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Abstract:  
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Hundreds and thousands of small wireless sensors could be deployed from a satellite 
orbiting the planet or by a rover exploring the planet surface. These autonomous sensors can 
then create their own network, while some of them establish a link with an orbiting satellite. 
Data processing algorithms are applied to reduce the amount of data sent to the satellite and 
later to Earth. 
 
This deliverable describes the Earth-analogue testing carried out in the scope of the SWIPE 
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Executive Summary 

The validation approach of the SWIPE concept foresaw the design and development of 
hardware nodes, including a payload sensor suite and all required subsystems for the correct 
node operation, to be tested in two types of environment: controlled laboratory conditions 
and field trials in an Earth-analogue site. The selected site for the SWIPE tests was 
Svalbard, in Norway. 
 
In order to perform research in Svalbard, candidates must fulfil a registration procedure, 
which not only informs the authorities about their intention, but also provides detailed 
information of the activities that are planned to be carried out and their impact on the 
environment. The SWIPE project registration was straightforward and involved mainly a 
description of the project, indication of the expected dates and location of the field trials and 
a list of project members and participating institutions and an environmental impact 
assessment, with a description of the preliminary test setup and any required facilities to be 
erected on the field. 
 
Unfortunately, the entire test plan could not be executed due to the weather conditions in the 
last days in Svalbard. However, still some conclusions could be made from the steps 
executed and from the scattered measurements executed during the commissioning stage. 
In short: 

 The hardware was able to work under -11ºC, with strong winds and a thermal 
sensation of -23ºC. The sensor information could not be fully validated since 
continuous measurements were not taken for a period continuous enough to 
characterise their performance, though the scattered values obtained during the 
commissioning were consistent with the weather conditions. 

 The batteries are strongly affected by low temperatures. Its lifetime decreased 
substantially (around 20 minutes). This was confirmed by other battery devices 
(phones, laptops, cameras) which stopped working shortly after. A fine 
characterisation would be required to understand the discharge profile, but it shows 
that active thermal control in the nodes (especially batteries) may probably be 
required for a Space application. 

 The aluminium thermal probes have shown to be soft and bended during the 
deployment. Even though the purpose of the probes in a Moon mission is to 
penetrate the regolith and not harder materials, the probe design should be revised to 
see if they could be made more robust. 

 The node hardware showed resilience to the adverse conditions, particularly snow, 
which partially covered them during commissioning. However, the nodes kept working 
until the batteries discharged. Afterwards, in the laboratory, they were rechecked and 
operating nominally. 
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List of Acronyms 

Acronym Meaning 

4WD 4-Wheel Drive 

EU European Union 

RF Radio Frequency 

RiS Research in Svalbard 

SAS Scandinavian Airlines System 

SWIPE Space WIreless sensor networks for Planetary Exploration 

Table 1 – List of acronyms. 
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1 Introduction 

The main goal of the SWIPE project is to bring the benefits of the terrestrial concept of 
Wireless Sensor Networks to space exploration, particularly to planetary surface exploration. 
Hundreds and thousands of small wireless sensors could be deployed from a satellite 
orbiting the planet or by a rover exploring the planet surface. These autonomous sensors can 
then create their own network, while some of them establish a link with an orbiting satellite. 
Data processing algorithms are applied to reduce the amount of data sent to the satellite and 
later to Earth. 
 
The SWIPE concept (Figure 1) presents a fresh new approach to planetary exploration, 
which intends to improve the reliability, safety and scientific outcome of these missions. The 
underlying idea is to use a scalable network of sensor nodes, each performing scientific 
measurements and with the capability of communicating with other nodes and with Earth. 
Such a sensor network would enable a substantially wider area coverage than performing 
single-point measurements, which is the current approach with rovers, probes or orbiters. 
Instead, SWIPE allows continuously monitoring of specific planetary areas over time and 
also to detect any spatial gradients on the variables measured by the scientific payload. Such 
capability could be used in a stand-alone scientific mission or in support of future manned 
missions to other planets. 
 

 

Figure 1 – SWIPE concept illustration. 

