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Make the best of your Flying Laboratory with PLANET in-flight 

collaboration service! 

Abstract 

This paper describes how digitization improves flight operations efficiency, in the context of 

scientific and flight test missions. Capability to assess and answer unexpected issues in real-

time, and to continuously share relevant information with all mission stakeholders, are a must 

to effectively achieve most mission objectives. PLANET service, specifically tailored for 

scientific and flight test missions, is the right answer to this problem. PLANET’s modular 

design, based on latest communication and information technologies, offers an easily 

deployable solution for any size of mission. Return on experience and users’ feedback 

demonstrate the benefits of the concept of more connected operations. 

Introduction 

With more and more connected aircraft, digitization of operations is becoming a hot topic in 

aviation. Thanks to affordable communication and information technologies, special aircraft 

operations, such as scientific and flight test experimentations, can also benefit from this 

paradigm shift. ATMOSPHERE has been working on tailoring appropriate solutions for this 

community since 2010. The first version of PLANET service platform flew on a SAFIRE 

aircraft in 2012, followed by DLR in 2014, NRC-CNRC, HONEYWELL and AIRBUS in 2015. 

Thanks to science and flight test community continuous support, the platform has improved 

over the years, and has become a key asset for scientific and flight test engineers.   

This paper develops some of the challenges that science and flight test mission are facing, 

and how PLANET is solving them. Examples of application and benefits are illustrated 

through selected use cases, and users’ feedback. 

Problem Definition 

Setting up your flight experiment took years of efforts. Programme building, technical 

developments, installation certification, operational planning and coordination consumed 

countless hours of work and energy. So, when comes the time to take off, you are eager to 

make the most of your ticket! 

While the mission is flying, you have to answer in real-time operational questions that can 

hardly be anticipated: How much the weather situation has changed from the last briefing? 

Should I now move to a new mission waypoint? How long will it take to get there? Probes 

measures are weird: how can I be sure my instrument is performing properly? Can I fix it 

through a configuration change now? 

Your capability to provide the right answers to those questions, and certainly many others 

that will arise in a complex and rapidly changing environment, is key to achieve your mission 

goals and make the most of your flight experiment.   

Collaborative Answer 

A flight experimentation involves many different parties: scientists, technical experts, flight 

operation teams, air traffic control, ground logistics actors, and is influenced by external 

factors such as weather or traffic situation. A collaborative decision making process is 

required to answer many operational questions, which demands seamless sharing of all 

relevant information and decisions amongst stakeholders. The PLANET service implements 

a process to share such strategic mission information, in a real-time and structured way, on-

board and on the ground. 
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PLANET Solution Description 

Concept 

PLANET can be defined as a collaborative mission management service. It provides means 

to exchange information in real-time among geographically distributed users. Link with 

aircraft is insured anywhere in the world thanks to satellite communication. The service is 

directly available on your own devices through a web interface. Strategic mission information 

is readily accessible. Mission participants can interact live. Instrument data can be acquired, 

transmitted, shared and displayed.  

  
Figure 1: PLANET on B757 Flight Lab (Courtesy HONEYWELL) 

Architecture 

PLANET is structured as a star network, with one central ground server, connected to 

multiple on-board mobile servers. The ground server is a common infrastructure shared by 

several PLANET user entities. It supports the interfaces with satellite networks, weather and 

aeronautical data providers, and the web application server for ground users. The on-board 

server acquires data from the aircraft and the instruments, interfaces with aircraft satellite 

system (antenna or modem), and hosts the web application server for airborne users. 

 

Figure 2 : PLANET system architecture overview 



EUFAR Communication - PLANET 
12.12.2017 

3 
 

PLANET architecture is modular and can be easily deployed above or alongside legacy 

infrastructures. At high level, it can be sliced in three layers: the physical layer, the 

middleware layer, and the web service layer. The physical layer includes radio-

communication devices (satellite modem, cellular modem), sensor modules (GNSS receiver, 

ADS-B receiver), low level acquisition or local communication interfaces (ARINC, Serial, 

USB, Ethernet, Wifi), and computer processing capability.  

