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 Electronic Navigation Research Institute 
• Established in 1967 as a national laboratory 

• Budget: 1.7 billion yen (FY2015) 

• Personnel: 66 (46 researchers) 

 

 Major Research Areas 
• Air Traffic Management 

• Navigation systems 

• Surveillance and Communications 

 

 Major Roles 
• R&D and Test for future aviation systems 

• Contribution to establishing technical standards for new aviation systems 

• Improvement of present CNS/ATM Systems in Japan operated by JCAB 
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Radio Anechoic Chamber   

Experimental  Mode-S Radar 

King Air 350 

Experimental Aircraft 

 Main Facilities 
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 Key Concepts of JCAB CARATS 

• Trajectory-Based Operation (TBO) 

• Improvement of Predictability 

• Performance Based Operation (PBO) 

• Total Satellite-based navigation 

• Enhanced situation awareness 

• Optimum human & machine capabilities 

• Information sharing (SWIM) and CDM 

• High density operation 

ENRI will contribute to providing solutions ENRI will contribute to providing solutions 
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Background: Air Traffic Management System 
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Data-centric 

Information Environment 

& 

Network-centric Operation 

Infrastructure 

Big Data, Complex Relationship 
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Background: Technology Trend 

Communication Information 

Exchange 

Service 

Integration 

Access Security 

Current Point-to-Point Local Difficult Local 

Members 

Low 

SWIM Uni-interface Global Easy Global 

Stakeholders 

High 

Low Cost, High Efficiency, High Security 

Current: Sum of Systems Future: System of Systems 

OperationFlight

SurveillanceWeather

Government

Institute

System M System N

Point-to-Point Communication, Local Format

High Cost, Low Efficiency

System Wide Information Management (SWIM)

OperationFlight

SurveillanceWeather

Government

Institute

System M

System N

Uni-interface Communication, Standard Format

Low Cost, High Efficiency
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 ICAO: Global Air Traffic Management Operational Concept (2005) 

adopted the SWIM as an enabler to promote information-based 

ATM integration 

 EU: Single European Sky ATM Research (SESAR) 

 

 US: Next Generation Air Transportation System (NextGen) 

Aviation System Block Upgrades (2014) 

Concept ⇒ Ground-to-Ground ⇒ Air-to-Ground 
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SWIM Concept 
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Ground-to-Ground and Air-to-Ground  

communication networks 

Network Connectivity 

Interface management, Message communication 

protocols and ESM 

SWIM Infrastructure 

AIXM, FIXM, WXXM,  

and other standards 

Information Exchange Models 

Specifications between services and applications for 

information exchange 

Information Exchange Services 
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applications 

SWIM-enabled Applications 
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 Functional Architecture 
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SWIM Concept 
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 Information Exchange 
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 Technical Standards 

HTTP + SOAP:  

Unreliable transport 

JMS + EMS + SOAP:  

Reliable transport 

MTOM: Big data 

DDS: Real-time data 

WSDL: Service 

UDDI: Discovery 

AIXM 5.1: Aeronautical 

FIXM 3.0: Flight 

iWXXM 1.0: Weather 

XSD: Schema 

XSLT: Data transform 

Web Services (WS-*) are 

supported by  SOAP and 

WSDL 

SNMP: Network Manage 

In progress…… 
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SWIM Concept 
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 Operation 

・Pilots 

・Airport Operations Centers 

・Airline Operations Centers 

・Air Navigation Service Providers 

・Meteorology Service Providers 

・Military Operations Centers 

・Aeronautical 

・Flight trajectory 

・Aerodrome operations 

・Meteorological 

・Air traffic flow 

・Surveillance 

・Capacity and demand 

Data-centric Information Environment 

Network-centric Operation Infrastructure 
Refresh Share 
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Comparison of Different Approaches 

17 

 EU: SESAR 

Network Infrastructure: 

Pan European Network  

System (PENS) 

Messaging Infrastructure: 

NM B2B Web Services 

Standards and Services 

for Information Exchange: 

AIRM, ISRM 

ATM Services and  

Applications 
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 EU: SESAR 

Route 

Management 

Node 
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Comparison of Different Approaches 
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 US: NextGen 

Network Infrastructure: 

FAA Telecommunication  

Infrastructure (FTI) 

Messaging Infrastructure: 

NAS Enterprise Messaging  

Service (NEMS) 

Standards and Services 

for Information Exchange 

ATM Services and  

Applications 
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Comparison of Different Approaches 
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 US: NextGen 

