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Schiphol’s complexity

430.000 - 445.000
flights a / year =

60 - 64 million
passengers
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Pre Corona 500.00 flights and around 72 million passangers
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Goal today

Integrated Planning & Forecasting wants to improve the
preparation, monitoring and alterations of the

operational process planning at Schiphol airport.

Start project Solutioning Future

Integrated Planning & Forecasting
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IP&F: How it works

»

I P F The Movie

Integrated Planning & Forecasting
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Fact and Figures of IP&F — Tools & Team

In Progress Security e Gate/stand @Bagage departure Bus 2.0
Ready Forecasting Pax @ Check in @Reclaim

Forecasting I Planning 1.0

RMS

IP&F Team FTE

Platform

Schiphol

1 Integrated

People counting

sensors @Schiphol
measuring the flow

ARC - CAST

23.000

messages
OUT / day

%

e T-Systems - ACRO /RMS
XN 63 buss_es
IHF <~/ *270drivers @ 3500 hrs per 3
5 controlrooms weeks for ACRO
Central Airport 165 +

Monitoring data Users

System
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IP&F Introduction...Back in time...

Motivation in 2017: Year with many capacity bottlenecks

Integrate planning & forecasting overall process steps in the

Busy may holiday with a lot of media attention '
airport process

Expectationto eventually grow to 600,000 flight movements per
year

Integral planning overall timeframes
years foresights - until day of operation

Need for increased control

k Flow- & Go-live

— Framework Flow- ]

. " " Start Tender Project progress & research passenger flow
Capacity Management IP&F Platform expansion of platform forecasting

|
Planned: Go-live

DecisiPn platform Irrtegral Start IPF Platform project Go-live check-in an
planning & forecasting with T-Systems and ARC and reclaim airside bus and
instead of silo-based systems gate/stand

Integrated Planning & Forecasting a ' %
IPF
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Best Value with 5 objectives

4 ) 4 )

Maximum facilitation of Maximum
further development of the user-friendliness

Platf -
a’é:‘rm (Forecasting and pIanning\ ( ?
\ K 4) j capabilities which balance \ " J

KPI’s

4 ) T 4 )
-] = Maximum integration in the

Long-term partnership \

I@\

) current and future IT
environment

\_ J \_
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The platform parts

CAST CLASSIC CAST EXPRESS RMS/ACRO

3D Flow simulation & forecasting Fast/Operational Flow simulation Resource allocation
& forecasting

* Insightinto the impact of spatial Insight into what number of * Allocates flights to the available
changes passengers will be at which resources as efficiently and
* Insightinto the impact of substantial touchpoint at what time qualitatively as possible based ona
adjustments to processes Calculating various scenarios within set of input parameters.
* Mainly used for strategic (mid term) existing frameworks (what if)
planning andin large (mostly spatial) Primarily used for tactical and
projects. operational purposes
Frequent updates

Integrated Planning & Forecasting




Integration

Updated Data

SNBYV data via interfaces
STFC (Short Term ForeCast)

AODB (flight schedule)

Extra informationfor
flows, planning and
actualsfor
comparisons

CAST Pax Forecast (to CDP)

—

m—

ASB

=

Results

KPl’s on optimal usage of resources

RMS/ACRO

Flow forecasting

Results

KPl’s on results like queue length waiting time,

occupancy, etc.

Static Data

Defined once and setin RMS/ CAST

Allocation Rules
Forecast Flight Schedule

Configuration Files

Terminal Layout

Pax Property Shares
Pax Routes

Process Times

Default Transfer Matrix

Schiphol T Systems /ARC
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How would this work?

