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Objective

To develop a small, easy to reproduce sensor station with a handful of cheap sensors 
interfaced with Arduino, which will acquire data on light intensity through the day and 
plot it over time, using a Raspberry Pi and the Processing platform.
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Sensors/components

● ML 8511: UV sensor
● SI 1145: IR/ VIS/ UV sensor
● TSL 2561: Ambient light illuminance sensor
● MPL 115A2: Barometer/ thermometer
● + Other Raspberry Pi peripherals (for order)
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Mount Assembly
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Design Intent
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Code for the 
sensors

● All the sensors came with 
libraries that had example codes 
for measurement.

● We made adjustments, to take 
various measurements over time 
and average them out, and for 
compatibility between sensors.
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The problem- the I2C protocol

ML 8511 
(UV sensor)

SI 1145 
(IR/ VIS/ 
UV sensor)

TSL 2561 
(Brightness 
sensor)

MPL 115A2 
(Barometer/ 
thermometer)

Communication 
protocol

AnalogRead I2C I2C I2C

Controller 
address

- 0x60 0x29/ 0x49 
/0x39 
(depending on 
ADDR pin)

0x60

work together work together
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Possible 
solutions?

● Using an Arduino Mega? ✖
● Libraries such as Wire1, 

SoftwareWire or Twowire? ✖
● Raspberry Piʼs I2C pins? ✖
● Using two arduinos? ✔
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Final Wireout
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Processing code
● Reads the output from the two 

Arduinosʼ Serial.print()
● Saves the values of the variables 

and the time they were taken into 
arrays

● Plots the variables over time
● Saves all values and their times in 

an .csv file at each step
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Final Assembly
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Final Assembly/Setup
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https://docs.google.com/file/d/1W-Fbks3A8K6h1zPnPCRCwAWjTZ4EKLo5/preview


Additional 
issues

● The wires didnʼt have connectors 
● The labels occupied space in the 

arduino enclosure
➔ Male pin headers were soldered 

to the wires
● The Raspberry Pi 5 was quickly 

overheating and becoming slow
➔ We used the lab desktop for the 

rest of the internship
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Interface/ results
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Results: Temperature (MPL 115A2)
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Reference taken from WeatherSpark.com, measured at Humberto Delgado Airport.



Results: Air pressure (MPL 115A2)
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Results: Visible and Infrared radiation (SI 1145)

18



Results: UV index (SI 1145 and ML 8511)
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Reference taken from IPMA, measured at Humberto Delgado Airport.



Results: Ambient light illuminance (TSL 2561)
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DIY - MATERIAL 

Arduino Uno (2x)
2✖ 29,52€ 

RaspBerry PI 5 2GB  
56,99 €

HDMI - Micro HDMI 
4,80 €

Micro SD card 32GB 
6,65 €



Prices:
● Only Sensors:  ~30 €

● All:                    ~158 €
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Digital barometric pressure and 
temperature sensor
8,55 € 

Ambient light illuminance sensor 
5,10 €

UltraViolet index sensor
7,29 €

IR, visible, ambient light, and UV 
index sensor
8,53 €

DIY - SENSORS 
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Conclusion

We learned to:

● Solder components
● Sensor Integration
● How to communicate an Arduino 

with an App using Processing

Aspects to improve:

● Creating an autoexec
● Setting up an SSH connection
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Thank you for your 
time!

Any questions?
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