 
The validation approach of the SWIPE concept foresaw the design and development of 
hardware nodes, including a payload sensor suite and all required subsystems for the correct 
node operation, to be tested in two types of environment: controlled laboratory conditions 
and field trials in an Earth-analogue site. This also represents a new approach, which will 
increase the representativeness of the test data and will also bring to light other operational 
and deploying challenges that may be hindered by the controlled environment. 
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This deliverable describes the Earth-analogue testing carried out in the scope of the SWIPE 
project. The next section presents a summary of the trade-off process, which analysed 
several Earth-analogue sites around the world and selected those with characteristics that 
better resemble the conditions of the Moon, the selected baseline scenario for the SWIPE 
project. Afterwards a description of the site and its main features, accessibility and 
environmental conditions is presented. All steps made for registration and for requesting 
authorisation have also been included in this document. Finally, the campaign itself is 
described in detail and the key conclusions and results are presented. 
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2 Earth-analogue site selection 

An extensive list of identified Earth-analogue sites was presented as part of Task 3.4 earlier 
in the project and included in [RD1]. This list was the basis for the trade-off performed also in 
the scope of the same task, in order to assess the best location to perform the SWIPE field 
trials under representative conditions of the selected scenarios (i.e. the Moon surface). The 
trade-off process was performed taking into account 5 different weighted factors, which are 
presented as follows: 

 Geomorphology similar to the Moon – Since the validation scenario for SWIPE will 
be the Moon, the geomorphology similarity of the analogue is an important factor for 
the selection of the site where the validation will take place. 

 Ground material composition similar to the Moon – Much like the previous factor, 
given that the validation scenario is the Moon, the ground material where the nodes 
will be scattered should be very similar to the one found in the Moon, in order to 
maintain the level of fidelity when testing the system. This factor is extremely 
important, given that the validation scenario is mainly based on only testing the 
communication capabilities of the nodes. 

 Meteorological Conditions – The climate is also an important factor, which should 
be considered when selecting the appropriate validation site. An arid environment is 
preferable (in order to be as similar as possible to the conditions in the Moon). 

 Logistics/Costs/Authorization – The locale of the site is also an important factor, 
since that all logistics to transport the hardware and the personnel must be taken into 
account, as well as any temporary visas which should be acquired. 

 Environment fidelity for sensor testing – Although the main objective of the 
validation scenario will be to test the communication capabilities of the nodes, if the 
environment presents the adequate characteristics, the sensors which will be 
integrated within the node may be also tested. Therefore this factor will also be 
included within this trade-off process. 

 
The importance of each factor was identified by a number between 1 and 5, which consists 
of the weight given to the factor, 1 being not important and 5 extremely important. Also, for 
the sake of the trade-off process, each of the analogue sites has a score for each of these 
factors between 1 and 5, in which 1 is not compliant with the factor and 5 very compliant 
(favourable). The results from the trade-off process are presented in Table 2. 
 

2.1 Shortlist 
From Table 2, it is possible to see that the three best Earth-analogue sites, meeting the 
project needs for the validation activities are: 

 Marrakesh, Morocco; 

 Svalbard, Norway; 

 Teide National Park, Spain. 
 
These three best sites were placed in a shortlist and reanalysed between them. Since they 
all scored very similar results in the initial evaluation, the purpose was to advance further the 
logistical work and campaign preparation details and look again in more detail into this 
shortlist in order to make a more informed selection. The results of this trade-off and a 
justification of the decisions made are presented in Section 2.2. 
 
 
 
 



 

D6.2 - Field Test Report 
SWIPE 

 
 

312826-SWIPE-D6.2-FieldTestReport  Page 10 of 28 

 
Geomorphology 

similar to the 
Moon (Weight 5) 

Ground material 
composition 

similar to Moon  
(Weight 5) 

Meteorological 
Conditions 
(Weight 3) 

Logistics/ 
Costs/ 

Authorization  
(Weight 4) 

Environment 
fidelity for 

sensor testing 
(Weight 2) 

Total 

Atacama 
Desert, Chile 

5 3 5 2 4 71 

Concordia 
Station, 
Antartica 

4 1 2 1 1 37 

Devon Island, 
Canada 

5 4 4 2 3 71 

Kilauea 
Volcano, USA 

5 5 4 2 4 78 

Mars Desert 
Research 
Station, USA 

5 3 4 2 4 68 

Marseille Bay, 
France 

1 1 1 5 1 35 

Marrakech, 
Morocco 

5 5 5 3 5 87 

Meteor Crater, 
USA 

5 3 3 2 4 65 

McMurdo Dry 
Valleys, 
Antarctica 

5 5 2 1 2 64 

NEEMO, USA 1 1 1 2 1 23 

Pavilion Lake, 
Canada 

5 3 3 2 3 63 

Rio Tinto, 
Spain 

2 3 4 5 2 61 

Svalbard, 
Norway 

5 5 3 5 4 87 

Teide National 
Park, Spain 

5 5 4 5 4 90 

Table 2 – Earth-analogue site trade-off for the SWIPE validation activities. 