DMS: Data Management Service 

SWIM SOA Messaging 

Infrastructure 
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Comparison of Different Approaches 
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 Comparison 

NextGen SESAR 

Network 

Infrastructure 

FAA Telecommunication 

Infrastructure  (FTI) 

Pan European Network 

System (PENS) 

Messaging 

Infrastructure 

NAS Enterprise 

Messaging Service 

(NEMS) 

NM B2B Web Services 

(SOAP, REST) 

Standards for Data 

and Information 
AIXM, WXXM, FIXM AIRM, ISRM 

Approach Top-down Centralized Bottom-up Decentralized 

Governance and 

Supervision 
FAA EUROCONTROL 
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R&D of SWIM in ENRI  
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 Multi-layered System Architecture 
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Air Data Field

Gateway Gateway

GAP GAP

High Speed Ground Data Field

Middle Speed Ground Data Field

Low Speed Ground Data Field

Gateway Gateway

Gateway Gateway Gateway

Surveillance 

Systems
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Applications
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General 

Applications
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Data Filtering 

Data Management 

Format Transformation 

Ground Access 

Point (GAP) 

 

 

 

 

Datalink Function 

Communication 

Management 

• Information is layered by different real-time scale requirements 

• Application is constructed by integrating heterogeneous information 
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 Functional Architecture 
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 Mini Global I: Demonstration 

Semi-live Flight Data 

 

 

 

 

 

 

 

5. Boundary coordination 

using AIDC protocol in 

FIXM (ABI, CPL and 

ACP messages)

6. Periodic FO updates (Flight 

Amendments, Track Information, 

Flight State) from FAA

2. Trajectory Evaluator 

used to assess original 

flight plan (A)

3. Publish revised flight 

plan (B)

4. Publish departure 

message

1. Publish SIGMET 

for Volcanic ash

8. Arrival 

into LAX

A

B

SIGMET TGF provides position 

updates along flight path

7. Handover from 

Oceanic to En-route 

airspace

 

Scenarios (FAA and JCAB) 

 

 

 

 

 

 

 

 

Information Integration 
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Scenarios (CAAS and JCAB) 
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 Mini Global II 

Mini Global I Mini Global II 

Overview 

 

 

 

 

 

 

 

 

Platform Global Enterprise Messaging Service (GEMS) 

Service 

Provider 
Harris and Indra Harris, Mosaic, Indra, NEC 

Messaging 

Protocol 

SOAP (Simple Object Access 

Protocol) 

Pub / Sub: AMQP (Advanced Messaging 

Queuing Protocol) 

Request / Reply: SOAP, REST 
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 Demonstration System 
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Global Enterprise Messaging Services (GEMS)

Service by Harris

ENRI Local EMS

WS

JCAB

ATSRI

Service by NEC Service by Indra Service by Mosaic

Scenario

Server

Scenario

Processor

The semi-live flight data is provided by Air Traffic 

Service Research Institute (ATSRI) in XML format.

Flight Data

Processor

FIXM Adapter

Publisher

Web Service

GUFI Service

Flight Object 

Service

Flight Object

Manager

Flight Object 

Processor

FIXM/AIXM/iWXXM

AMQP

FIXM 3.0.1

Flight Data 

Validation

FIXM Schema

Message Format
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 Services and Applications 
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- Fight Object Manager 

    > EMS Headers 

    > Main elements 

    > System time 

    > FIXM message 

- Scenario Server  

    > Message publish 

    > Message subscribe 

    > Flight viewer 

    > Track generater 
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 Services and Applications 
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- Flight Data Validation  

    > FIXM schema validation 

    > Message format validation 
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 Challenges 

Challenges 

Information 

Local  → 

Global 

• Coexistence of old and new data 

• Different requirements for information qualities 

• Coordination of heterogeneous services 

Communication 

P2P  → 

M2M 

• To assure the real-time communication in different scales 

for heterogeneous data 

• To assure the seamless communication among 

heterogeneous systems 

Evaluation 

Closed  → 

Open 

• To evaluate legacy functions in the SWIM system 

environment 

• To evaluate SWIM technologies in the local and global 

environment 
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International Workshop on Service Assurance in  

System Wide Information Management 

March 26-27, 2015, Taichung, Taiwan 
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Approaches 

Promote local SWIM research and 
development 

Enhance regional and international 
cooperation 

Requirements 

Interoperability 

Data-centric Information 

Harmonization 

Network-centric Operation 

Background 

Glocalization 

Global Business and Local Market 

Standardization 

Information and Communication 



March 22-24, 2017, Bangkok, Thailand 


