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Radar surveillance 

Voice communication 

National approach to ATC 

Ground navigation 

infrastructure based on radio 

beacons 

CURRENT PRACTICES 

Flight inefficiency 

Increased Pilots and ATCO 

workload 

Fragmentation of standards  

and procedures 

Increased separation buffers 

and inefficient procedure 

INEFFICIENCIES 

Traffic growth can only be accommodated through a paradigm shift 

in Air Traffic Management 

 Global air traffic is growing, expected to double in size 

 This growth occurs despite broader recessionary cycles                      

CURRENT WORLDWIDE AIR TRAFFIC MANAGEMENT 

PROCEDURES AND TECHNOLOGIES ARE NOT 

ALIGNED WITH THE FUTURE NEEDS  
 

01 Air Traffic Management framework & needs for improvement 
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Consistent 

architecture 

 

Adoption of new common 

standards, procedures and 

technologies 

Performance  

based operations 

 

Continuous monitoring 

of performance and 

collaborative decision making 

Capacity 

& Safety 

 

Advanced use of technology to 

decrease controller workload 

and increase safety 

Increased 

efficiency 

 

Cost and time savings for 

aircraft operators and air 

travellers 

The Involvement of all concerned stakeholders is key for success 

ENHANCING THE CURRENT SYSTEM WILL LEAD 

TO A GLOBAL, SEAMLESS AND PERFORMANCE-

BASED AIR TRAFFIC MANAGEMENT 
 

01 Air Traffic Management framework & needs for improvement 
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A NEW PARADIGM FOR ADVANCED AIR TRAFFIC 

MANAGEMENT HAS BEEN EMBRACED BY MAJOR 

INTERNATIONAL ORGANIZATIONS…  

02 New Air Traffic Management concepts & technologies 

International Civil Aviation Organization (ICAO) has initiated a Global ATM Operational 

Concept implemented through the “Aviation System Block Upgrades” (ASBU), 

becoming the basis for future ATM concept all over the world 

INTERNATIONAL INITIATIVES 

Working together and collaborating for the delivery of a seamless, 

performance-based global Air Traffic Management 
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…BASED ON A NUMBER OF KEY OPERATIONAL 

IMPROVEMENTS ENABLED BY NEW TECHNICAL 

SOLUTIONS 

FDP core capabilities 

 AMAN/DMAN 

 A-SMGCS 

 AOP 

 A-CDM 

 4D Trajectory 

 NOP 

 MTCD 

 Advanced ATCO 

tools 

 Advanced TP 

 Flight Object 

 A/G data link 

 Electronic AIP 

 Integrated Weather 

Info 

 SWIM 

 PBN 

 LVP using GBAS 

 Optimised RNP 

Structures 

Technologies 

Operational concepts 

Full integration of 

airports into the ATM 

network, ensuring a 

seamless process 

through Collaborative 

Decision Making (CDM) 

Trajectory based 

operations allowing free 

routing and dynamic 

sectorization within a 

flexible airspace 

Global standards, 

infrastructure and 

governance will enable 

the management of 

ATM information and 

its exchange between 

qualified parties via  

interoperable services 

Optimum traffic 

sequence resulting in 

significantly less need 

for ATC intervention, and 

the optimisation of 

climbing and 

descending traffic 

profiles 

Airports  

integration  

& throughput 

Optimum  

capacity  

& flexible flights 

Interoperable  

systems 

& data 

Efficient  

flight path 

02 New Air Traffic Management concepts & technologies 
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FREE ROUTING AND FLEXIBLE AIRSPACE 

MANAGEMENT ARE THE CORNERSTONES OF 

HIGHLY EFFICIENT OPERATIONS… 
 Surveillance Based Control 

The facilitation of user-preferred 4D trajectories will provide operational 

benefits for both Air Navigation Service Providers and airspace users 

Original trajectory 

4D trajectory 

 Air-Ground voice communication 

 Static Flight Plans 

 National local approach to ATC 

 2D routes through fixes 

 Digital air-ground data-link 

 Dynamic updates of flight info 

 Seamless gate-to-gate operations 

 Unconstrained 4D trajectories 

Trajectory Based Control 

02 New Air Traffic Management concepts & technologies 
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…ENABLED BY THE SHARING OF DATA FROM ALL 

