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[YYYY/MM/DD]

Mission

AMADEE-24

0.1. EXPERIMENT NAME AND BASIC INFORMATION

Acronym

Long Name

Type of Experiment
(technical, geological,
biological, medical...)

Mini Description

(1-2 lin

es)

MEROP

/

TRL/DRL (to be filled out by FP-coordinator)

(to be filled out by FP-coordinator)

More Effective Remote OPerations using multimodal interfaces

Technical, human factors

Providing an adaptive multimodal teleoperation interface to analog astronauts in
exploration missions. And providing an effective visualization tool to aid

decision-making by flight planning crew and analog astronauts during missions.

0.2. PRINCIPAL INVESTIGATORS

Names of Pls

Institution

E-mail

Phone (institution)

Phone (mobile)

Skype

address

Primary Contact

Rute Luz

Institute for Systems and Robotics,
Instituto Superior Técnico, University of
Lisbon

rute.luz@tecnico.ulisboa.pt

+351 964 509 211

Secondary Contact

Jéssica Corujeira

Institute for Systems and Robotics,
Instituto Superior Técnico, University of
Lisbon

jessica.corujeira@isr.tecnico.ulisboa.pt

+351 968656791

Experi
memb

ment team
ers in the field?

Availability of
Pls during the
mission: (e.g.
MSC, remotely, ...)

O YES

®NO

O TBD

To avoid breaking the simulation, Pls are only admitted to the field in special cases. However, even in
those situations their stay is limited to the preparation phase of the mission. No external partners are

permitted in the field during the isolation phase.

One of the PI's will be at the MSC during the entire mission, the rest of the team will

be remotely available.

Please provide here dates and locations, in case there is not enough space here, please provide an
additional document and mention it in section 0.5 “Reference Documents”.
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0.3.FP-COORDINATOR (TO BE FILLED OUT BY FP-COORDINATOR)
Name

Availability during
mission

E-mail
Phone

Skype address

0.4.RSS-COORDINATOR (TO BE FILLED OUT BY FP / RSS-COORDINATOR)

Name Francesca Willcocks

Availability during At least 05/03/23-22/03/23, hopefully longer (subject to new job requirements)
mission

E-mail cescawillcocks@hotmail.co.uk
Phone +447694867071
Skype address cescawillcocks@gmail.com

0.5.REFERENCE DOCUMENTS

List of additional - Experiment Proposal: "[MEROP] 2nd Stage Proposal.pdf":
documents --- detailed description of the experiment rationale, formal methods for valuation of
(Procedures etc.) the experiment's success, and proposed teleoperation methods and components.

Our experiment will require the involvement of the AAs, GOST, and MSC FP and
RSS personnel and contribution to the EC.

Make sure to refer

to the most recent

version valid of - Procedures AAs: "A-24 _Procedures_ MEROP_AAs v2.0.docx"

--- Field experimental run execution with remotely operated rover

each reference - Procedures GOST: "A-24_Procedures. MEROP_GOST v1.0.docx"
document. --- preparation of the field experimental run and safety protocol
Therefore, if you - Procedures FP and RSS: "A-24_Procedures_ MEROP_MSC_v1.0.docx"
submit a new --- access and processing of field experiment output (GIS layers)
version of the * Geo-referenced POls (text, image, or audio)

experiment * Geo-referenced Network Signal Strength (NSS)

procedures, update
this document as
well!

format: “file name — version number — short description”
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1. Experiment Description

1.1.SCIENTIFIC RATIONALE

Brief Description

(5-8 lines)

Hypothesis

Objectives

Successful
Experiment Run

OWF

The proposed teleoperation interface allows the AAs to remotely control a ground
rover with improved situation awareness during exploration tasks. Upon connection
adverse situations the interface will present tools to mitigate the loss of real-time
control with adaptive autonomy. It also provides the AAs the possibility to log
relevant mission information in realtime (e.g., site photos and POls, NSS), using the
established OWF mapping infrastructure (GIS layers). These GIS layers can them
be used by the FP and RSS teams for planning future EVAs or other experiment
missions.

The MEROP experiment focuses on improving the decision-making of the
operators and action skills.

H1: With the developed teleoperation interface the operators can successfully
complete exploration tasks.

H2: Operators can successfully cope with teleoperation problems, such as traction
loss, network latency and network signal loss.

H3: The generated Geo-referenced information (GIS Layers) is actively used by the
AAs, FP and RSS teams during the mission, to integrate relevant exploration
information into the planning of subsequent operations.

(Metrics to accepted or reject the hypothesis are available in the experimental
proposal document)

Improve teleoperation of rovers by the AAs during exploration tasks (identify points
of interest, POIs, within the regions of interest, ROIs), even under suboptimal
situations (e.g., locomotion challenges or high delay periods).

Provide Geo-referenced information of POls and Network Signal Strength (NSS) to
be used by the FP and RSS teams during mission planning and exploration
cascade.

We consider a successful experiment run when the operator is able to accomplish
an exploration task, by identifying and logging POls. Without jeopardizing, robot
integrity or equipment, or completely losing robot connection.