 

2.2 Final site trade-off and selection 
Finally, the site selected by the Consortium was Svalbard, in Norway, since its temperatures 
and high latitude location gather the best conditions for the validation activities. The main 
reasons that led to the selection of Svalbard are summarised below: 

 Svalbard has good geomorphological characteristics in summer, enabling nodes to 
be in line-of-sight within several hundred meters. Preliminary contacts with Tenerife 
showed that this could be difficult to obtain. 

 Svalbard has the lowest temperatures of the three sites, which is more critical to test 
the hardware and approach the extreme Moon night temperatures to the extent 
possible on Earth. 

 Svalbard has better logistical conditions than Morocco and is part of the European 
Union, which facilitates travelling and exports (shipping). 
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3 Site characteristics 

Svalbard is a Norwegian archipelago in the Arctic Ocean. Situated north of mainland Europe, 
it is about midway between continental Norway and the North Pole. The islands of the group 
range from 74° to 81° north latitude and from 10° to 35° east longitude (Figure 2). 
 

 

Figure 2 – Svalbard location [Credits: Wikipedia]. 

 
Administratively, the archipelago is not part of any Norwegian county, but forms an 
unincorporated area administered by a governor appointed by the Norwegian government. 
Svalbard's main settlement is Longyearbyen, with a population of approximately 1500 
inhabitants of a total of around 2000 in the entire archipelago. Other settlements include the 
Russian mining community of Barentsburg, the research station of Ny-Ålesund, and the 
mining outpost of Sveagruva (Figure 3). Svalbard is the northernmost settlement in the world 
with a permanent civilian population. Other settlements are farther north, but are populated 
only by rotating groups of researchers. 
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Figure 3 – Svalbard map [Credits: Wikipedia]. 

 

3.1 Accessibility 
Even though Svalbard is not included in the Schengen agreement as mainland Norway is, no 
special authorisation is required for EU members to enter the archipelago. However, 65% of 
its landmass is protected and with restrictions in terms of access. Figure 4 shows the 
protected areas (national parks and nature reserves) in Svalbard. It is important to note that 
most of these areas are not completely off-limits to research activities, but they require 
different and more restrict permits. 
 
Authorisations to carry out research activities in Svalbard are given by the Governor of 
Svalbard directly. The process is straightforward and starts off with a registration in an online 
portal (see Section 4), which is later evaluated by the Governor. 
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Figure 4 – Svalbard national parks (green) and nature reserves (red) [Credits: Norwegian Polar 
Institute]. 
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3.2 Geomorphology and test location 
Svalbard is overall a mountainous region with a large part of it covered by glaciers. Its 
morphology also varies significantly between winter and summer. In winter most of its area is 
covered by snow (or ice) and in summer river basins offer large and plain rocky fields, which 
greatly contribute to the site resemblance with the Moon. 
 
Looking at the restrictions imposed by the protected areas in Svalbard and also thinking 
about transportation, the search for the SWIPE field trials site was focused on the region 
around Longyearbyen (Figure 5). 
 

 

Figure 5 – Longyearbyen region morphology [Credits: http://toposvalbard.npolar.no]. 

 
Contacts with the local authorities were made in order to assist in this selection process. The 
criteria for selection were essentially: 

 Line-of-sight over few hundred meters (at least); 

 Easily accessible by car; 

 Little or no environmental restrictions. 
 
Recommendation from the local authorities was to consider some open areas around 
Longyearbyen or, for wider fields-of-view, the area around Tredalshytta, whose river basin in 
summer was easily accessible. This area is also accessible by car since there is paved road 
crossing the region. 
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3.3 Transportation 
The Svalbard archipelago is easily reached by plane from Oslo, Norway, eventually stopping 
over in Tromso. Two companies have regularly scheduled flights: Norwegian, 2 to 3 times a 
week, and SAS, 5 times a week. In low season (winter) some flights may not be available. 
Svalbard airport is located 5 minutes away from Longyearbyen by a local bus. 
 
When in town, car rental facilities are available for different types of vehicles, from regular 
cars to 4WD vehicles. These are useful for the Longyearbyen region, which has paved 
roads. For regions outside this road network, ad hoc transportation needs to be arranged. 
 