PLANET middleware allows to abstract from physical layer characteristics, which can be very 

different from aircraft to aircraft, and to provide real-time acquisition and application 

networking capabilities to higher level services. PLANET middleware is taking care of radio 

resources management. To optimize satellite capacity usage, networking software 

implements Quality of Service management with several levels of priorities, and on-line 

compression algorithms, some of them domain-specific (e.g. for weather data). To facilitate 

information sharing and application integration, publish-subscribe mechanisms are provided 

by PLANET middleware. Data types that transit in real-time amongst PLANET entities can 

thus be used by several concurrent applications.  

 

Figure 3: PLANET User Interface during EMERGE 2017 Mission on HALO 

PLANET web service layer provides high level application services, including the web 

interface display. PLANET web service layer is based on a robust and efficient open source 

framework: Python Django. The use of this framework facilitates the maintenance of the 

application software, and allows to swiftly answer new user needs. PLANET service layer 

provides features dedicated to Airborne Scientific and Flight Tests Missions. The information 

system architecture maps the operational configuration of airborne missions. For each flight 

experimentation, a “Mission” is created. A “Mission” configuration profile defines the airborne 

platforms involved, the set of scientific instruments, the weather layers of relevance, and the 

ways end-users are authorized to access data and interact together. PLANET provides a 

standard display through a web interface. In addition, PLANET APIs are available to feed 

your own downstream applications.  

Detailed Features 

PLANET service is available on your own device (tablet, laptop, desktop) through a simple 

and intuitive web interface. It is possible get overall mission situation awareness through a 

quick glance at the real-time monitoring page. Along the moving map, a side display box is 

used to chat, monitor instrument data, insert shared geomarkers, or compute track angle, 
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distance and ETA estimates. You can activate optional layers on the map, such as weather 

and traffic information, or insert your own geo-objects using the KML standard. You can also 

monitor the flights on Google Earth, using real-time kml web links. 

After the mission, you can get archived data from PLANET history page. Chat, track, 

instrumentation data can be retrieved and exported in .csv or .kml formats.  

 

Figure 3: PLANET Telemetry Interface during EMERGE 2017 Mission on HALO 

Operations 

By aggregating the needs from the flight test community, ATMOSPHERE has created a high 

quality, reliable and maintainable service platform, with unprecedented level of capabilities 

and performance. Hosted in a high reliability data center, the service is operated and 

maintained H24/7. Several grades of service are supported depending on your mission 

criticality. In campaign grade operations level, ATMOSPHERE will answer your calls H24/7. 

For complex missions insurance in-situ support can also be provided. Various service 

statistics are also available on PLANET interface to monitor your actual usage. 

 

Figure 4: Instrument Traffic Split 

Return on experience 

ATMOSPHERE has been providing PLANET service to scientific and flight test communities 

since 2012. PLANET service has been successfully used in more than 30 different flight 

experiments, and cumulates around 5000 flight hours. All size of platforms have been 

equipped: small piston engines, turboprops, regional aircraft, business and commercial jets, 

rotorcraft and UAVs. Benefits were demonstrated in the context of simple single aircraft trials 

as well are more complex multi-aircraft experimentations.  
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The first multi-aircraft experimentation occurred during HAIC flight test campaign in 2015. It 

involved SAFIRE’s Falcon, NRC-CNRC’s Convair and HONEYWELL’s B757 Flying Test 

Bed. Thanks to PLANET, the three aircraft could share evolving mission targets, keep track 

of their distance separation, and share in-situ measurement.  

 

Figure 5: HAIC 2015 joint operation in French Guyana 

More recently, PLANET was used to share information between SAFIRE’s Falcon and DLR’s 

HALO during NAWDEX campaign. In addition, for this project, PLANET was configured to 

automatically transmit Dropsonde reports to NMHS in real-time. 

 

Figure 6: NAWDEX 2016 (D-HALO and F-GBTM) in joint operation 

Your campaign may require specific features. Thanks to PLANET modular architecture, it is 

possible to tailor the service to your needs on short notice.  

Scientific Users Testimonials 

ATMOSPHERE is permanently collecting user’s feedback to improve the service and 

anticipate on future needs. Testimonials from reference users are reported here-after. 