(more detailed classification of task success can be found in section 1.2. of the
experimental proposal document)
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1.2.EXPERIMENT READINESS AND COLLABORATIONS

Technology Readiness Level (TRL; 1-10) ~ to be filed out by FP-coordinator:

Documentation Readiness Level (DRL; 0-6) see FP Handbook for detailed definitions
Collaboration with other experiments? - to be filled out by
@ YES O NO O TBD FP-coordinator

If Y, which? SAMPLE
- to be filled out by iROCS

FP-coordinator

IfY, how? Each of the collaboration experiments provide a ground rover that can be

- to be filled out by teleoperated with the MEROP teleoperation interface.

FP-coordinator
The rovers from the SAMPLE and iROCS teams will actuate outside the habitat,
while the MEROP interface will be used by the AAs inside the habitat

1.3.NUMBER OF RUNS/SAMPLES

In order to meet How many runs? How many samples?
objectives... run...a closed, repeatable part of the experiment, sample...collected during an experiment; e.g. a
can be divided into specific parts (sections) geological sample could be a rock
Minimal required 12 (2 per astronaut) 12 geo-referenced POIs and NSS maps
Optimal 24 (4 per astronaut) > 24 geo-referenced POIs and NSS map:

Comments on One experimental run corresponds to teleoperating a rover from the habitat

runs/samples proximity to a ROI, identifying POIs, mapping the NSS and returning the rover to the
proximity of the habitat.
(2-3 sentences)

1.4. PACKING INFORMATION — EXPERIMENT SIZE AND WEIGHT

Pre-mission Post-mission

Number of packing

1 1
cases/ boxes

If you have more than one packing case/box, please provide the following properties for each of them.

In case your hardware contains dangerous goods (e.g. batteries), please make sure that they are properly packed for sea freight!

Size [cm*cm*cm] 62.5*50*21.8 62.5*50*21.8

Weight [kg] ~12.5 ~12.5

Fragile (Y/N) v Y

Comments All equipment will be in one case, The box will contain equipment as an integrated

teleoperation setup. E
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Check this information again when the container is established and the NSS phisical interface is detailed




2. Experiment Requirements

2.1. TIME AND PERSONNEL REQUIREMENTS

Number of people required for experiment execution and the time they are needed for:

Please fill out the following table in the format “location: number of people x duration” (e.g. “H: 2 persons x 10 min”). “Location” refers to whether the activity is to be conducted in the habitat (H) or out in the
field (F) on EVA.

If one of the fields below is not needed, please enter 0 or n/a

The times given here need to be compatible with the experiment procedures! Make sure to update this table in particular each time the procedures are
altered! Otherwise your experiment cannot be accommodated appropriately in the Activity Plan.

1-time preparation 3 Experiment preparation  Sole experiment time Experiment breakdown  1-time breakdown ©
(to be done prior to each per run *° (to be done after each
run 4) run 4
Analog Astronaut(s) in the suit ' i i i i v
H 2 o . q
Unsuited Analog Astronaut(s) * . 1 person x 5 min H: 1 person x 5-10 min  H: 1 person x 15-45 min  H: 1 person x 25 min H: 1 person x 5 min
. . 2 o .
Unsuited field crew member(s) © /5 H: 1 person x 35 min H: 1 person x 15-45 min  H: 1 person X 15 min n/a

Total number of people required 1 hargon 2 person 2 person 2 person 1 person

" Currently in total two functional suits are available; please be aware of possible short-notice changes (operational constraints).

2 If possible, during an experiment run outside the habitat these options should be avoided as they cause a discontinuity in the simulation. Only certified analog astronauts are allowed to wear the OeWF
analog suits. Not every member of the field crew is an analog astronaut. For “Unsuited field crew member(s)” it is irrelevant if the person doing the task is a trained analog astronaut or not.

3 This refers to any preparatory activities to be conducted only once per mission, typically in the beginning.
* See definition of run in section 1“Experiment Description”.

5 The time and personnel needed to conduct the “pure science part” of the experiment.

® This refers to any breakdown activities to be conducted only once per mission, typically in the end.



SEIF — STANDARD EXPERIMENT INFORMATION FORM V3.3.1

2.1 TIME AND PERSONNEL REQUIREMENTS (CONTINUED)

Break time between
two runs?

O Breakrequired  (® Does not matter (O No break allowed O TBD

If required,

n/a
how long?
If not allowed, n/a
why?
If required,

why? Are there
specific tasks
that need to be
performed
during the
break (e.g.
recharging
batteries)?

Can the experimenter
do other
experiments/tasks in
parallel or are they
needed exclusively?

Explanation /
comments to
statement

above
- to be filled out by
FP-coordinator

Comments on this
section (2.1)

OWF

i i - to be filled out b
® Exclusive O Notexclusive O TBD o be filled out by

FP-coordinator

The AAs need to carry out the defined experimental runs exclusively, without
interruption by other tasks. They become available for other tasks in between runs.
The rover becomes available for other tasks once the MEROP run is complete.

