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PRIMARY MISSION SECONDARY MISSION
Measure the air pollution. The CanSat It consists of sending an uplink message
will be launched to an altitude of at least tothe CanSat (to change its state mid
100 meters and it will have touse its flight), but also measuring other
parachute to stabilize its flight and shall atmospheric and attitude parameters
transmit data about: such as:
Air temperature IMU (Acceleration, Gyroscope)
Air pressure Altitude
Particulate matter
Presence of volatile gas
Humidity
|

The main result we expect from the first mission is the level of air pollution present in Novi Sad. The
data received from the additional sensors and the secondary mission will provide proof of the
possibility to integrate complex systems into small space devices.



THE MISSION
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Can structuctural integrity will hold;

The safety mechanisms
{parachutes mainly) will function
fine;

The power board and the battery
will work;

Thesensors will function correctly;
TX/RX will function correctly;

GPS data will be collected and
transmitted to the base station;
Data transmitting will work;

The systems used for the recovery
of the can would not be damaged;
Uplink message will be received
and the CanSat will execute the
given request

OVERALL MISSION CONCLUSIONS

EXPECTATIONS REALITY

The 30 printed can was not damaged at all, due to the
fact that we were able to catchiitin our hands before
landing

The power board and the battery couldn't be tested (not
enough flight time). On ground tests resulted in a 4 hour
battery lifetime for acquiring data.

Despite of previous issues, almost all sensors waorked
properly, with only one exception caused by a
programming error.

Data transmission through SMS warked perfectly until
the Romanian provider cut us off.

We got good GPS information during the second launch,
having at least 4 GPS satellitesin the view of our
SENsOrs.

Our Camera got damaged during pre-launch testing and
it had to be removed.

THE PRIMARY MISSION

Technically, we consider the primary mission a success because we landed and
recovered the data.

We collected 561 datareadings, including the ones from the launch and landing. One of

the sensors had minor hiccups in reading data (the CCS811, due to a programming error
was not adding it's readings to the packets sent to the ground/stored internally), so we

were able to get almost all the main parameters for the primary mission;

Regarding data quality, the mission can also be cansidered a success. Almost all the
sensars providing information for the primary mission functioned correctly.

The Can's structural integrity couldn't be tested this time.

THE SECONDARY MISSION

We successfully sent the uplink message to our Can and as a result just before the
separation from the rocket the status LED changed from green to displaying the national
flag of Romania fact that could be seen we the Can was recovered.

Also the additional sensors provided all the data needed about GPS location, particulate
matter (PM1, PM2.5), and IMU (acceleration, gyroscope and magnetic fields).

The impact velocity of the CanSat would have beenaround 9.2 m/s if we did not catch it.




HARDWARE ISSUES
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RECOVERY SYSTEM ANALYSIS

CONCLUSIONS

We consider that we achieved:

90% percent of our goals on the primary mission;

100% percent success ratio of the 1st part of our secondary mission, since we
successfully controlled the CanSat remotely

90% percent of our purposes of measuring additional parameters data on the
2nd part of our secondary mission because the data could not be sent via SMS
during the flight

Overall, we conclude that the success rate of the missionsis at least 92% because
we found the can, recovered the datafrom the can, and alsoreceived data through
LoRa on the base station, with a minimal error rate, but we failed to send data via
SMS.

CanSat 2022 Sensor Readings from mission time (GMT Time

Pressure [hPa)

123730 123735 123740 123745 123750 123755 12:38:00 123805  12:38:10
Tirve [hh:mim:ss)




THE PRIMARY MISSION
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The temperature was measured using three sensors: the Bosch BMP388, the Bosch BME280, and a Microchip MCPSBO8. ]

The sensors wereall placed in different places and experienceddifferent conditions during the flight. Since there are many
“extra” temperature differencesin the graph, those could be caused by the differentairflow channels and different
proximity to heating sources such as the 0BC.
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THE PRIMARY MISSION
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The pressure sensordatawas gathered from two simultaneous |2C buses with two Bosch sensors BMP388, BMEZB0. u

One can see onthe graph that the pressure from both sensors drops once the rocketlifts off and then spikes when the
CanSat was caught.
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THE SECONDARY MISSION

Local time [H:M:S]
15:22:39  15:24:39 152639 152839 15:30:39 153239 153439 153639 153838 15:40:39  15:42:39  15:44:39
! | 1

Sensors
BMP388 (12C1)
—— BME28D (1200)
« Mission time

E

@

5

2

2

10
s e P o — 1
' | ' | ' | | | ! | | |
240 60 80 s00 70 810 w0 1080 w00 120 0 1360
Time of Fliaht [s1
Altitude was recarded using sensors ontwo 12C buses. Because we had average-to-low signal quality, we had readings u

from only one of the two GPS madules. As for pressure, because Altitude is inversely related to Pressure, the graph
presentsa pretty sharp rise in altitude once the launcher rose toward the top altitude spot and a similar drop back to the
airport's ground altitude.




THE SECONDARY MISSION
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Our missionwas to collect environmental parameters like Particulate Matterand CO2 levels. The latter was not collected ]
due to programming errors. The Particulate Matter sensor, being connected to UART, worked well, and we have data
readings from our mission. Inthe graph, the level of PM particles dropped as the CanSat rose. Thereare a fewspikesin
the data, but we thinkthey mighthave been created by air movement caused by the rocket itself.

MISSION ANALYSIS
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We analyzed the core mission phase when the rocket rose and then came down with the CanSat. From the u

graph, one can see that the ascension to the peak point took 10 seconds and the descent took 38 seconds.
Even so, temperature readings were performed during landing, but the number of records is not impressive.
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MISSION ANALYSIS
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The same analysis performed on temperature was used for the pressure readings. As the rocket reached peak u

height, pressure levelsfell. Once the CanSat got separated from the rocket and started its descent, the pressure
started torise again.
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MISSION ANALYSIS
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In reverse, we can see the altitude of the rocket as it ascended up to a height of around 104 mabove ground ]

level. When the CanSat descended, it captured altitude data and pressure measurement readings on its way
down.

DATA INTERPRETATION

Air Pollutants

Particulate Matter

During the flight the humidity level didn't have a considerable
variation probably due to its position inside the can and the
average value was around 77%

Based on the temperature measurements, pressure levels,
humidity average and pollutant particles presence we can
conclude that the air is mostly clean.

Based on the levels of pollution that we measured beforehand in AIR POLLUTION INDEX PM 2.5 PARTICLES

Bucharest and Constanta in Romania we can conclude that the 150
air in Novi Sad is cleaner.
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GROUND STATION

The CanSat was being monitored and controller
by our ground station operators. The station
consists of a laptop computer with certain apps
for data flow management and radio package
intake, a data logger and an antenna.



OVERALL STATISTICS FROM OUR POINT OF VIEW T

A. Technical Achievement -> 82% HH
B. Scientific Value -> High T
C. Professional Competence -> Proficient adaptability, despite the O

various issues that appeared during the whole competition E EEEN
D. Qutreach -> Effective

ROSPIN-Sat

Romanian Space Initiative