Planning 1.0

) 200000 24/

ion for every 5 min

5

Q 1500 fllghts

Central Airport Monitoring 165 planners Show impact
System data

1.000 > (/D >

Impact on ]
Area limitations

other plans

Integrated Planning & Forecasting
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Benefits

BETTER COOPERATION FLEXIBILITY CUSTOMER FOCUSED

Integrated Planning & Forecasting
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BETTER COOPERATION: Integral planning enables the airport to have 1 consistant planning over time providing transparancy, common language and a shared goal
FLEXIBILITY: Utilize forecasting and realisation data directly into planning enables the airport to quickly adapt in case crowd numbers exceeds expectations
CUSTOMER FOCUSED : Integrated planning connects preparation  and alterations of all individual process steps into one overall customer journey, showing impact of deviations and enable focus on total customer experience
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oadmap IP&F

2021 2022 2023 \ 2024
Lo | 02 ] 03] 04 a4 J| a1 [ a2 [ a3 | a4

Check In planning Check In planning 2.0

Reclaim Ba Reclaim Bagage Planning 2.0
Bus planning
Gate Stand planning

Cast - Passenger flow forecasting
|

SLP PoC Security Lane Planning

Continuous Improvement & Development + Platformintegration

—_—

Project phase

Integrated Planning & Forecasting
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The Proof of the pudding is...

Integrated Planning & Forecasting
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RMS & IP&F
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Short Description Long Description Start End Preference Pref. Conflict Cat. K743 0o851005 LM 7723 162
RABAS 3.2 Only European flights RC1 Flight not having a EUROPEAN origin must not be planne... PRSI )
/-KL1073 10051005 MAN 73H8
RABAS 3.2 Nightly closing of Reclaim Hall 1 |Reclaim Hall 1 must not be used if ALLOC END is betwee... 24/01/23 25/03/23 \KB?‘\DDN@SM‘U?\XS!H
11557 16101020 CPT 77w
RABAS 3.2 Nightly closing of Reclaim Hall 2 Reclaim Hall 2 must not be used if ALLOC END is betwee.. /-KLB791070-1019 BLR 7899 51H
RABAS 3.2 Nightly closing of Reclaim Hall 2 |Reclaim Hall 2 must not be used if ALLOC END is betwee... 23/01/23 25/03/23 e A J
irmn
RABAS 3.2 Nightly closing of Reclaim Hall 2 |Reclaim Hall 2 must not be used if ALLOC END is betwee.
RABAS 4.1.3 Pref Handler allocation RC1  |The reclaim allocation plan must minimizes the number o v 300
RABAS 4.1.3 Pref Handler allocation RC2  |The reclaim allocation plan must minimizes the number o v 999
-—
RABAS 4.1.3 Pref Handler allocation RC3  |The reclaim allocation plan must minimizes the number o. v 150

RABAS 4.1.3 Reclaim allocation Dnata
RABAS 4.1.3 Reclaim allocation Dnata
RABAS 4.1.3 Reclaim allocation Menzies
RABAS 4.1.3 Reclaim allocation Menzies
RABAS 4.2.1 OD pax more than 100 not in
RABAS 4.2.1 0D pax more than 250 Two .
RABAS 4.2.1 0D Pax more than 350 to Re.
RABAS 4.2.1 OD pax more than 60 not on
RABAS 4.2.2 Only 100% allocatien 22C
RABAS 4.2.2 100% allocation 22C only
RABAS 4.2.3 High Risk flights needs two q.

The reclaim allocation plan must minimizes the number o.

The reclaim allocation plan must minimizes the number o.
The reclaim allocation plan must minimizes the number o.
The reclaim allocation plan must minimizes the number o.
Flights with more than 100 OD passengers must be assi
Flights with more than 250 OD passengers must be assi
Flights with more than 350 OD passengers must be assi
Flights with more than 60 OD passengers may not be as.
Flights must not be planned on 22C if not indicated as 10.
100% flight must be allocated to arrival-belt 22C

High Risk flights (Israel) must be allocated ta an arrivakb.

> F BB B B B B B B BB B B B BB B B

make planning easier

and more...