Prior to the MEROP run the Unsuited field crew member (GOST Team) will need to
prepare the rover to be ready to move, and setup the MEROP container (GOST
Procedures).

During the MEROP run one member of the GOST Team will need to stand next to
the rover with the emergency stop for safety reasons (e.g., avoid that AAs hit the
habitat during teleoperation).

After the MEROP run, the generated GIS Layers will be uploaded to the MSC, and
the FP and RSS team can use that information for planning subsequent
experiments.
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2.2. TERRAIN REQUIREMENTS

What types of slopes and terrain are required for the experiment, and which locations may be dangerous to the experiment
(information to include: sizes of stones, maximum slope, slope stability, moisture content; sand/rocks/cliffs/snow/ice/water...).
If possible, please provide examples of specific locations (coordinates) in the proximity of the field camp.

Best terrain

Possible terrain

Not useful terrain

Dangerous terrain

Rough with differing slopes, holes, rocks, differing soil constitution.

differing slopes, rocky and sandy ground.

Flat unobstructed terrain, homogeneous terrain.

Near cliffs, large holes where the robot could fall into and not be able to get out.

Specific coordinates
available?

IfY —
Coordinates

O YES ® NO QO TBD

n/a

coordinate format: WGS 84 (EPSG:4326, “GPS coordinates”), decimal degrees

If you specify multiple locations, please provide a ranking which of those are most ... least important.

In case of more detailed information (multiple locations, etc.), please provide them in an additional
document and mention it in section 0.5 “Reference Documents”.

OWF
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2.3.WEATHER REQUIREMENTS

Preferable weather conditions (conditions outside those ranges are unsuitable for the experiment)

Unsuitable weather

situations (e.g. rain,
thunderstorm, snow...)

Temperature
Humidity

Max. wind speed

Required ground

conditions
(e.g. dry, wet, frozen, rime,
snow cover...)

Required lighting
conditions

Hardware is used inside the Habitat. Any unsuitable condition for the rovers turns
the MEROP experiment unsuitable.

Lower limit [°C] Upper limit [°C]

Lower limit [%] Upper limit [%]

Steady [km/h]

Gusts [km/h]

Dependent on rover required ground conditions to operate successfully

Inside the habitat: the room where the hardware is installed should be lit enough
such that the AAs can see the control devices.
Outside the habitat: lighting requirements of the rover to be able to operate

Hazardous weather conditions (conditions outside those ranges are dangerous for the experiment and/or the persons

operating it)

Dangerous weather
situations (e.g. rain,
thunderstorm, snow...)

Temperature
Humidity

Max. steady wind
speed

Required ground

conditions
(e.g. dry, wet, frozen, rime,
snow cover...)

Light requirements

Additional Information

Additional weather
requirements (not
mentioned above)

In case of unstable weather, what is the time
necessary to break up the experiment? [min]

OWF

Any situation that dangerously affects the habitat. Any weather condition that
impedes rovers to operate outside the habitat.

Lower limit [°C] -10 Upper limit [°C] 60
Lower limit [%] Upper limit [%]

Steady [km/h]

Gusts [km/h]

Ground conditions that are dangerous for the proper operation of a rover.

Lighting conditions that impede the rover to operate outside, including low light
conditions between sun set and sun rise.

Any additional weather requirement by a rover.

Dependent on the rover hardware.
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2.4. POWER REQUIREMENTS

Power [W] 300

Is AC required? ® YES ONO O T1BD
IfY, is the equipment
compatible with a ® YES ONO O TBD

230V/50Hz power grid?
If N to question above:

Voltage [V] n/a Frequency [HZ] n/a

Are plugs compatible with
German Schuko (CEE 7/3 ® YES ONO O T1BD

socket & CEE 7/4 plug; Type F)?

If N, please provide the necessary converters!

Is DC required? O YES ® NO O TBD

IfY, is the DC provided by O YES @ NO O TBD

batteries?
If Y to question above:

Type of batteries n/a

Number of batteries n/a

Capacity per battery n/a
[Wh]
Net weight per
battery [kg] na
Serial numbers of

n/a

batteries
Please make sure that batteries are properly packed for sea freight!

Maximum battery

run time [min] n'a

Are the batteries O YES @ NO O TBD

rechargeable?
If Y to question above:

Max. battery
charge time n/a
[min]

Avg. # of runs
conductible

with fully n/a
charged

battery

Avg. charge
time after 1 n/a
run [min]

Please, mind the questions about AC power supply above concerning the chargers!

OWF
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2.4 POWER REQUIREMENTS (CONTINUED)

Comments

2.5. COMMUNICATION REQUIREMENTS

At least three power outlets in the habitat for the MEROP case

Do you intend to connect to the ® YES ONO

network infrastructure?

O TBD

IfY, do you intend to use

wireless OeWF network ® YES ONO

infrastructure? (currently
5GHz 802.11a/n WLAN)
IfY, required
bandwidth on the
wireless connection 40000
[kbit/s]
(if approx. constant,
otherwise see below)

If not approx. Peak [kbit/s] 48000
constant, what are

the peak and Average [kbit/s] 32000
average values?

