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1. INTRODUCTION

With the rapid increase in local and global air traffic, 
the system-wide operational information exchange and 
life-cycle management technologies are required to 
improve the capacity, safety and efficiency of global 
Air Traffic Management (ATM). The System Wide 
Information Management (SWIM) concept is to 
change the conventional ATM information 
architecture from point-to-point data exchanges to 
system-wide interoperability, and to achieve life-cycle 
management of data, information, and service [1]. The 
main objective of SWIM is to achieve interoperability 
and harmonization of global ATM operations through 
seamless information sharing among the multiple 
stakeholders.

Moreover, the Flight and Flow Information for a 
Collaborative Environment (FF-ICE) which is a 
SWIM concept-oriented operation has been developed 
by International Civil Aviation Organization (ICAO) 
to illustrate information for flow management, flight 
planning, and trajectory management associated with 
ATM operational components [2].

The current collaboration environment focuses on 
the ground-based ATM service providers and Flight
Operations Centers (FOC) with little opportunity for 
flight deck involvement in the collaboration process. 
The processes used to collaborate with airspace users, 
especially those without dispatch operations, are not 
sufficient to enable the full range of benefits defined in 
the Global Air Navigation Plan (GANP) [3].

To achieve a safe, secure, efficient and 
environmentally sustainable ATM operation, not only 
the ground-to-ground (G/G) ATM systems but also the 
aircraft and its automation should be fully connected 
to share different and extensive information through 
collaborative exchanges. Therefore, the air-to-ground 

(A/G) SWIM concept has been proposed to enable a 
richer set of information to be exchanged with the 
aircraft and its automation to improve operational 
awareness and collaborative decision making (CDM) 
using A/G data connectivity and aircraft on-board 
systems [1].

However, the current A/G communication methods 
used for command-and-control information, such as 
A/G voice, Controller-Pilot Data Link 
Communications (CPDLC), and Automatic 
Dependence Surveillance - Contract (ADS-C) data 
link, are not adapted to be used in support of the 
collaborative exchanges between the information 
provider and the aircraft [1]. The use of A/G voice to 
convey non-time critical information by the controller 
is a secondary responsibility, while the use of 
traditional data link mechanisms such as Future Air 
Navigation System (FANS) or LINK2000+ is limited 
by the message set and associated avionics. As a 
consequence of the observed limitations, flight crews 
may currently not have access to a common or shared 
information platform to fulfil their requirements in 
flight or on the ground. The information unavailability, 
whether on demand or in near real-time, prevents flight 
crews from making informed decisions and hampers 
their ability to react to Air Traffic Flow Management 
(ATFM) initiatives. Therefore, the needs for CDM 
may not be fully supported due to the current lack of 
information available to the flight crew.

To provide timely, relevant, accurate, authorized, 
and quality-assured information for high-assurance 
operation, the architecture and the collaborative 
information exchange technology of an A/G SWIM 
integration system are proposed in this paper. 
Moreover, the development of practical validation 
system for ground taxiing experiments conducted by 
Electronic Navigation Research Institute (ENRI) is
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