SAFIRE has been using the service on their ATR-42 and Falcon-20 from 2012. In-flight 

connectivity is now routinely used, as explained by Jean-Christophe Canonici, SAFIRE 

Deputy Director:  
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“PLANET has now become an essential tool for Safire crew and on-ground users. 

Quick and clear communication between flight actors is essential for the best 

reactivity upon evolving phenomena or last-minute technical coordination needs. A 

chat between PLANET-equipped aircraft or with ground-team allows essential 

information to be exchanged during the whole flight. By activating the high-rate « 

RUDICS » communication mode, our aircraft can retrieve the very last meteorological 

charts, satellite or radar pictures. Moreover, recent developments allowed to feed the 

Global Telecommunication System of WMO with real-time atmospheric profiles 

obtained from our Falcon 20 launched drop-sondes, during large-scale experiments 

such as NAWDEX in 2016. The graphic interface of PLANET is appreciated to monitor 

the flight through its various display functions. JC Canonici, Deputy Director” 

 

Figure 7: Cabin test of PLANET Portable Terminal in DLR’s CESSNA 

PLANET is used on HALO aircraft, a Gulfstream G5 fully customized for scientific objectives 

since 2014, and on Cessna Grand Caravan (figure 7), both operated by DLR. Katrin Witte, 

Head of department "Project Management" at German Aerospace Center, Flight 

Experiments, is providing further insight on their use case. 

“The German Aerospace Center (DLR) owns and operates different aircraft for 

research purposes. The aircraft can be the research target itself or it can be the 

platform for scientific instruments for atmospheric studies. In both cases, it is 

extremely helpful to have a stable communication between the engineers and 

scientists on board and the team on ground. Data from the instruments on board of 

our aircraft can be transmitted to the ground in real-time where the gathered data can 

be evaluated by a larger amount of people than on board. The scientific crew on board 

can also chat with the team members on ground. That way, experts on ground can 

support the team on board of the aircraft. By logging in to the provided browser, it is 

also possible from any place in the world to see the flight track and the current 

position of the aircraft. In order for the scientists and engineers to make decisions, it 

can basically be done from anywhere on this planet. Especially during multinational 

and multilateral research missions, the PLANET software is an extremely helpful tool 
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to change information between the aircraft and ground. Katrin Witte, Head of 

Department “Project Management, Flight Experiments”. 

PLANET has been already used in 10 different campaigns on HALO, involving more than 

150 scientists overall. Maria Dolores Andrés Hernández, EMERGE Coordination team focal 

point, and Vladyslav Nenakhov, EMERGE Mission Principal Investigator, both from The 

Institute of Environmental (IUP) Physics at the University of Bremen, are giving their vision of 

their usages and benefits in OMO and EMERGE campaigns. 

“The Institute of Environmental (IUP) Physics at the University of Bremen in Germany 

under the lead of Prof. J.P. Burrows had the first experience with PLANET during the 

OMO (Oxidation Mechanism Observation) 2015 campaign onboard  the DLR (German 

Aerospace Center) research aircraft HALO (High Altitude and Long Range Research 

Aircraft). As each operator in flight was requested to be responsible for 3-4 

instruments of different complexity during 6-8 hours, the support offered by the 3 

PLANET function to communicate with the ground was very valuable: 

- Chat & file sharing: 

In particular live instructions via PLANET chat & file sharing interface from the 

instrument PI (principal investigator) on the ground were essential to solve 

instrumental issues. The quality of the connection via satellite phone was usually 

insufficient for a fluent communication due to the ambient noise in the cabin.  

Although the PLANET connection was sometimes interrupted, the chat could usually 

recover all the text messages after the connection was restored. 

- Instrument string sent via PLANET to the ground: 

Getting an ASCII string enabled to each instrument PI on ground the direct 

supervision of the measurement data and the immediate identification of potential 

malfunctions of the instrument. Once a problem detected, the PI sent directly 

instructions by chat to the corresponding operator, which facilitated a rapid 

troubleshooting. 

- World map: 

With this PLANET feature, the operator could see anytime on the PLANET interface the 

aircraft position, waypoints, and additional data (e.g. altitude and flight velocity, etc. ) 

without any contact with the pilots being necessary. 