O TBD

Static IP addresses ® YES ONO

required?
IfY:
Number in field 3

Number in MSC

o

O TBD

Is an independently
managed subnet O YES ®NO

preferred?

If Y, minimum

. n/a
size

O TBD

Remote network access to

devices in field/MSC

required?

(i.e. VPN access required) O YES @ NO
(i.e. Pl neither at field nor MSC,

but needs to access some

devices)

O TBD

OWF
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2.5 COMMUNICATION REQUIREMENTS (CONTINUED)

Does the experiment include

radio equipment? O YES ® NO

(except equipment for interfacing with the
OWF network)

Ify:
Frequency range(s) n/a

Corresponding effective

e n/a
transmission power

O TBD

If the experiment includes any
telecommunication equipment: n/a
serial numbers of respective

devices.

Comments n/a

2.6. DATA REQUIREMENTS

Total storage required for data
stored on OEWF equipment (file = ~500 MB per experimental run
servers)

Data acquisition rate

(How much data per unit time is ' ~0.2MB/s
generated when the experiment is

running?)

Does this data need to be

transferred during the mission?

('no’ implying that it is returned to MSC @ YES O NO
with the field crew at the end of the

mission)

If Y, does it need to be

transferred as soon as O YES ONO

available? (else it will be send
in the evening)

O TBD

® TBD

OWF
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2.7.HARDWARE SPECIFICS

— contents of cases/boxes specified in section 1.4 “Packing Information — Experiment Size and Weight”

No." Tool/Consumable/Hardware part  Weight [kg] Size [cm*cm*cm] Quantity Consumption Rate ? Serial number (where available)
(per experiment or run) (esp. for batteries and telecommunication devices)

1 PeliCase iM2700 Storm Case 6.5 62.5*50*21.8 1
2 HP OMEN 15 Laptop 241 36*26.3*2.5 1
3 Haptic Attitude Feedback device 0.65 31*32*9.4 1
4 traction Vibraiton Glove 0.05 10.5*12*0.6 2
5 Power supply unit +/- 0.4 17.5*12.4*2.5 3
6 Joystick 1.61 34.8*21.5*24.5 1
7 Sony HDR-CX240E 0.215 0.54*1.28*0.6 1
8 Ethernet cable 0.04 45*1.3*1.3 1
9 Replacement bearing prong 0.06 10.5*3.55*3 1
10 Replacement motor prong 0.04 10.5*3.55*3 1
11

12

13

14

15

16

17 Total weight 12.4

i you require more lines to specify all of your experiment's tools/consumables/hardware parts, please provide a separate document with a similar table as this one. In case you need to do so, please, do
not forget to mention this in section 0.5 “Reference Documents”.

2 In case your experiment consumes some amount of some substance (e.g. alcohol for sterilizing tools) per run (or in some interval of time), please give here an estimate of the average amount consumed.
This will tell the Flightplanning team how often your experiment can be scheduled before the consumables run out.


Coruja
Note
If physical container and wi-fi dongle is needed. Add here.
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2.8. STORAGE REQUIREMENTS

Hardware Storage

Can the hardware be stored in
an assembled state? O YES ® NO

If N, please remember to provide detailed packing instructions.

O TBD

Does any part of the hardware or
any consumable require a ® YES ONO
specific temperature?

If Y, which -15°C to 60°C
parts/consumables and

which temperatures [°C]?

QO TBD

Does any part of the hardware or
any consumable need to be ® YES ONO
protected from rain/frost/etc.?

O TBD

If Y, which All devices of the MEROP experiment should be stored inside the
parts/consumables and experiment case to be protected from rain, frost, and sand

from which environmental
conditions?

Are there any other special
hardware/consumable storage ® YES ONO

requirements?

If Y, of which kind are Needs to be stored inside the habitat at all times.

they?

O TBD

Between each experimental run, the hardware can be left in the setup
state, with the exception of the attitude device (moving part that can pose

a tripping risk when it's not being used)

OWF
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Sample Storage

Are there samples that have to
be stored?

O YES ® NO O TBD

If Y, how many and of
which kind?

n/a

Do the/some samples
require a specific O YES ® NO QO T1BD

temperature?

If Y, which samples
at which
temperatures [°C]?

n/a

Are there any other

special sample storage O YES @ NO O TBD

conditions required (Light,
humidity, etc.)?

If Y, which? o

Sample Shipment

Please note that in general the experiment's Pl is responsible to cover transportation costs and organize transportation logistics.
Details (e.g. the location the shipment has to be organized from) vary on a mission basis, and will be communicated in time. In case of
questions, please contact your responsible FP coordinator.

If samples are taken, where
should they be shipped after the
mission (recipient/point of
contact incl. phone number/e-
mail if not given in section 0.2
“Principal Investigators” + postal
address)

n/a

Do the samples have to be

shipped under any specific O YES ® NO O TBD

conditions (temperature, etc.)?

If Y, which? o

OWF 14
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2.9.EXPERIMENT SPECIFIC REQUIREMENTS

If necessary, please provide in this section any other requirements your experiment might have, that were not covered
in the previous sections.