Integrated Planning & Forecasting
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CAST & IP&F

: 2

Integration with planning
in place of imports

3xX more datal

Every 5 mininstead of every 15 min

Schiphol ‘I Systems #/ARC

Y = ——
L = s
1 ﬁ -

Added Check-in areas to the tool

LM DH1 fights)
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CAST Future

i

Airside Reclaim Halls

X,

Integrated Planning & Forecasting 9/19/2023
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ACRO Remake of the Busdriver App

. Schi Epulm_m

Aankarmende Viusht

i tail
T N G aw |

8TA EIRT \n Blods P
o e BT - R (5]
an " Haar Bus Start Eirad

- ] = - | et

BE74 = AN 11 1331 13:42

|

Start instappen passagiers

More intuitive and more
informative and better looking ©

o Sysems

= 138 ACRO Bus Interface 28 July 2022, 10:10
Current task Today'’s shift : 14:00 to 18:00 °
& 1400 1415 -
OBT 14:00 © > ,}\(AI]?SSM G34 - B09 Preferences
14:20 14:35
¥ K235 -
=— e BO7 A45 <)
Exit bus

w BREAK 1500 - 1515

Integrated Planning & Forecasting

ACRO Bus Interface 28 July 2022, 10:10
KL1235 . .
MRS 0BT 14:50 @ 14:20 alf 143 14:35
= E90 BO7 O O A45
PHEZS

Drive to

Accepted
ate
Drop off

120
Driving
95
Deboarding

Preferences

<J

Exit bus

=

Inbox

A

Raise issue

Q

Call me

g
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ACRO Insight in complete Bushandling

KL1235 0BT 14:50 ©

MRS 14:20 &k 143 14:35 -
= E?_'{IIEZS BO7 O O A45 Preferences

Drive to | H
; 138
" | Accepted 119
Gate B0/ & = ;
N Inbox Drop off
— 120
5 |Deboarding A :I- .
Raise issue Derlng
: Deboarding

All drivers can see how the handling of the flight is going.

Integrated Planning & Forecasting 9/19/2023 %
IPF
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All drivers can see who they are working with and how the handling of the flight is going. It updates live and changes order if this happens to the handling. 



Schiphol ‘I Systems #/ARC

ACRO: Inclusion of user preferred features

£X Chart settings X
View Bar Layout Filters Color Rules
Q, Search
Unselect A
Completed — €— Completed
KL airline -—} €— Transavia Airline .
Transavia Airline -—)
All CAT4 or small AC -—)
All CATS and big AC -%
| i i I —
X Chart settings
View Bar Layout Filters Color Rules
Row 1
Arr flt/ Tow ~ Arr AircraftType ~ Dep Registration « Dep fit/Tow -
Row 2
datafield(|eft datafield{center-left datafield(cemter-right) datafield{right
Arr Flight Time + AT Flight Status + Dep Flight Status « Dep Flight Time 4

[+
[

Allocation details 9
4+ Stand:52 10006 1zo0® & EE v
sé. [C] 05722 i= not allowed on 52
EI &d. canfl- Alacation restncied
oF El Q5724 15 nod allpwed on 52
1000 8 12:00 ® (€] 05723 ks nod allowed on 52

Cormment

W, 05723 1000 SN @225 NS J ¥
GOMIR2 VT-JEH B747
225 2000 25
510 GIa
ELR - MUM - DXE - AME

Milestores Timning Handling type | Handier

L0 RN ci KL

IBT 10000 fé"- DA BLkA

RAMF WL

> 05724 12000 SN &35 NS J b

GOMIRE WT-JKH BT4T

225 200 5

Al @10

AME - PFER - MEL - 51N
Milestone Tirnirsg Handling type | Handiar
QBT 11:50 {8 ol WLk
ST 17:50 (&) PaX WL
EAT 11:50 (E) RAMP LM
T 1210 (5
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Cooperation: Visits & Pressure Cooker

