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PhD subject proposal 

« Optical networks for future aircraft cabins » 
 
 

Context 
Communication networks play a major role within civil airplanes. First they interconnect the 
various devices needed for the smooth progress of the flight and second they allow to 
communicate flight information to passengers and to offer them video entertainment 
programs. For obvious safety reasons, these two functions use separate infrastructures. This 
proposition deals with the passenger dedicated infrastructure. 
Nowadays, communications within the aircraft cabin are still using copper cables. As for what 
happened in other fields in telecommunications, the switch to fiber is now considered by 
manufacturers specialized in aircraft cabin equipment. The use of radio technologies is limited 
due to the severe constraints on the cabin electromagnetic environment and sparks concerns 
about network security. 
Small footprint and weight as well as a unique capacity to support very high bitrates all along 
the aircraft lifetime are strong incentives for the adoption of the fiber. 
Specificities of the aircraft industry, in particular safety requirements and extended industrial 
programs timescale, lead to robust and durable solutions able to satisfy a more and more 
demanding customer base. If customer needs remain difficult to quantify in the mid-term, they 
are for sure influenced by the broadband access experience in both the domestic and 
professional contexts. 
The aircraft cabin will be more or less completely refit several times during the thirty year or 
so lifetime of the plane. If some communication terminals have to be upgraded, modification 
of the cabled infrastructure should remain as little as possible to contain costs. Conversely 
these refit operations can be seen as opportunities to deploy new optical network 
infrastructures within legacy installations. 
Constraints on the transmission medium are not the only specificities to take into account 
when migrating from copper to fiber. Dedicated protocols have been defined over time to 
ensure a reliable transmission of messages to passengers and transport audio and video flows. 
New communication architectures have to be elaborated with respect to the existing situation 
and protocol evolutions have to be precisely identified. 
 
 

Objectives and work program 
The scope of the work is to study and realize dedicated optical communication architectures 
for civil aircraft cabins and to assess them through a demonstrator deployed on a Latécoère 
platform. 
The work is carried out in the context of a partnership between the Latécoère Company, 
which recruits the PhD candidate and supports the work and IMT Atlantique (formerly 
Telecom Bretagne) which provides the academic supervision. The PhD candidate will be 
based in Toulouse. Regular travels to the IMT Atlantique Campus in Brest are to be planned. 
Furthermore, some activities are to be planned in cooperation with Ekinops, a leading vendor 
in High Bitrate Transmission Systems Optical Networks based in Lannion. 
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The main work phases are described here below: 

• State of the art analysis 
- Current technologies of aircraft cabin networks and associated standards 
- Optical technologies in LANs and Telcos’ Access Networks 
- Comparison of aeronautical environmental constraints vs. telecom ones. 
- Analysis of telecom grade optical components in an aeronautical environment, 

DO-160 tests, 
- Aging of components (MTBF, radiations, etc.) 

• Needs to be satisfied 
- Identification of the various services and the associated data flows, QoS 

requirements, mid and long-term evolution assumptions 
- Dimensioning of short and medium range aircraft cabins 
- Identification of technological leaps for aeronautical applications 

• Definition of criteria for architecture analysis, including physical and aggregation 
layers. Architecture proposals 
- Inventory of the main options (fiber type, topology, multiplexing mode) 
- Identification of some relevant some solutions and technological obstacles to 

knock down in order to deploy optical network infrastructures in a civil aircraft 
environment, especially reliability issues. 

- Analysis of network reconfiguration 
• Development and validation of the proposed solutions 

- Modelling of the network architectures and experimental validation 
- Development of prototypes for data aggregation on a physical layer (including 

FPGA programming) 
- Software development for infrastructure reconfiguration in case of a cabin refit 
- Test and validation of aggregation interfaces. 
- Experimental validation of the key elements for the most relevant architectures 

and participation to final demonstrator. 
 

Required skills 
The applicant should have skills in the fields of optoelectronics, electronics and 
telecommunications: 

• Architecture and technologies of optical access networks 
• Optoelectronic components for fiber communications 
• Digital electronics and FPGA programming 

 
More generally, the applicant should show appetite for teamwork in a multidisciplinary 
context show methodological rigor and excellent synthesis skill. 
 

Contacts 
Latécoère : 
Alexandre Bacou, Département Innovation (alexandre.bacou@latecoere.aero, 05 67 73 96 41) 
 
IMT Atlantique : 
Michel Morvan, Département Optique (michel.morvan@imt-atlantique.fr, 02 29 00 13 67) 