- Height adjustable chair

- Tripod for camcorder

- Three power sockets

- One Ethernet port (to connect to habitat network)
- 3mm an 4mm Slotted screwdriver

- 2.5mm Allen/Hex screwdriver

- 2.5mm Hex nut wrench/spanner

- 2.5mm Philips screwdriver

OWF 15
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3. Risk Assessment

Please fill in the lines with the point of view of the Analogue Astronaut operating your experiment in mind.
Hazards are sources for potential accidents, endangering the Analogue Astronaut and/or the suit or other
adjacent equipment. Please provide sketches and/or photographs if necessary and mention them in section
0.5 “Reference Documents”.

A hazard is applicable, when the Analogue Astronaut is exposed it during a mission, but it might also be
applicable if this is not the case: e.g. a sharp part, which is normally hidden from access during operations is
not applicable. A pressure vessel for some pressurized gas present during the mission always forms an
applicable hazard.

If an hazard is applicable to your experiment, please offer a brief description below the following table (incl.
the number of the hazard the description is referring to), or, if there is not enough space there, provide it in
an additional document (referred to in section 0.5 “Reference Documents”). Also explain a hazard mitigation
procedure in the experiment's procedures document (referred to in section 0.5 “Reference Documents”).

No. Hazard Applicable to the IfY, reference to procedure
experiment?

- check box if YES  (e.g. section, step no.)
1 Unprotected moving

Parts YES
2  Parts with sharp or

abrasive surfaces [Ives
3  Trip hazard, falling,

twisting XvES
4  Electrical discharge / arc

discharge / high voltage LIves
5  Electrostatic discharge [JYEs
6  Dangerous substances [JYEs
7 Incorporation of health

hazardous substances [Ives
8 Exposure to bio-

hazardous substances [IvEs
9 Combustible substances |:| YES
10 Pyrotechnical Devices |:|YES
11 Hot/Cold Surfaces [JYEs
12 Excessive Noise [JYEs
13 Ultrasound / Infrasound [JYEs
14 Excessive Vibration [JYEs
15 Non-lonizing radiation []VES

(Laser, UV, IR sources)

OWF 16
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No. Hazard Applicable to the IfY, reference to procedure
experiment?

- check box if YES  (e.g. section, step no.)

16 lonizing Radiation [JYEs
17 Electromagnetic

Interference (EMI) [Ives
18 Pressure Vessels [JYEs
19 Low/High external |:|YES

pressure
20 Inadequate Lighting /

Glare [LIves
21 Oxygen deprivation /

Excessive Oxygen [JYEs

Release
22 Increased work load — =

Human-Machine interface DJYES
23 Increased work load —

Excessive Information [LIves
24 Heavy physical work /

exhaustion [LIves
25 Interface malfunction to XIYES

other mission items

Description of applicable hazards

1- The haptic attitude feedback device has two moving parts that are not protected and are used by the
AAs during the run. These are only actuated upon when the PC is ON and the MEROP interface is
manually launched. All other times, these parts are compliant. There are hardware and software safety
measures implemented on that limit the haptic attitude feedback device motion to 180° in roll and 135° in
pitch.

3 - The tripod positioned behind the AAs during the run, could pose a tripping hazard for other AAs passing
in that region. The attitude feedback device (moving part), causes a small risk of wrist strain, this will only
happen if he motors inside haptic feedback device malfunction and rotate to far thus causing some strain
on the AAs' wrist. Mechanical limitations of the device, ensure that no significant injuries can be inflicted on
the AAs.

22 - The interaction with the teleoperation setup can increase workload, as the AA will have to perceive
the status of the robot and take decisions to complete the run goals and ensure rover safety.

25 - A malfunction of the merop experiment could cause the rover to make unwanted motions (safety of
the

habitat and mission personnel is ensured by the GOST team member with the emergency stop - defined in
the GOST Procedures).
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	Sykpe RSS-coordinator: cescawillcocks@gmail.com
	Reference documents list: - Experiment Proposal: "[MEROP] 2nd Stage Proposal.pdf":

--- detailed description of the experiment rationale, formal methods for valuation of the experiment's success, and proposed teleoperation methods and components. Our experiment will require the involvement of the AAs, GOST, and MSC FP and RSS personnel and contribution to the EC. 

