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Motivation Why Collecting Data?

Find an alternative for information flow in 
the absence of infrastructure.

Context aware forwarding protocols in 
wireless ad hoc networks

Human Mobility
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Human Mobility

To improve the flow of information and make communication more adaptive: 

Motivation

Collecting data from devices
equiped with radio technologies

Analyse Data
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➢ WiFi probles

➢ BLE beacons

➢ Cellular network data, etc.

Wireless technologies used to study human mobility: 

Motivation

The aim is to collect wireless data as much as possible at the same time. 

Short Range

Long Range

Combination New insights

Goal
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HardwarePILOT Dataset

Get wireless data → Limited by hardware capabilities/services

Raspberry pi Arduino ESP32

WiFi Bluetooth

LTE LoRa

SigFox

FiPy - Pycom
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Implementation

WiFi

BLE

LoRa

Acc

PILOT Dataset

Final set-up
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PILOT Dataset Scanning Configuration

WiFi Beacons BLE Advertisements LoRa Packets Acceleration

2.4 GHz frequency 868 MHz (Europe) 

The LoRa device listens to different frequencies and switch between them every second. [863000000, 
864000000, 865000000, 866000000, 867000000, 868000000, 869000000, 864862500, 865062500, 
865402500, 865602500, 865985000, 866200000, 866400000, 866600000].
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PILOT Dataset Scenarios
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Bluetooth 
Advertisement

Cool!

WiFi 
beacons 
WoHoo! 

PILOT Dataset Network Scanning



1/26/2023-12

PILOT Dataset

Text CSV

WiFi

BLE

LoRa

Acc

WiFi

BLE

LoRa

Acc

Bus

Car

Retrieved Data from SD cards

Text CSV

Text CSV

Text CSV

Home

To Saved



WiFi

1/26/2023-13

PILOT Dataset WiFi Log



LoRa
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PILOT Dataset LoRa Log



BLE

Acceleration
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PILOT Dataset BLE and Acceleration Logs
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Primary Observations

WiFi - Office WiFi - Bus

WiFi Observation

Fig 1: WiFi AP appeared in office monitoring

RSSI

Time

B
SS

ID

RSSI

Time

Fig 2: WiFi AP appeared in Bus monitoring
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Primary Observations

WiFi - Car WiFi - Train

WiFi Observation

Fig 3: WiFi AP appeared in Car monitoring
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Fig 4: WiFi AP appeared in Train monitoring
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Primary Observations

WiFi - Office

Packet Loss!

Fig 1: WiFi AP appeared in office monitoring
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Effect of Dwell TimePrimary Observations

Check the configuration Dwell Time = 20 ms

Represents the scanning time on each 
channel to listen for packets. 

Node A: Scanning on 2.4GHz  frequency with 20 ms 
dwell time on each channel

Node B: Scanning on 2.4GHz  frequency with 120 ms 
dwell time on each channel

Both nodes are scanning at the same time for 23 minutes
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Effect of Dwell TimePrimary Observations

15 mac @ 19 mac @
Fig 1: Node A - 20 ms Fig 2: Node B - 120 ms

Time Time
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Summary 

PILOT Dataset

Four jointly collected
information

Labeled
Several mobility contexts

A description for 
each scenario

Public 

Conclusion

The dataset collected for approximately 70 hours, with a size around 170 MB
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Conclusion Challenges

Hardware challenges

Corrupted SD card

RTC syncronization

Device disconnected/ Reboots
Gap
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Conclusion Future Work

➢ Enrich the dataset

➢ Scan for more scenarios

➢ Select a specific mobility model to collect real data

➢ Investigate in the open issues (LoRa, Packet loss)

➢ Create a machine learning model to guess the flow 
of network or the mobility context of devices.

Work in progress and future plan:
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Data, Data, Data!

I cannot make bricks without clay.
- Sherlock Holmes



Data, Data, Data!

I cannot make bricks without clay.
- Sherlock Holmes

Thanks for Listening!
Email: jana.koteich@inria.fr

GitHub: https://github.com/Janakoteich/PILOT-Dataset-Collection-of-Multi-
communication-Technologies

1/26/2023
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