3.4 Climate and nature 
The archipelago features an Arctic climate, although with significantly higher temperatures 
than other areas at the same latitude. The flora is very limited in the archipelago. No trees 
grow and only small plants actually bloom in the spring/summer season. Svalbard is a 
breeding ground for many seabirds, and also features polar bears, reindeer, the Arctic fox, 
and certain marine mammals. Seven national parks and twenty-three nature reserves cover 
two-thirds of the archipelago, protecting the largely untouched natural environment. 
 
Temperatures in Svalbard are mild when compared to other regions at the same latitude, 
mainly due to the Gulf Stream, coming from the Atlantic Ocean. Temperatures in summer 
can normally go up to 10ºC and in winter down to -30ºC, with very low humidity. Thermal 
sensation can drop 10ºC from the measured temperature. Even though the weather 
conditions are rough, they are not life-threatening with adequate clothing and equipment. 
 

3.5 RF environment 
Due to its remoteness, the RF environment in Svalbard is fairly clean when compared with 
the rest of the world, especially when moving away from the settlements. This is an important 
point for SWIPE, since the communication experiment should not be affected by heavy 
interference that can degrade the signals between the nodes and compromise the test 
results. 
 
The RF spectrum in Svalbard is regulated and there are several restrictions for some 
frequency bands. This is however not the case for the 2.4 GHz band, which is free to be 
used for a transmission power up to 100 mW (which is compliant with the radios installed on 
the nodes). 
 

3.6 Potential hazards 
The biggest concern in Svalbard regarding safety is polar bears. Their population equals that 
of humans and, even though they most often avoid humans and the noise of the cities, polar 
bears wander freely in Svalbard and close encounters may occur. 
 
For this reason, the local authorities provide a half-day crash safety course for those that 
need to leave the city on their own. Alternatively, a local guide can be hired to provide 
protection during the field trips. 
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4 Authorisation procedures 

In order to perform research in Svalbard, candidates must fulfil a registration procedure, 
which not only informs the authorities about their intention, but also provides detailed 
information of the activities that are planned to be carried out and their impact on the 
environment. This registration is made online, through the Research in Svalbard (RiS) portal 
(http://www.researchinsvalbard.no/) shown in Figure 6. 
 

 

Figure 6 – RiS portal home page. 

 
This portal has two purposes: on the one hand it monitors the research that is made in 
Svalbard for scientific purposes; on the other it allows the authorities to evaluate the impact 
of such activities and authorise or not the activity plan. This registration form is later 
forwarded to the Governor of Svalbard, in order to provide the authorisation. 

http://www.researchinsvalbard.no/
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4.1 RiS portal 
As stated in portal itself, “Research in Svalbard (RiS) is a database for registration of all 
kinds of science projects in Svalbard, including information about participating scientists and 
institutions, publications and data collected (metadata). The user-friendly portal offers open 
access to all relevant information in one place. It is a valuable tool for coordination and 
cooperation for those carrying out research in Svalbard and a place to search for information 
about activity in the field.” 
 

4.2 SWIPE registration 
The SWIPE project registration was straightforward and involved mainly a description of the 
project, indication of the expected dates and location of the field trials, a list of project 
members and participating institutions and an environmental impact assessment, with a 
description of the preliminary test setup and any required facilities to be erected on the field. 
The SWIPE project RiS entry is shown in Figure 7 to Figure 10. 
 
 

 

Figure 7 – SWIPE RiS portal registration (general description). 
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Figure 8 – SWIPE RiS portal registration (location). 

 

 

Figure 9 – SWIPE RiS portal registration (project summary). 
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Figure 10 – SWIPE RiS portal registration (project members and institutions). 

 
 

4.3 SWIPE authorisation 
The final step was to wait for a decision from the Governor. We received a letter within one 
month, notifying us of the positive decision (Figure 11 and Figure 12). 
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Figure 11 – SWIPE authorisation (Page 1 of 2). 
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Figure 12 – SWIPE authorisation (Page 2 of 2). 
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5 Field trial campaign 

5.1 Field trial test plan 
The test plan for the field trials was prepared as part of the overall SWIPE test plan, which 
also included the procedures for laboratory tests [RD2]. In short, the major goal of the Earth-
analogue tests was to evaluate the node hardware functional and performance behaviour 
under extreme conditions and also to characterise the network behaviour in a real world 
environment, exploring different topologies. Even though the Earth-analogue conditions in 
Svalbard do not fully match those of other planetary environments, this campaign would help 
to identify already some issues associated with extreme environments and mitigate the risk 
of a future SWIPE-based Space mission. 
 