 

 

- Procedures AAs: "A-24_Procedures_MEROP_AAs_v2.0.docx"

--- Field experimental run execution with remotely operated rover

- Procedures GOST: "A-24_Procedures_MEROP_GOST_v1.0.docx"

--- preparation of the field experimental run and safety protocol

- Procedures FP and RSS: "A-24_Procedures_MEROP_MSC_v1.0.docx"

--- access and processing of field experiment output (GIS layers)

                   * Geo-referenced POIs (text, image, or audio)

                   * Geo-referenced Network Signal Strength (NSS)
	description: The proposed teleoperation interface allows the AAs to remotely control a ground rover with improved situation awareness during exploration tasks. Upon connection adverse situations the interface will present tools to mitigate the loss of real-time
control with adaptive autonomy. It also provides the AAs the possibility to log
relevant mission information in realtime (e.g., site photos and POIs, NSS), using the
established ÖWF mapping infrastructure (GIS layers). These GIS layers can them be used by the FP and RSS teams for planning future EVAs or other experiment missions.
The MEROP experiment focuses on improving the decision-making of the
operators and action skills.
	Hypothesis: H1: With the developed teleoperation interface the operators can successfully complete exploration tasks.
H2: Operators can successfully cope with teleoperation problems, such as traction loss, network latency and network signal loss.
H3: The generated Geo-referenced information (GIS Layers) is actively used by the  AAs, FP and RSS teams during the mission, to integrate relevant exploration information into the planning of subsequent operations.
 
 
(Metrics to accepted or reject the hypothesis are available in the experimental proposal document)
	Objectives: Improve teleoperation of rovers by the AAs during exploration tasks (identify points of interest, POIs, within the regions of interest, ROIs), even under suboptimal situations (e.g., locomotion challenges or high delay periods).
 
Provide Geo-referenced information of POIs and Network Signal Strength (NSS) to be used by the FP and RSS teams during mission planning and exploration cascade.
	Successful run: We consider a successful experiment run when the operator is able to accomplish an exploration task, by identifying and logging POIs. Without jeopardizing, robot integrity or equipment, or completely losing robot connection.

(more detailed classification of task success can be found in section 1.2. of the experimental proposal document)
	TRL: 
	DRL: 
	collaborating experiments: SAMPLE
iROCS

	collaboration how: Each of the collaboration experiments provide a ground rover that can be teleoperated with the MEROP teleoperation interface.

