye • select AP

• select data format

• start record

• stop record

Collect CSI-
RSSI data

• config. model

• run train_model.py

• save model

Train 
AI/DL/ML • ./WirelessEye

• set path to 
classify.py

• start classification

• stop classification

Real-time 
visualization



WirelessEye tabs (1)
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WirelessEye tabs (2)
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Let’s recognize the Washing Hands action
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Preprocessing

Filtering 
(Automatic Gain 

Compensation, CSI 
amplitude normalization, 

Hampel Filter)

Feature 
extraction

(statistical, temporal)

Raw data
(environment, 

CSI)

CSI-based recognition models evaluation

Train/Test 
Split 

(inter-intra days/nights)

Dimensionality 
reduction
(PCA, keep 95% 

explained variance)

Model 
Training

kNN, WkNN, SVM, RF, 
DT, CNN

Performance

• Accuracy

• Precision

• Recall

• Specificity 

• F1-Score

• RMSE

• MAE

Goal
Free 
sink

Washing 
hands

Drying 
hands

Soaping
hands



Recognizing washing hands with WirelessEye
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a

b

Moreover, WirelessEye have been used to collect data for 

seven consecutive days from multiple AP simultaneously without data loss



WirelessEye Demo
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Conclusions and Future work
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Conclusions

• WirelessEye is open-source and available on Github.

• Includes all steps of the design of WiFi-sensing systems.

• High stability during the data collection and processing.

• Highly configurable.

• Real-time visualization of WiFi-sensing model results. 

• Accepted also as Artifcat in PerCom 2024.

Future Work

• Implement as a WebApp.

• Sensor fusion with a Wireless Body Area Network and Video 
stream for the implementation of more complex Human Activity 
Recognition tasks. 

Git Page: 

WirelessEye
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