STAKEHOLDERS THROUGH SYSTEMS 

INTEROPERABILITY… 
 

Moving to a System-Wide Information Management (SWIM) architecture is key 

to ensure that all stakeholders work with the same picture 

Military 

OPS Centre 

Flow 

Management 

Centre 

MET 

Service Provider 

ANSP 

ATC 

Airline 

Operation 

Centre 

Vehicles 

Airport 

Military 

OPS Centre 

Flow 

Management 

Centre 

MET 

Service Provider 

ANSP 

ATC 

Airline 

Operation 

Centre 

Vehicles 

Airport 

 Individual exchange of information  

 Locally designed interfaces 

 High cost and maintenance 

 Self-contained information systems 

 High service availability and continuity 

 Systems interoperability 

 Cost effectiveness and enhanced safety 

 Service orchestration 

 Custom communication protocols   Common architecture 

Point to point communication Net-centric information services 

02 New Air Traffic Management concepts & technologies 
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…TO MOVE FROM TACTICAL RE-ACTIVE AIR 

TRAFFIC CONTROL TO STRATEGIC PRO-ACTIVE 

AIR TRAFFIC MANAGEMENT 
 

This implies major changes in the current Air Traffic Control system architecture 

 To predict conflicts in 

advance potentially 

enabling “conflict less” 

trajectories 

SWIM 

Full interoperability ensured 

through a middleware for  ATM 

Systems 

HMI 

Display timely only the relevant up-

to-date information according to 

ATCO preferences 

To analyse 

downstream impacts 

of potential trajectory 

modifications 

What-if probing 

Sector organization 

adjustable to traffic 

demand and supporting 

random routings 

DST 

Intelligent analysis of 

possible  actions of 

solutions 

MTCD Airspace mgmt Trajectory prediction 

Based on 4D trajectory information 

updated in real-time by the responsible 

ATSU 

Advanced Flight Data Processing 

(FDP) functionalities 

02 New Air Traffic Management concepts & technologies 
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ATM FRAMEWORK &  

NEEDS FOR IMPROVEMENT 

INDRA SOLUTIONS 

NEW ATM CONCEPTS &  

TECHNOLOGIES 
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INDRA IS A MAJOR TECHNOLOGY MULTINATIONAL IN 

EUROPE AND LATAM WITH WORLDWIDE PRESENCE 

03 Indra solutions 

€3,000 M  

in revenues 

55 subsidiaries & projects in 111 countries 

42,000 

professionals 

Subsidiaries 

Projects 
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Airport Systems Tower Systems Centres Systems Simulators 

Surveillance Navigation Communications 

INDRA SUPPLIES THE MOST ADVANCED 

TECHNOLOGY ENSURING FULL 

INTEROPERABILITY AND SEAMLESS OPERATION 

03 Indra solutions 

ATM 

Systems 

CNS 

Equipment 

Network 

Systems 

 ADS-B  

 WAM 

 MLAT 

 ISS 

 AOS 

 

 AIM/AIS 

 A-SMGCS 

 TWR 

 AIM/AIS 

 ATC 

 2D/3D PSR 

 SMR 

 MSSR modeS 

 DVOR 

 DME 

 VCS-iP 

SWIM / CDM 

Turnkey 

Country-

wide 

Programs 

 AMC 

 BMS 
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Most advanced systems 

in ACC operation at core 

of the Network 

European ATM Navaids 

Market leader  

2,400+ ILS systems at over 1,000 

airports in than 80 countries 

Surveillance 

300 radar systems 

delivered worldwide 

 
 
 
 

A THIRD OF THE WORLD AIR TRAFFIC IS HANDLED 

BY INDRA ATM SYSTEMS, THANKS TO 

INNOVATION AND TECHNOLOGICAL EXCELLENCE 

03 Indra solutions 
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Flight Path Monitoring Coordination & Transfer 

Initial Flight Plan 

Processing 

Trajectory  

Prediction  

Flexible  

Use of Airspace  

Sectorisation 

Flight Data Distribution Safety Nets 

The Indra iFDP is designed to provide the most advanced functionalities 

through an interoperable and scalable platform  

Allows creation, 

modification, 

coordination and 

cancellation of FP and 

related messages or 

manual inputs 

Performs route 

extraction, procedures 

assignment, 4D profile 

calculation, time 

estimation and sector  

sequence 

Checks all flight plans 

regarding the 

availability of 

Conditional Routes, 

providing result and 

also request messages. 

Provides maximum 

flexibility through multi 

layered airspace 

definition. Supports 

shared, but separate 

use of civil/military 

airspace 

Flight Data is 

distributed to all 

controllers (civil and 

military), mentioning 

the sectors that the 

flight will cross. 

