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Radar data at work

#~ AIRSIDE WATCH
&

Putting RADAR Data to work towards airside efficiency

Aviation IT Forum for Russia & CIS / Moscow 2018
Frangois Chazelle — Partner & CCO
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GROUND RADAR DATA

A-SMGCS or

Primary Radar Secondary Radar

ASDE-X Feed

Succession of timestamped
instantenous snapshots of the platform




A-SMGCS / ASDE-X — A RICH SOURCE OF DATA

» 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 ASMGCS feed at Paris-CDG over one day




A-SMGCS / ASDE-X — DATA PROCESSING

STEP 1: Decoding and Breakdown into Trajectories




A-SMGCS / ASDE-X — DATA PROCESSING

STEP 2: Data pre-treatment and enrichment

— X : - Adding of g
= i Filters “| enriched data i @
STile \l, p /
> Additional data: i S g

Acceleration i (o —

= Type of Trajectory (Take-off / Landing)

"= Trajectory Phases (pushback, taxi, de-icing...)




AUTOMATED MAPPING
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Automated mapping of taxiways, runways and aprons




AIRSIDE WATCH ANALYTICS (G A'RSIDE WATCH

» Visualization of trajectories:

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

—| ﬁ MRS'DEWA.T_C" — ﬁ AIRSIDE WATCH




AIRSIDE WATCH ANALYTICS % AIRSIDE WATCH

> Search Parameters

Trajectories search

* Multiple zones of passage

* On ground / Airborne

* Arrival / Departure

e Gate or stand, Runway

e Airline

* Aircraft type

* Origin / Destination

e Visibility & lighting conditions
* Date and/or Time window

277

M On groun d Airborne

@ Flight action

Arrival || Departure Other

Departure point




AIRSIDE WATCH ANALYTICS (Z A'RSIDE WATCH

» Efficiency Analytics

o 4~ AIRSIDE WATCH
* Runway occupancy time g
* Ruway throughput s o o AT ﬂ

* De-icing bay throughput

|
*
\

* Delays at holding points 4
* Congestion detection i \ | , v
oo ° } 4‘?‘: ; e = A
* Taxiing time |
g . DR : ‘ o !1 = ffnf:_-fwﬁ ; Speed | Others

* Most used taxiing routes s o N PR —
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: WS T it Taxiing I —5225
X Catl area 1 —31s

s Take-off run —48s
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AIRSIDE WATCH ANALYTICS
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— Improve Airport Operations

@ AIRSIDE WATCH
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Radar data at work

Help
Vehicle properties A
Manufacturer Type Airline
Airbus A332 Air France
Mobile type RECAT-EU code
aircraft B
Trajectory properties D 4
Speed Others
Push-back = —120s
Finalizing push- = =475
back
Taxiing —5225
Catlll area —33s
Catl area 2 —31s
Line up —70s
Take-off run =il
—183s

Air
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CUSTOMIZABLE DASHBOARDS
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Radar data at work
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ENVIRONMENTAL IMPACT
» Environmental Module /7 AIRSIDE WATCH

Radar data at work

(=)

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

CDNL EPNL  LCMAX TAPNL
CEXP LAEQ NEF TAUD
CNEL LAEQD PNLTM TAUDSC
DNL LAEQN SEL  TAUDP

Aircraft Performance’
Fuel Consumption

Total Noise

O o . - ‘ ..‘t,;'.f,'& (n:; ':) External to AEDT LAMAX::E xsﬂﬁc &;lulssilzns
Emissions & Air Quality: - | :
* Daily reporting per aircraft & airline based on actual aircraft ot BB ol Weather alultions
R Pollutants Noise Capability
Results

trajectories

Airports

* Modelling of Air Quality 1% N\

e |/ B = o Fot g |
Dal:ti:se :Co VOC  PMNV Emissions |  Grids A':‘placy | Contours
27 NMHC PMSO Inventories | By
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* Noise modelling il .. C N
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* Benchmarking vs. Actuel measurements ity o
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SAMPLE DASHBOARD - easylet emissions @Paris-CDG
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MACHINE LEARNING

OF WEATHER DATA
= AIRSIDEWATCH

[
\E— Improwe Aaport Dperacons

Automated real-time updates of RCCs for each runway

PAVED RUNWAY CONDITION ASSESSMENT TABLE

Alrport Estimated Runway Condition Assessment

Pilot Reports
(PIREPS) Provided
To ATC And Flight

Current:

Runway Condition Downgrade Dispatch
Assessment - Reported Assassment Criterla
Code Murrway Description Mu () o.“c':m‘v::‘uml d D':;::ond rimEr
. . vy Ory
| « Wet (Bmootn. Grooved or PF
o Frost
LS or less of. 0y Eraking deceleration ks nomal for the
5 . Uater o wheel broking offort app ed Good
o S highes Directional control s norma
o Dry Sro
o YWt Sno
At . Good
e or below <13°C 336y Brake deceleration and comroladlity o
» Compacied Sno 1 Detween Cood anc Mecium. Medium
« et Sippery
Al o below «3°C Braxing deceleration is noticeadly
Doy ar Vet St & - recduced for the wheel draking effort
3 o Dry or Wet Snow grester than 18 35-30p ) MeSm
. : 0ppiad, Drectional control may oe
Abowve -13°C and at or balow -3°C: sightyy reduced
* Compacied 3no <
| Greater than 18~ of:
o Brake ceceleration and comrotaniny | Mecum
2 Above °C 29-26p Is between Maedium and Poor ©
« Dry or Wet Snow grester than 1@ LK SE/OpN g Nopte
» Corgpacied S 3
Braking deceleration is significently
3 Al or below -3°C 2821 reduced for the whee! braking effort Poar
.loe oyt apphed, Directional control may bo
sgnificanily reduced
o Vet ica
g e = Eraking deceleration s mremal 1o
e I: -"" on fop of 2 :‘T"'d Sno 200 Y- xistent for Bhe whoel Draiing -
= vy ’_'r‘::‘,"‘ over ice or wer | 4ot appled. Directicnsl control may
‘L"c_‘:' be uncertain
Manual processing of Weather . ;
P & CFME Vehicle Pilot

forecast + sensor data

RUNWAY CONDITION - TALPA RCC

AIRPORT SURFACE
MOVEMENT RADAR DATA

>~ AIRSIDE WATCH

'\E— Imgrowe Awport Operations

*CFME: Continuous Measurement Equipment




RUNWAY CONTAMINATION DATA

SENSORS TALPA o A

FAVED RUNWAY CONDITION ASSESSAINT TARLE

R N )
— ey
075
ey Coodime Lo v p ~mond
P P

= Contaminant Type 1 - :::-"“ :
= Contaminant Depth ‘~ - EEEEE|—
= Air Temperature i mnscsm) e

Improve Airport Operations

@ AIRSIDE WATCH QQ

= Dew Point

= Contaminant Type
4 . . MACHINE LEARNING
= Contaminant Depth = Freezing Point OF WEATHER DATA
= Air Temperature = Ground Temperature 2 AIRSIDE WATCH
Imgrowe Auport Operations

Ice Early Warning Systems




RUNWAY FRICTION () / PILOT REPORTS

ot s comprin s e Use of CFME vehicles disruptive

PIREP (Pilot Report)
Highly Subjective

- Use of ground radar data
each aircraft becomes a sensor

- \‘*~‘—h e

4 (2700 x 60m)

AIRPORT SURFACE
MOVEMENT RADAR DATA

- No disruption of runway operations

=~ AIRSIDE WATCH

I\E.- Imgrowe Aaport Operations




(€ ARSDEWATCH TALPA RCC DASHBOARD

Automated RCC for each third of each runway in real time

ﬁ AIRSIDE WATCH
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(G MRSDEWATCH  TA) PA RCC DASHBOARD

Automated RCC for each third of each runway in real time

=  More reliable output for improved runway safety

=  Optimized scheduling of CFME measurements

{2 MEoewarch
.

=  Optimized scheduling of de-contaminations




AIRSIDE WATCH DEPLOYMENT (G A'RSIDE WATCH
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» Paris-CDG Airport — AirsideWatch + TALPA RCC

» Paris-Orly Airport — AirsideWatch

27R




AIRSIDE WATCH DEPLOYMENT (G A'RSIDE WATCH

» Inputs for Taxiing time simulations

- B i
‘-‘“ Sk ;.'_. '_?- at Beijing Capital Airport

» Demo at Montréal-Trudeau Airport
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https://213.246.57.153/BCIA/#/
https://213.246.57.153/BCIA/#/

AIRSIDE WATCH USE CASES (G "'RSIDEWATCH

AIRSIDE ANALYTICS

4~ AIRSIDE WATCH

races SAFETY EVENTS
= TALPA RCC
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RADAR Data Breakdown into searchable trajectories

NOISE & EMISSIONS
IMPACT




