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BIG DATA SOLUTIONS FOR SAFETY AND EFFICIENCY OF AVIATION OPERATIONS
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A-SMGCS / ASDE-X – A RICH SOURCE OF DATA

ASMGCS feed at Paris-CDG over one day

 Range: ≈ 60 km

 Sampling Frequency: 2 to 10 Hz

 Available Data: 

 Position (X,Y)
 Speed (VX, VY)
 Timestamp (ms)
 Altitude
 Callsign
 Aircraft Type
 Departure and Arrival
 Stand



STEP 1: Decoding and Breakdown into Trajectories

A-SMGCS / ASDE-X – DATA PROCESSING



STEP 2: Data pre-treatment and enrichment

 Additional data: 

 Acceleration

 Type of Trajectory (Take-off / Landing)  

 Trajectory Phases (pushback, taxi, de-icing…)

 ...

Filters
Adding of 

enriched data

A-SMGCS / ASDE-X – DATA PROCESSING



AUTOMATED MAPPING
Automated mapping of taxiways, runways and aprons



 Visualization of trajectories:

AIRSIDE WATCH ANALYTICS

Aircraft surface movement radar data is broken down into trajectories for each aircraft movement, from landing to gate 
or gate to takeoff.



AIRSIDE WATCH ANALYTICS

• Multiple zones of passage
• On ground / Airborne
• Arrival / Departure
• Gate or stand, Runway
• Airline
• Aircraft type
• Origin / Destination
• Visibility & lighting conditions
• Date and/or Time window
• ,,,

 Search Parameters



 Efficiency Analytics

AIRSIDE WATCH ANALYTICS

• Runway occupancy time
• Ruway throughput
• De-icing bay throughput
• Delays at holding points 
• Congestion detection 
• Taxiing time 
• Most used taxiing routes



AIRSIDE WATCH ANALYTICS



CUSTOMIZABLE DASHBOARDS



ENVIRONMENTAL IMPACT

 Environmental Module

Real-time & historical noise & emissions reporting based
on actual trajectories, speeds and accelerations

Emissions & Air Quality: 

Noise:

• Daily reporting per aircraft & airline based on actual aircraft 
trajectories

• Modelling of Air Quality

• Noise modelling

• Benchmarking vs. Actuel measurements 



SAMPLE DASHBOARD – easyJet emissions @Paris-CDG



RUNWAY CONDITION – TALPA RCC

Current: Manual processing of Weather 
forecast + sensor data 

CFME Vehicle Pilot

*CFME: Continuous Measurement Equipment

MACHINE LEARNING 
OF WEATHER DATA

AIRPORT SURFACE 
MOVEMENT RADAR DATA

Automated real-time updates of RCCs for each runway



RUNWAY CONTAMINATION DATA

 Contaminant Type

 Contaminant Depth

 Air Temperature

SENSORS TALPA
 Contaminant Type

 Contaminant Depth

 Air Temperature

Runway Contamination Depth (RCD) /
Runway Contamination Type (RCT)

Ice Early Warning Systems 

 Dew Point

 Freezing Point 

 Ground Temperature 

MACHINE LEARNING 
OF WEATHER DATA



RUNWAY FRICTION (µ) / PILOT REPORTS 
Use of CFME vehicles disruptive 

PIREP (Pilot Report) 
Highly Subjective

 Use of ground radar data
each aircraft becomes a sensor

 No disruption of runway operations

AIRPORT SURFACE 
MOVEMENT RADAR DATA



TALPA RCC DASHBOARD 
Automated RCC for each third of each runway in real time 



Automated RCC for each third of each runway in real time 

 More reliable output for improved runway safety

 Optimized scheduling of CFME measurements

 Optimized scheduling of de-contaminations 

TALPA RCC DASHBOARD 
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AIRSIDE WATCH DEPLOYMENT

 Paris-CDG Airport – AirsideWatch + TALPA RCC

 Paris-Orly Airport – AirsideWatch
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AIRSIDE WATCH DEPLOYMENT
 Inputs for Taxiing time simulations 

at Beijing Capital Airport

 Demo at Montréal-Trudeau Airport

https://213.246.57.153/BCIA/#/
https://213.246.57.153/BCIA/#/


AIRSIDE WATCH USE CASES

RADAR Data Breakdown into searchable trajectories

SAFETY EVENTS
TALPA RCC

NOISE & EMISSIONS 
IMPACT

AIRSIDE ANALYTICS