Based on the positive experience during OMO, PLANET has also been commissioned 

to support the HALO flights during the project EMeRGe (Effect of Megacities on the 

transport and transformation of pollutants on the Regional and Global scales) leaded 

and coordinated by IUP- Uni Bremen. 

The first EMeRGe campaign took place in summer 2017 over Europe. Most of the 

flights were carried out at low altitudes for long distances and over special used air 

spaces. This, in conjunction with the heavy aircraft traffic over Europe, usually 

required in flight modifications of the initial planned flight track. For these, the 

PLANET features (map and chat functions) were essential in the communication within 

the mission PI on board, the PIs on ground, and the pilots. 

The mission flights of the next EMeRGe campaign in 2018 in Asia are expected to 

benefit from the PLANET features to at least the same extent than in previous 

experiences. Maria Dolores Andrés Hernández, Vladyslav Nenakhov, IUP, Bremen” 
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Benefits in International Campaigns 

Users of PLANET are not only located in Europe. NRC-CNRC from Canada, and 

HONEYWELL in the USA initially used the service in the context of HAIC programme in 

2015. In the context of HAIC, the possibility to get unambiguous communication through chat 

or geomarkers, was an additional benefit from traditional voice coordination. 

 

Figure 8: HAIC campaign 2015 with Aircraft from USA, Canada, and Europe  

After the project, HONEYWELL and NRC-CNRC have been convinced on the benefit of the 

tool, and maintained their PLANET installation beyond HAIC project. At HONEYWELL, the 

service has been regularly used for equipment validation needs, as well as research projects 

such as NASA ATM Demonstration 1 which involved three aircraft. Joe Duval, Chief Test 

Pilot at HONEYWELL provides more details on their PLANET installation on the B757 Flying 

Test Bed: 

“We use PLANET to provide a common communication and situational awareness tool 

for our test flights whether they be single ship or multi-ship programs. The server is 

normally connected to our lower bandwidth SATCOM system due to the low data 

requirements.  We control access with specific campaign logins so each user can 

connect and have real-time chat and flight info.  Users will range from flight test 

engineers and pilots, operations control/ground station, system engineering at 

Honeywell and our partners, and program management.  In multi-ship operations, we 

will highlight each participating aircraft which helps with things like deconfliction and 

timing control.  We have added specific display items with .kml files like restricted 

airspace areas to enhance crew situational awareness. Joe Duval, Chief Test Pilot” 

User Benefits Summary 

With PLANET you will make the best of your flying laboratory. Benefits can be measured in 

terms of technical goals achieved, number of flight hours saved, and risks reduced. Each of 

these aspects represents high value for your mission. 

Costs-wise, PLANET requires minimal upfront investment, while bringing immediate benefits. 

The service can be offered on a per-campaign basis, per-flight hour basis, or through an 

annual subscription plan. Complete service packages, including application service, weather 
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data, satellite airtime and support can be offered. Whichever your operational constraints 

are, PLANET service will provide a high value for money to your mission. 

To insure interoperability and long term support, PLANET is designed as an open platform 

and relies on established standards as far as possible. In particular, for in-flight data 

acquisition ARINC 429, NMEA, and UCAR Generic CSV Data Packet Definition are 

supported. 

Conclusion 

PLANET service provides strategic information, to optimize the management of special flight 

operations, such as science or flight tests mission. Thanks to resource mutualization within 

the science and flight test community, a high level of maturity and reliability has been 

reached, and leads to users’ satisfaction. Continuous improvement processes are now in 

place to answer evolving users’ needs. 

ATMOSPHERE can offer solutions for any size of mission. You want more information, 

discuss with other PLANET users, wish to have a demonstration, or organize a trial on your 

aircraft? We will be pleased to support you in the process. 

Visit our web-site www.atmosphere.aero, send a contact email (contact@atmosphere.aero) 

or call +33 (0)9 50 83 51 73 (France) +49 (0) 8153 88678-255 (Germany), and join PLANET 

users community! 
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Acronyms 

ARINC : Aeronautical Radio, Incorporated 

NMHS : National Meteorologicial and Hydrological Services 

NCAR : National Center for Atmospheric Research 

NMEA : National Marine Electronics Association 

PI : Principal Investigator 

WMO : World Meteorological Office 
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