The rovers from the SAMPLE and iROCS teams will actuate outside the habitat, while the MEROP interface will be used by the AAs inside the habitat  
	number of runs (min): 12 (2 per astronaut)
	number of samples (min): 12 geo-referenced POIs and NSS maps
	number of runs (optimal): 24 (4 per astronaut)
	number of samples (optimal): > 24 geo-referenced POIs and NSS maps
	comments runs/samples: One experimental run corresponds to teleoperating a rover from the habitat
proximity to a ROI, identifying POIs, mapping the NSS and returning the rover to the proximity of the habitat.
	number of boxes (pre-mission): 1
	number of boxes (post-mission): 1
	weight (pre-mission): ~12.5
	fragile (pre-mission): Y
	fragile (post-mission): Y
	comments packing: All equipment will be in one case, The box will contain equipment as an integrated teleoperation setup.
	collaboration with other exp?: 1
	size (pre-mission): 62.5*50*21.8
	weight (post-mission): ~12.5
	size (post-mission): 62.5*50*21.8
	suited AAs for 1-time prep: n/a
	suited AAs for experiment run prep: n/a
	suited AAs for 1-time breakdown: n/a
	AAs gloves only for 1-time prep: H: 1 person x 5 min
	AAs gloves only for experiment run prep: H: 1 person x 5-10 min
	AAs gloves only for 1-time breakdown: H: 1 person x 5 min
	assistants for 1-time prep: n/a
	assistants for experiment run prep: H: 1 person x 35 min
	assistants for 1-time breakdown: n/a
	total number of people for 1-time prep: 1 person
	total number of people for experiment run prep: 2 person
	total number of people for 1-time breakdown: 1 person
	suited AAs for run itself: n/a
	AAs gloves only for run itself: H: 1 person x 15-45 min
	assistants for run itself: H: 1 person x 15-45 min
	total number of people for run itself: 2 person
	suited AAs for experiment run breakdown: n/a
	AAs gloves only for experiment run breakdown: H: 1 person x 25 min
	assistants for experiment run breakdown: H: 1 person x 15 min
	total number of people for experiment run breakdown: 2 person
	break time: n/a
	exclusive time: The AAs need to carry out the defined experimental runs exclusively, without interruption by other tasks. They become available for other tasks in between runs. The rover becomes available for other tasks once the MEROP run is complete.
	comments time/personnel: Prior to the MEROP run the Unsuited field crew member (GOST Team) will need to
prepare the rover to be ready to move, and setup the MEROP container (GOST Procedures).
During the MEROP run one member of the GOST Team will need to stand next to
the rover with the emergency stop for safety reasons (e.g., avoid that AAs hit the
habitat during teleoperation).
After the MEROP run, the generated GIS Layers will be uploaded to the MSC, and
the FP and RSS team can use that information for planning subsequent
experiments.
	break between runs?: 1
	exclusive?: 1
	why (no) break: n/a
	best terrain: Rough with differing slopes, holes, rocks, differing soil constitution.
	possible terrain: differing slopes, rocky and sandy ground.
	not useful terrain: Flat unobstructed terrain, homogeneous terrain.
	dangerous terrain: Near cliffs, large holes where the robot could fall into and not be able to get out.
	Coordinates: n/a
	coordinates available?: 2
	unsuitable weather situations: Hardware is used inside the Habitat. Any unsuitable condition for the rovers turns the MEROP experiment unsuitable.
	lower temperature limit: 
	upper temperature limit: 
	lower humidity limit: 
	upper humidity limit: 
	max wind speed (steady): 
	max wind speed (gusts): 
	ground conditions: Dependent on rover required ground conditions to operate successfully
	lighting conditions: Inside the habitat: the room where the hardware is installed should be lit enough such that the AAs can see the control devices.
Outside the habitat: lighting requirements of the rover to be able to operate successfully and within daylight hours.
	dangerous weather situations: Any situation that dangerously affects the habitat. Any weather condition that impedes rovers to operate outside the habitat.
	lower temperature limit_2: -10
	upper temperature limit_2: 60
	lower humidity limit_2: 
	upper humidity limit_2: 
	max wind speed (steady)_2: 
	max wind speed (gusts)_2: 
	ground conditions_2: Ground conditions that are dangerous for the proper operation of a rover.
	lighting conditions_2: Lighting conditions that impede the rover to operate outside, including low light conditions between sun set and sun rise.
	additional weather requirements: Any additional weather requirement by a rover.
	break-up time: Dependent on the rover hardware.
	Power: 300
	Voltage: n/a
	Frequency: n/a
	battery type: n/a
	number of batteries: n/a
	battery run time: n/a
	max battery charge time: n/a
	avg number of runs with fully chared battery: n/a
	avg battery charge time after 1 run: n/a
	AC required?: 1
	compatible with  230V/50Hz?: 1
	Schuko compatible plugs?: 1
	DC required?: 2
	DC by batteries?: 2
	batteries rechargeable?: 2
	capacity of batteries: n/a
	net weight of batteries: n/a
	serial numbers of batteries: n/a
	comments power: At least three power outlets in the habitat for the MEROP case
	bandwidth: 40000
	peak bandwidth: 48000
	average bandwidth: 32000
	IP number (field): 3
	IP number (MSC): 0
	min subnet size: n/a
	static IP addresses?: 1
	subnet?: 2
	VPN?: 2
	connect to network?: 1
	use wireless OeWF network?: 1
	raido frequency range: n/a
	eff transmission power: n/a
	comments communication: n/a
	total data storage: ~500 MB per experimental run
	Data acquisition rate: ~0.2MB/s
	radio equipment?: 1
	data transfer during mission?: 1
	data transfer urgency?: 3
	dangerous weather situations_2: n/a
	Tool/Consumable/hw part 1: PeliCase iM2700 Storm Case
	Weight 1: 6.5
	Size 1: 62.5*50*21.8
	Quantity 1: 1
	Consumption Rate 1: 
	Tool/Consumable/hw part 2: HP OMEN 15 Laptop
	Weight 2: 2.41
	Size 2: 36*26.3*2.5
	Quantity 2: 1
	Consumption Rate 2: 
	Tool/Consumable/hw part 3: Haptic Attitude Feedback device
	Weight 3: 0.65
	Size 3: 31*32*9.4
	Quantity 3: 1
	Consumption Rate 3: 
	Tool/Consumable/hw part 4: traction Vibraiton Glove
	Weight 4: 0.05
	Size 4: 10.5*12*0.6
	Quantity 4: 2
	Consumption Rate 4: 
	Tool/Consumable/hw part 5: Power supply unit
	Weight 5: +/- 0.4
	Size 5: 17.5*12.4*2.5
	Quantity 5: 3
	Consumption Rate 5: 
	Tool/Consumable/hw part 6: Joystick
	Weight 6: 1.61
	Size 6: 34.8*21.5*24.5
	Quantity 6: 1
	Consumption Rate 6: 
	Tool/Consumable/hw part 7: Sony HDR-CX240E
	Weight 7: 0.215
	Size 7: 0.54*1.28*0.6
	Quantity 7: 1
	Consumption Rate 7: 
	Tool/Consumable/hw part 8: Ethernet cable
	Weight 8: 0.04
	Size 8: 45*1.3*1.3
	Quantity 8: 1
	Consumption Rate 8: 
	Tool/Consumable/hw part 9: Replacement bearing prong
	Weight 9: 0.06
	Size 9: 10.5*3.55*3
	Quantity 9: 1
	Consumption Rate 9: 
	Tool/Consumable/hw part 10: Replacement motor prong
	Weight 10: 0.04
	Size 10: 10.5*3.55*3
	Quantity 10: 1
	Consumption Rate 10: 
	Tool/Consumable/hw part 11: 
	Weight 11: 
	Size 11: 
	Quantity 11: 
	Consumption Rate 11: 
	Tool/Consumable/hw part 12: 
	Weight 12: 
	Size 12: 
	Quantity 12: 
	Consumption Rate 12: 
	Tool/Consumable/hw part 13: 
	Weight 13: 
	Size 13: 
	Quantity 13: 
	Consumption Rate 13: 
	Tool/Consumable/hw part 14: 
	Weight 14: 
	Size 14: 
	Quantity 14: 
	Consumption Rate 14: 
	Tool/Consumable/hw part 15: 
	Weight 15: 
	Size 15: 
	Quantity 15: 
	Consumption Rate 15: 
	Tool/Consumable/hw part 16: 
	Weight 16: 
	Size 16: 
	Quantity 16: 
	Consumption Rate 16: 
	Tool/Consumable/hw part 17: Total weight
	Weight 17: 12.4
	Size 17: 
	Quantity 17: 
	Consumption Rate 17: 
	Serial number 1: 
	Serial number 2: 
	Serial number 3: 
	Serial number 4: 
	Serial number 5: 
	Serial number 6: 
	Serial number 7: 
	Serial number 8: 
	Serial number 9: 
	Serial number 10: 
	Serial number 11: 
	Serial number 12: 
	Serial number 13: 
	Serial number 14: 
	Serial number 15: 
	Serial number 16: 
	Serial number 17: 
	h/w storage temperatures: -15ºC to 60ºC
	h/w environmental protection: All devices of the MEROP experiment should be stored inside the experiment case to be protected from rain, frost, and sand
	other h/w storage requirements: Needs to be stored inside the habitat at all times.