A total duration of 1 week was originally planned, in order to be able to accommodate all 
tests. However, due to project schedule constraints, the actual campaign was reduced to 3 
days and involving a small technical team. Therefore the test plan was revised, in order to 
prioritize the tests to be made. The procedures followed were: 

1. Preliminary health check, including basic power on tests, in order to detect any 
failures due to transportation; 

2. Field deployment of the nodes, selecting a baseline topology and registering the node 
positions; 

3. Node commissioning, which included evaluating the operation of the node hardware 
modules (e.g. sensors, batteries, communication module); 

4. Network behaviour in the baseline topology, including simulation of failure and loss of 
line-of-sight; 

5. Network behaviour in different topologies and adding more nodes to the network. 
 
Tests 1 to 3 were considered to be mandatory for a successful campaign, Tests in 4 and 5 
were added value, but in general the network behaviour was not expected to change much 
with extreme conditions, in comparison to what was initially verified in lab environment. 
 

5.2 Travelling and transportation 
The SWIPE nodes were accommodated in a hard case and transported as hand luggage to 
Svalbard. This raised several flags at every airport security control. The Team had to pro-
actively report the uncommon electronics in the case and explain the project and purpose of 
the testing activities to the security officers. The nodes were nevertheless thoroughly 
handled, visually inspected (and sometimes opened) and checked for explosives, in order to 
undergo all security checks. 
 
Since the flight to Svalbard had 2 stop-overs, the process was repeated several times. It 
always generated commotion among security teams, which evolved to a certain level of 
excitement after learning about the project and the campaign itself. This however did not 
prevent some contingencies due to mishandling of the nodes by security officers as shown in 
Section 5.4.1. 
 

5.3 Arrival in Svalbard and environmental conditions 
In December, the sun in Svalbard is never above the horizon, which means that there is no 
difference between night and day. The first impression upon arrival was the total absence of 
light. The second was the presence of snow. The final one was the wind and cold felt after 
leaving the plane (Figure 13). 
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Figure 13 – Arrival in Svalbard. 

 
The presence of snow was slightly unexpected, since the Svalbard environment is usually 
dry, with a relative humidity around 30%. It is therefore more common to find ice that actual 
snow. The temperature was at -11ºC, with a thermal sensation of -23ºC and humidity levels 
around 80%. We have been told upon arrival that the present weather conditions in Svalbard 
were abnormal and storms were being forecast for the upcoming days. 
 

5.4 Node tests 

5.4.1 Node health check 

Before going out into the field, the nodes were checked indoor, in order to assess the 
consequences of transportation and the security checks (Figure 14). Visual inspection 
showed that two thermal probes had been disassembled. These had to be attached together 
to the nodes, which was done without major problems. Additionally, some solar cells had 
been damaged and cracked. This last part was not so critical, since the solar cells were not 
planned to be tested, since there was no daylight. 
 
Afterwards, the nodes were powered on and basic communication was checked. All nodes 
were functional. 
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Figure 14 – Node health check preparation. 

 

5.4.2 Field deployment 

Two locations had been selected for the field trials as shown in Section 3.2. Given the rough 
weather conditions, it was decided to find a suitable location for the node commissioning 
around Longyearbyen, accessible on foot, and pending on the test results and weather 
evolution, rent transportation and perform the network tests in the second location, where 
more flexibility was expected to change the topology of the nodes. 
 
A triangular topology, using three nodes, was selected as the baseline for the commissioning 
and early network tests (Figure 15). The nodes were placed roughly 3 meters apart. A fourth 
node was used as exit node and connected to a laptop, in order to monitor the 
communications traffic. 
 

 

Figure 15 – Node deployment. 
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The cold and wind made the entire deployment process very difficult and time consuming. 
The nodes needed to be handled without gloves and the hands needed to be heated up 
again after a few seconds, in order to avoid injuries. Handling the camera to document the 
nodes position was also difficult for the same reasons. Additionally, the darkness required 
long expositions and holding the tripod stable was also challenging due to the strong winds. 

5.4.3 Node commissioning 

The next stage was to commission the nodes individually. The process involved switching on 
each node and monitoring the communications for a certain amount of time, in order to be 
able to check the node functional behaviour (Figure 16). All nodes were able to send data 
periodically from all sensors. Several hard reset cycles were also made to ensure robustness 
and repeatability of the tests. 
 

 

Figure 16 – Excerpt of the commissioning log of one node. 

