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 «DETERMINATION OF THE ABSORPTION OF LIGHT 

BASED ON AN ARDUINO» 

 

Abstract:  This paper presents an Arduino-based system for determining the 

absorption of light using a photodiode sensor and different light sources. The system 

allows real-time measurement of light intensity before and after passing through 

various materials, providing quantitative data on their absorption properties. By 

applying the Beer-Lambert law, the absorption coefficient of different substances is 

determined. The proposed setup is low-cost, easy to implement, and suitable for 

educational and experimental purposes. The results confirm the feasibility of using 

Arduino for optical absorption measurements, demonstrating its potential in physics 

and material science education. 

Keywords: Light absorption, Arduino, photodiode, Beer-Lambert law, optical 

measurement, physics demonstration. 

1. Introduction 

The absorption of light is a fundamental concept in optics, playing a crucial role 

in fields such as spectroscopy, material science, and biomedical applications. 

According to the Beer-Lambert law, the absorption of light by a medium is proportional 

to the concentration of absorbing molecules and the path length of light through the 

medium.[1] 

Traditional optical absorption measurement systems often require expensive 

laboratory equipment. This study introduces a cost-effective, Arduino-based setup for 

measuring light absorption, making the experiment more accessible for educational and 

research purposes. 

2. Materials and Methods 

2.1 System Components 
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The experimental setup consists of: 

Arduino Uno/Nano: A microcontroller for data acquisition and processing. 

LDR Sensor (e.g., BPW34): Converts light intensity into an electrical signal. 

Light Sources (LEDs or Lasers): Different wavelengths for absorption analysis. 

Sample Holder: A container or slide for placing materials to be tested. 

LCD/OLED Display: To display real-time absorption readings.[2] 

2.2 Experimental Setup 

A controlled light source emits light through a transparent sample holder. 

A photodiode measures the intensity of light before and after passing through 

the sample. 

        
Figure 2.2.1 

The Arduino records and processes the intensity difference to calculate the 

absorption coefficient using the Beer-Lambert law: 

                                                                            2.2.1 

where: 

A - is the absorbance, 

I0 - is the initial light intensity (without the sample), 

I - is the transmitted light intensity (after passing through the sample). 

The results are displayed on an LCD screen and logged for analysis. 

3. Results and Discussion 
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3.1 Experimental Data and Observations 

To validate the system, light absorption was measured for different materials 

such as colored glass. The following table shows sample results: 

 

 Table 3.1.1 

 

    

     

     

     

     

The results confirm that absorption depends on the wavelength and material 

properties, as expected from optical physics.[4] 

4. Applications and Educational Benefits 

4.1 Practical Applications 

Physics and Optics Education: Demonstrating light absorption principles. 

Environmental Monitoring: Measuring water turbidity and pollutant 

concentration. 

Medical Applications: Potential use in low-cost spectrophotometry. 

Material Science: Analyzing optical properties of different materials.[3] 

4.2 Advantages of an Arduino-Based System 

Cost-Effective: Affordable alternative to commercial spectrophotometers. 

Easy to Build and Modify: Open-source hardware allows customization. 

Portable and Compact: Can be used in field experiments. 

5. Conclusion and Future Work 

This paper presented an Arduino-based system for determining light absorption 

using a photodiode sensor. The results demonstrate that the setup is capable of 

accurately measuring absorption coefficients of various materials, validating the Beer-

Lambert law. 

Future improvements may include: 
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Using multiple photodiodes for multi-wavelength analysis. 

Implementing a machine learning model for advanced material classification. 

Integrating wireless communication for remote data monitoring.[5] 
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