Monitors all tracks to 

determine lateral, 

vertical and time 

deviations, providing 

necessary alerts and 

updates to flight 

profiles 

Ensures coordination 

between internal or 

external sectors and 

between civil and 

military sector teams 

Facilitates strip-less 

operational concept 

and early detection of 

potential conflicts to 

reduce executive 

intervention 

 

iTEC-iFDP IS THE INDRA SOLUTION ALLOWING A 

COST EFFECTIVE PROVISION OF CAPACITY 
 

03 Indra solutions 
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The Indra iCWP is designed to provide Air Traffic Controllers with very 

advanced tools to improve safety and reduce workload 

Supports the strip-less 

operational concept 
Advanced display 

technology ensures 

faster response times 

Filters the complete 

data set available 
Increased controller 

productivity through 

advanced ATM tools 

Flexible design to 

allows fast 

development & easy 

tailoring 

Intelligent CWP 

configurable via a 

separate tool 

THE iTEC CONTROLLER WORKING POSITION 

PROVIDES AN ADVANCED CONFIGURABLE 

INTERFACE TO THE AIR TRAFFIC CONTROLLER 

03 Indra solutions 
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 The new IOP Application ensures 

iTEC’s compatibility with SWIM  

 IOP Application can be a new 

functionality of an existing FDP or a 

new component 

 iTEC is able to use both ATC 

specific but also generic SWIM 

capabilities 

 SWIM allows sharing structured 

information among different 

systems 

SWIM supports the exchange of data and services across the whole 

European Air Traffic Management system 

iTEC System 

Component 

X 
FDP 

IOP APPLICATION 

SWIM Technical Infrastructure 

ATC specific SWIM 

Capabilities 

Generic SWIM 

Capabilities 

iTEC INTEROPERABILITY IS ENSURED BY ITS 

COMPATIBILITY WITH THE SWIM INFRASTRUCTURE 
 

03 Indra solutions 
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iTEC IS THE MOST ADVANCED ATM SYSTEM IN 

THE WORLD THANKS TO ALLIANCE OF STRONG 

AIR NAVIGATION SERVICE PROVIDERS 
 

03 Indra solutions 

 iTEC is the alliance of ANSPs 

including UK, Germany, The 

Netherlands and Spain, and Indra 

as technology partner 

 iTEC is key to ANSPs in designing 

and delivering future harmonised 

procedures and putting in place the 

technology to support SES 

directives 

 The iTEC Alliance is open to other 

ANSPs 

iTEC alliance allows exploiting ANSPs synergies for the development of an 

ATM system, in order to share costs,  face lower  risks  and  reduce delays 

iTEC today 
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2,784,000 IFR Controlled 

Flights 

1,606,000 IFR Controlled 

Flights 

1,657,000 IFR Controlled Flights 

2,160,000 IFR Controlled 

Flights 

iTEC IS THE OPTIMUM SOLUTION TO FULFIL 

ANSPS NEEDS, MAXIMISING EFFICIENCY 

iTEC evolution in full alignment with  

Swanwick Prestwick 

Maastricht UAC 

Madrid 

Karlsruhe 

554,000 IFR Controlled Flights 

Schiphol 

2012 Data 

Source: ACE Report 2014 

03 Indra solutions 
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03 Indra solutions 

iTEC PROVIDES TANGIBLE BENEFITS TO ANSPS 

 Common iTEC position at main fora:  

 SESAR 

 A6 

 Full alignment with SESAR Deployment 

strategy 

 International cooperation and coordinated  

procurements 

 Network benefits  to customers  

 ANSPs savings from shared costs during: 

 Development phase : design, coding, 

testing, validation 

 Training and transition 

 Maintenance 

 En-route  / TMA OPS harmonisation 

 Silent coordination 

 Advanced ATCO support 

 Flexible airspace management 

 Full alignment with new international 

concepts (SESAR, NextGen) 

 Controller acceptance (others use it) 

 iTEC-iFDP development aligned with the 

European ATM Master Plan 

 CWP, Safety Nets, simulators, … 

 Other ATS components (AMAN, …) 

 SESAR Validation Platform (IBP) 

 Lifecycle management 

 SWIM compatible 

Operational Technological 

Strategic Economic 

Benefits of 

common iTEC 

approach 
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OUR VISION OF AIR TAFFIC MANAGEMENT BEYOND 2020 

Highly accurate  

4D trajectory prediction 

 

Collaborative network 

management 

 

Airborne self separation 

Full optimization 

of Air Traffic 

Operations 
Cybersecurity 

 

Seamless connection with 

other transport modes 

 

Seamless aircraft 

integration into SWIM 

Optimum  

capacity  

& flexible flights 

Fully interoperable  

systems 

& data 

New airspace  

users types 

Remotely Piloted 

Aircraft Systems 

 

Very Light Jets 

Preparing today to respond to long-term challenges is essential to guarantee 

delivering best-in-class solutions when they are needed! 
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