 
The commissioning stage was completed successfully. All nodes showed normal functional 
behaviour under the extreme conditions of the Svalbard environment. 
 

5.4.4 Network tests 

The next step on the tests was to switch on all nodes and test the behaviour of the network, 
starting with full visibility between nodes and then simulating some node failures, outage 
periods and line-of-sight loss or degradation. 
 
However, shortly after powering the nodes up, the nodes switched off automatically. Looking 
through the commissioning logs, it was possible to see that in between collecting 
measurements and resetting, the housekeeping values of the batteries would drop 
considerably. 
 
After this event, laptop, smartphones and camera switched off automatically as well. It was 
clear that the extreme cold environment had an effect on the battery life across all battery-
powered devices. The nodes were fully charged at the beginning and their operation lasted 
approximately 20 minutes. The remaining devices lasted not more than 30 minutes. 
 
Additionally, the weather conditions got worse and the wind started lifting up some of the 
snow on the Ground. When inspecting the nodes, closely, it was possible to see that snow 
already covered the solar cells and some of it manage to get deeper inside the electronics 
bay (Figure 17). 
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The network tests were postponed until the next day, to be able to recharge the equipment 
and clean (dry) the nodes. During the cleaning process it was found that some thermal 
probes had bended during deployment, possibly due to the soil hardness. 
 

 

Figure 17 – Node status after the end of the commissioning. 

 

5.4.5 Weather conditions and drawbacks 

The day after the weather conditions were seriously aggravated and a snowstorm started to 
form. Unfortunately, it was impossible to set up the nodes on the field to get measurements 
and continue with the test plan. Furthermore, we were warned that the worst storm in 30 
years was expected that night in Svalbard with a snowstorm and winds up to 150 km/h. The 
SWIPE Team was locked in the hotel, while the entire town of Longyearbyen was closing 
down and people were not advised to go out in the streets. 
 
The next day the storm was not as strong as the day before, but it had left a trail of 
destruction behind. In that morning, an avalanche had just hit a group of 10 houses just 
500m down from our hotel. The atmosphere was hectic and nobody was allowed to leave the 
hotels, as the rescue teams were focused on looking for survivors below the snow. The 
SWIPE Team was once again unable to perform the rest of the tests. 
 
The departure was on that same day, as there was a major concern in evacuating people 
from the island. The storm weakened towards the afternoon and we were able to leave the 
hotel and get to airport. Later we found out that there were 2 dead and 8 injured resulting 
from the avalanche and that the winds did reach above 150 km/h, which classifies them at 
hurricane level. Moreover, it indeed was the worst storm in the last 30 years, but only 
because there are only records from the past 30 years. 
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6 Conclusions and results 

Unfortunately, the entire test plan could not be executed due to the weather conditions in the 
last days in Svalbard. However, still some conclusions could be made from the steps 
executed and from the scattered measurements executed during the commissioning stage. 
In short: 

 The hardware was able to work under -11ºC, with strong winds and a thermal 
sensation of -23ºC. The sensor information could not be fully validated since 
continuous measurements were not taken for a period continuous enough to 
characterise their performance, though the scattered values obtained during the 
commissioning were consistent with the weather conditions. 

 The batteries are strongly affected by low temperatures. Its lifetime decreased 
substantially (around 20 minutes). This was confirmed by other battery devices 
(phones, laptops, cameras) which stopped working shortly after. A fine 
characterisation would be required to understand the discharge profile, but it shows 
that active thermal control in the nodes (especially batteries) may probably be 
required for a Space application. 

 The aluminium thermal probes have shown to be soft and bended during the 
deployment. Even though the purpose of the probes in a Moon mission is to 
penetrate the regolith and not harder materials, the probe design should be revised to 
see if they could be made more robust. 

 The node hardware showed resilience to the adverse conditions, particularly snow, 
which partially covered them during commissioning. However, the nodes kept working 
until the batteries discharged. Afterwards, in the laboratory, they were rechecked and 
continued operating nominally. 

 
A final conclusion is that Svalbard has an already built infrastructure for carrying out research 
and is easily accessible, both in terms of transportation and required authorisations, which 
makes it a good location for Earth-analogue testing. Additionally, the soil conditions and 
morphology are suitable for setting up a SWIPE validation scenario. Due to the 
circumstances, the field trials had to be carried out during winter and additionally the Team 
was unlucky with the unusual stormy weather. However, a future campaign, out of the scope 
of the SWIPE FP7 project, is not at all discarded. 
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