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* Our main goals are as follows:
* Planet exploration

* Finding habitable or exploitable plane

* Exoplanet detection B

* Acquiring data sets about exoplanets

* To accomplish each of these goals we ¢ j,- nducted i s;gearch by d

* Studying rover missions ,, }‘
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Introduction

* The necessary equipment for a rover
major categories:
 Cameras
* Spectrometers
 Radiation Detectors

* Atmospheric and Environmental Sensor Suites

|

* Our rover has to gather: o
* The percentage of methane |

* The quantlty of UV radiation

e h,ese l nalysis ,. | "F"“

* =

ODYSSEUS




According to Nikolai B. Divari and Peter Brimblecombe (4ir composition and chemistry) The
Rayleigh law says that:

97V (m? — 1)° 2
lo = 1 + cos™0
! 2d2 X (m? + 2) (1 + cos™6)

]

Where:
¢ lp1s the ntensity of light at distance d at unit incident illumination and angle 6 from the
particle,
‘ * 1 being the refractive mdex,
e and V the particle volume.
In the case of a normal incidence, cos&@=cos0=1,
Using the data gathered by the Spectrum Rover, we were able to estimate the density of gas in
the atmosphere as being

_ . . Kg
pOIA3=Z.

When we first read the contest gmidelines referring to a “planetary rover”, the first thing that
( came to our mind was the Red Planet. Perhaps the media coverage of the Curiosity mission had
a large enough 1impact for us so as to focus on such a planet. It is general knowledge that there
are a lot of storms on Mars. The same could be true on any other planet we might decide to
mvestigate. Therefore we chose to add the Humid Icon Air-Flow sensor, in order to be able to
predict the weather.
The Humid Icon Air-Flow is capable of measuring the speed of the horizontal component of
the wind, while the BMP0180 sensor 1s able to determine parameters such as temperature and
pressure. We were using these sensors for weather prediction.
Using average pressure and temperature readings, we estimated once more the air density in
the atmosphere, in the same conditions as when we used the intensity of light:

This way, by comparing the two methods, we could confirm that our sensors were working : ' 8
normally. 7 N i & # QDYSSEUS
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Data acquired by the rover
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Pressure (BMP180
Temperature (BMP180
Ultraviolet radiation (ML8511
Light intensity (TSL2561
Methane concentration (MQ4
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No | Altitude | Temperature | Absolute | Relative Light uv
(meters) | (°F) Pressure | Pressure Intensity Intensity
I (mb) (mb) (lux) (mW/cm”"2
)
86 30.84 1009.37  1019.72 499 3937 0.41
86 30.91 1009.33 | 1019.68 475 4228 0.46
86 31.01 1009.38  1019.74 494 4325 0.46
86 31.12 1009.40  1019.75 497 4239 0.41
86 31.19 1009.37  1019.72 497 3987 0.41
“ 86 31.30 1009.36  1019.71 493 3882 0.41
86 31.37 1009.36  1019.72 493 4268 0.38
“ 86 31.42 1009.39  1019.74 491 4325 0.38 22000
“ 86 31.48 1009.38  1019.73 491 4449 0.38 20000
86 31.61 1009.39  1019.74 489 4410 0.42 .
86 32.19 1009.39  1019.74 488 4500 0.42
86 32.25 1009.39  1019.74 | 489 4084 0.36 10000 Theh‘?‘::’rm
86 32.31 1009.35  1019.71 488 4168 0.41 000 Bucharest
86 32.38 1009.34  1019.69 482 4114 0.36 |
86 32.43 1009.37  1019.73 480 3983 0.42 5338328080388 58295883 3358833288 fou
86 32.49 1009.32  1019.68 | 492 4013 0.42 i R TToTTTTTommee
I 86 1009.33  1019.69
' 86 1009.39  1019.75
86 1009.39  1019.74
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* Contacting a local medical cer
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UV Radiation - Hot days in Bucharest

"g 5 * * ® * ° ® ° °
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we found out that the numbe ey I .
new cases of skin and 2,
problems was remarkably hig z
£
than usual. -
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* The risk of UV exposure dep ;:

on the intensity, the wavel
and the time of exposure.
‘ . ' W, Temperature Pressure Luminosity uv

. (°C) (mb) (lux) (MW/cm?)

36.46 1000.68 21011 5.17 1000.85
37.59 1000.98 23530 5.09 38.93 1000.76 2733 0.18
37.70 1000.67 26010 4.85 38.61 1000.84 2949 0.18
37.78 1000.99 29732 4.57 38.05 1000.84 2497 0.16
38.21 1000.95 30902 5.09 37.63 1000.85 2942 0.22
39.60 1000.93 31267 4.30 38.24 1000.76 2733 0.18
39.75 1000.62 31266 4.67 38.93 1000.86 2838 0.18
39.62 1000.62 31286 4.98 38.61 1000.76 2838 0.15
39.78 1000.86 31326 5.30 38.05 1000.84 2949 0.15
39.90 1000.85 31345 5.12 37.63 1000.84 2497 0.16
40.10 1000.92 31301 4.98 37.04 1000.93 2698 0.12
1000.90 1000.89




The wheel of the rover when going over humps

M_\r’*‘ﬂc"*‘lﬂr"f‘ﬂpf =0

My=0 =M, +My,=0> M, =M,
M. =0
I3 - *
> ) i
M;=F-(R-h) - -
M =G-x ~ _ ~

Py
ps

But x=4{R"—(R-h)
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Forces acting the rover when turning

i’l}dy\r + i’l}G +J"II}-E< ., +J.iI|Tj-F: = U]
Mz=0

o L
M, =0 =

- e

But the equations for the centripetal force and for the weight are:
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Spectroscopy

* Now:
* We set to develop spectral analysis on our rover

* Spectroscopy can be used to determine the atmospheric composition of the planet we are
exploring

* Further development:
* Detect and study exoplanets
* We also aim to improve scientific

equipment.

* The main impediment of spectroscopy here on Earth is light pollution

* Astronomers send devices that can conduct spectral analysis far into space

ODYSSEUS
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Spectroscopy module

* Raspberry Pi12B

* Raspberry Pi Camera

* Spectroscope built by us

* Programed to take a photo every

10 seconds
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Experimenting with spectroscopy

* We have conducted our own experiments with a spectroscope we
constructed and chemical elements in order to determine their spectral

patternz
. Daylight
SOdlum Spectrum
pectrum
Methane s Mercury
Spectrum U i Spectrum
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Exoplanet detection

* Exoplanets do not emit light so it is difficult for astronomers to spot far away planets
* However, the method of transit photometry allows for exoplanets to be detected
* A planet passing in front of a star

has three phases:

1. The brightness level is the proper one L i
corresponding to the observed star Planet i
2. The planet gradually occupies space in Brightness
front of the star, dimming it
3. The planet crosses in front of its parent

star
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light curve

tlrme



r*.

* Acquiring data about fan mi
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