Between each experimental run, the hardware can be left in the setup state, with the exception of the attitude device (moving part that can pose a tripping risk when it's not being used) 
	assembled storage?: 2
	h/w temperature?: 1
	protection from rain/frost/etc?: 1
	other h/w storage requirements?: 1
	samples: n/a
	sample storage temperatures: n/a
	other sample storage requirements: n/a
	sample shipment - address: n/a
	sample shipment conditions: n/a
	samples to be stored?: 2
	sample storage temperature?: 2
	other sample storage requirements?: 2
	sample shipment requirements?: 2
	experiment specific requirements: - Height adjustable chair
- Tripod for camcorder
- Three power sockets
- One Ethernet port (to connect to habitat network)
- 3mm an 4mm Slotted screwdriver
- 2.5mm Allen/Hex screwdriver
- 2.5mm Hex nut wrench/spanner
- 2.5mm Philips screwdriver
	hazard applicable -> Yes: Yes
	reference to hazard procedure: 
	hazard applicable -> Yes_2: Off
	reference to hazard procedure_2: 
	hazard applicable -> Yes_3: Yes
	reference to hazard procedure_3: 
	hazard applicable -> Yes_4: Off
	reference to hazard procedure_4: 
	hazard applicable -> Yes_5: Off
	reference to hazard procedure_5: 
	hazard applicable -> Yes_6: Off
	reference to hazard procedure_6: 
	hazard applicable -> Yes_7: Off
	reference to hazard procedure_7: 
	hazard applicable -> Yes_8: Off
	reference to hazard procedure_8: 
	hazard applicable -> Yes_9: Off
	reference to hazard procedure_9: 
	hazard applicable -> Yes_10: Off
	reference to hazard procedure_10: 
	hazard applicable -> Yes_11: Off
	reference to hazard procedure_11: 
	hazard applicable -> Yes_12: Off
	reference to hazard procedure_12: 
	hazard applicable -> Yes_13: Off
	reference to hazard procedure_13: 
	hazard applicable -> Yes_14: Off
	Textfeld 4: 
	hazard applicable -> Yes_15: Off
	Textfeld 1: 
	hazard applicable -> Yes_16: Off
	Textfeld 2: 
	hazard applicable -> Yes_17: Off
	Textfeld 3: 
	hazard applicable -> Yes_18: Off
	reference to hazard procedure_14: 
	hazard applicable -> Yes_19: Off
	reference to hazard procedure_15: 
	hazard applicable -> Yes_20: Off
	reference to hazard procedure_16: 
	hazard applicable -> Yes_21: Off
	reference to hazard procedure_17: 
	hazard applicable -> Yes_22: Yes
	reference to hazard procedure_18: 
	hazard applicable -> Yes_23: Off
	reference to hazard procedure_19: 
	hazard applicable -> Yes_24: Off
	reference to hazard procedure_20: 
	hazard applicable -> Yes_25: Yes
	reference to hazard procedure_21: 
	hazard descriptions: 1- The haptic attitude feedback device has two moving parts that are not protected and are used by the
AAs during the run. These are only actuated upon when the PC is ON and the MEROP interface is
manually launched. All other times, these parts are compliant. There are hardware and software safety
measures implemented on that limit the haptic attitude feedback device motion to 180º in roll and 135º in
pitch.
3 - The tripod positioned behind the AAs during the run, could pose a tripping hazard for other AAs passing
in that region. The attitude feedback device (moving part), causes a small risk of wrist strain, this will only
happen if he motors inside haptic feedback device malfunction and rotate to far thus causing some strain
on the AAs' wrist. Mechanical limitations of the device, ensure that no significant injuries can be inflicted on
the AAs.
22 - The interaction with the teleoperation setup can increase workload, as the AA will have to perceive
the status of the robot and take decisions to complete the run goals and ensure rover safety.
25 - A malfunction of the merop experiment could cause the rover to make unwanted motions (safety of the
habitat and mission personnel is ensured by the GOST team member with the emergency stop - defined in the GOST Procedures).


