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Objectives

• Our main goals are as follows:

• Planet exploration

• Finding habitable or exploitable planets

• Exoplanet detection

• Acquiring data sets about exoplanets

• To accomplish each of  these goals we conducted research by
• Studying rover missions

• Creating handmade spectroscopes 

• Testing and comparing results



Introduction

• The necessary equipment for a rover mission can be separated in four
major categories:
• Cameras

• Spectrometers

• Radiation Detectors

• Atmospheric and Environmental Sensor Suites

• Our rover has to gather:
• The percentage of methane

• The quantity of UV radiation

• The spectral analysis of the atmosphere (if it exists)

• Weather conditions

• Pictures



Rover testing

• The first problem we thought of  after installing the sensors was 
calibrating them

• Another aspect of  our research was the different gravitational pulls 
that the rover might have to face

• We tested using helium balloons  



Rover testing

• In order to not modify the rovers previous

behavior, we attached helium balloons to

the center of mass calculated below:



Data acquired by the rover

• Spectrum Rover is equipped with sensors that can measure:
• Pressure (BMP180)

• Temperature (BMP180)

• Ultraviolet radiation (ML8511)

• Light intensity (TSL2561)

• Methane concentration (MQ4)



No Altitude 

(meters) 

Temperature 

(oF) 

Absolute 

Pressure 

(mb) 

Relative 

Pressure 

(mb) 

MQ4 

data 

Light 

Intensity 

(lux) 

UV 

Intensity 

(mW/cm^2

) 

1. 86 30.84 1009.37 1019.72 499 3937 0.41 

2. 86 30.91 1009.33 1019.68 475 4228 0.46 

3. 86 31.01 1009.38 1019.74 494 4325 0.46 

4. 86 31.12 1009.40 1019.75 497 4239 0.41 

5. 86 31.19 1009.37 1019.72 497 3987 0.41 

6. 86 31.30 1009.36 1019.71 493 3882 0.41 

7. 86 31.37 1009.36 1019.72 493 4268 0.38 

8. 86 31.42 1009.39 1019.74 491 4325 0.38 

9. 86 31.48 1009.38 1019.73 491 4449 0.38 

10. 86 31.61 1009.39 1019.74 489 4410 0.42 

11. 86 32.19 1009.39 1019.74 488 4500 0.42 

12. 86 32.25 1009.39 1019.74 489 4084 0.36 

13. 86 32.31 1009.35 1019.71 488 4168 0.41 

14. 86 32.38 1009.34 1019.69 482 4114 0.36 

15. 86 32.43 1009.37 1019.73 480 3983 0.42 

16. 86 32.49 1009.32 1019.68 492 4013 0.42 

17. 86 32.55 1009.33 1019.69 484 4459 0.42 

18. 86 32.63 1009.39 1019.75 488 4398 0.41 

19. 86 32.69 1009.39 1019.74 485 4372 0.42 

 



Data Comparison
City Mountain
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UV Radiation - Hot days in Bucharest

Data sensor acquisition in hot days in Bucharest

Temperature 
(oC)

Pressure 
(mb)

Luminosity 
(lux)

UV 
(mW/cm2)

36.46 1000.68 21011 5.17
37.59 1000.98 23530 5.09
37.70 1000.67 26010 4.85
37.78 1000.99 29732 4.57
38.21 1000.95 30902 5.09
39.60 1000.93 31267 4.30
39.75 1000.62 31266 4.67
39.62 1000.62 31286 4.98
39.78 1000.86 31326 5.30
39.90 1000.85 31345 5.12
40.10 1000.92 31301 4.98
40.14 1000.90 29890 5.01

Temperature 
(oC)

Pressure
(mb)

Luminosity 
(lux)

UV

(mW/cm2)
39.24 1000.85 2942 0.22
38.93 1000.76 2733 0.18
38.61 1000.84 2949 0.18
38.05 1000.84 2497 0.16
37.63 1000.85 2942 0.22
38.24 1000.76 2733 0.18
38.93 1000.86 2838 0.18
38.61 1000.76 2838 0.15
38.05 1000.84 2949 0.15
37.63 1000.84 2497 0.16
37.04 1000.93 2698 0.12
36.99 1000.89 1698 0.26

Direct Sunlight Area Shaded Area

• Contacting a local medical center,

we found out that the number of

new cases of skin and eye

problems was remarkably higher

than usual.

• The risk of UV exposure depends

on the intensity, the wavelength

and the time of exposure.

• It has been shown that values of

the UV radiation intensity as low

as 0.6 mW/cm2 may cause

problems at medium - long

exposure times.



Upgrading the chassis

• During recent tests, we noticed the
initial chassis encountering
difficulties while going over different
obstacles.

• We were interested in the optimal
height of the chassis, so that the
rover would be able to easily go over
humps, while maintaining its
rotational stability

• ℎ = 𝑅(1 −
𝐺

𝐺2+𝐹2
)



Upgrading the chassis

• For a given magnitude of the
velocity and for a given
magnitude of the curvature
radius, the height of the chassis
increases the rovers instability.

• 𝐺 ∙
𝐿

2
= 𝐹𝑐𝑓 ∙ 𝑥



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



Spectroscopy module

• Raspberry Pi 2B

• Raspberry Pi Camera

• Spectroscope built by us

• Programed to take a photo every 

10 seconds



Experimenting with spectroscopy
• We have conducted our own experiments with a spectroscope we

constructed and chemical elements in order to determine their spectral
pattern:

Sodium

Spectrum

Daylight 

Spectrum

Methane 

Spectrum

Mercury 

Spectrum



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

corresponding to the observed star

2. The planet gradually occupies space in

front of the star, dimming it

3. The planet crosses in front of its parent

star





Exoplanet detection

• Acquiring data about the luminosity of a star can be done using a photometer:



Thank you for your attention!