Day 1

-
o

07:00 [
08:00
Roomreservation
0%:00 WVZ SHG C154 [16p) Mobile App
10:00
11:00 lU](maetingAwsh: Micre
12:00 l Lunch
13:00 Refinement Busplanner D ay 2
14:00
15:00 07:00
] 08:00
16:00 r—
1700 0G:00 WZ SHG C154 (16p) Mobile App 2.0 & UX
e 10:00
11:00 % OPTION: Testen met Thot
# Microsoft Teams Meeting
12:00 ;
13:00 lDﬂl‘lﬂBllﬁ Microsoft Tea
14:00 End User Testing
15:00
1600 Condlusion
17:00

Integrated Planning & Forecasting 9/19/2023
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Future wishlist

LUTITTCUTUTTIT

AIRFRANCE KLM

@ Relative time window

Aircraft Tow Automation Rules
_3| S

Planning 180 days in the future

Integrated Planning & Forecasting 9/19/2023

IPF-381

IPF-422

IPF-5&6

IPF-724

IPF-80:0

IPF-804

IPF-805

IPF-806

IPF-441

IPF-4E8

IPF-546

IPF-80r

IPF-851

IPF-36

IPF-545

IPF-746

IPF-747

IPF-T48

IPF-749

IPF-423

IPF-750

GEM - Add Tags/categories or othe

GEMN - Make multiple Infocards po

BUS - Interface BUMS/Splunk to g

GEM- Add Rescurces group attrib.

GEM - Right mouse click on table

BUS - Sorting by a handling to all

GEM - Add a filter or category for

GEM - Add a tab on process type

G/5 - Create Tow Rules for splitting

/5 - Add Camera links or Camerz

BUS - Add an history functionality

BUS- Sent a message with one clic

GEM - ICD Melding via RM3

BUS - Report on Raise lssue notific

BUS - Add a Timer for the Busdriv

G/S - Add seperation score to the

G5 - Add a general score to the g

BUS - Mobile App: Add a map of 1

BUS - Mobile App: the status of th

GEMN - Make the Infocard flexible i

BUS - Mobile App: Route planner
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ACRO RMS: Integrated Event List

(5 | 1 Allocations 4
.:¢® Q, Search ¢ -(: @
“ . - & "
Putting the 1 in IP&F T Ry R |
Augusi
59 [21:59 [22:59 [23:59 |00:59 D86 gate KL1574 [0/01hard/[0/0]soft
HO7 gate EJUT7838 [0/0]hard/[0/0]soft
b KLilaza JPH ED ADS gate KLS93 [0/0]hard/[0/0]soft
2225(5)/SCH
_ D86 gate KL1148 [0/0Thard/[0/0]soft
A - . l - KL94 /PHEZB
ssisting planners to managing 21908)/5CH a0s gate 998 0/Olnard/0/0kof
. {([a&g,ﬂPHEZH B35 gate KL1884 [0/0]hard/[0/0]soft
21 SCH
40+ drivers or 100+ stands AND other sl s e i o/ 0/ORan
75L/KL19]
resources 158 f D74 gate HV5954 [0/0]hard/[0/0]soft
EXZ/T A34 AD4 gate kL1140 [0/0]hard/[0/0]soft
i
C14 gate HV5585 [0/0Thard/[0/0]soft
- - C16 at KL1418 [0/0Mhard /[0/0]z0ft
to see where there attention is needed : =t : Frateroe
UXC ADS gate KL&76 [0/0]hard/[0/0]soft
[] [ -|
... or where they can optimize. _ iz gate V6892 [0/0Inard/[0/0lsoft
. KLIEE}BQ,J’PHNX],-QQSSK
QS@@!SCH,’SCH,’ZEM Bi1o gate KL1565 [0/0]hard/[0/0]soft
C13 gate HW5423 [0/0]hard/[0/0]soft
Integrated Planning & Forecasting 9/19/2023 %
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