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Introduction

When you think of Arduino, you might imagine simple LED projects, basic robotics, or temperature monitoring. But

the world of light offers a treasure trove of possibilities that can turn an ordinary microcontroller into a powerful

scientific instrument. By pairing Arduino with light sensors and spectrometers, you can explore everything from the

colors of the rainbow to the subtle changes in plant photosynthesis. What's more, you can capture all that data

directly into Excel, turning raw numbers into charts, tables, and insights that even a seasoned data analyst would

applaud. This article will walk you through the concepts, the hardware, the coding, and the data collection
techniques that make Arduino projects with light and spectrometers both fun and educational.

Why Light and Spectrometers Make Arduino Projects Fun

Understanding Light and Its Spectrum

Light is not just a simple illumination source; it is a complex wave that carries information about its source, the
medium it travels through, and the objects it interacts with. The visible portion of the electromagnetic spectrum
ranges from roughly 380 nm (violet) to 750 nm (red). A spectrometer splits incoming light into its constituent
wavelengths, allowing you to measure the intensity at each point. By feeding this data to an Arduino, you can
create experiments that reveal the hidden structure of everyday objects.

From Hobbyist to Mini Lab

With a few inexpensive components—a photodiode, a color sensor, or a DIY spectrometer—you can turn your
Arduino into a mini lab capable of measuring light intensity, color, or even the spectral signature of a lamp. The best
part is that the Arduino’s open source ecosystem means you can share your code, modify existing libraries, or
create new ones that push the boundaries of what's possible.

Why Excel Matters

Excel is more than a spreadsheet; it's a data visualization engine, a statistical calculator, and a platform for building
dashboards. By exporting Arduino data to Excel, you can instantly see trends, calculate averages, and apply

conditional formatting to highlight anomalies. This synergy between hardware and software makes learning about

light both tangible and analytical.

Getting Started with Arduino and Light Sensors

Choosing the Right Light Sensor

¢ Photodiodes — Ideal for measuring general light intensity with fast response times.

e Analog Light Sensors (e.g., LDR) — Simple to use but slower; great for beginners.

e Color Sensors (e.g., TCS34725) — Provide RGB values and an IR blocking filter, useful for color matching
projects.



e Spectrometer Modules (e.g., SparkFun Spectrometer) — Offer full spectral data, though they require more
complex libraries.

Setting Up Your Arduino Board

Most Arduino projects use the Arduino Uno or Arduino Nano. For spectrometer projects, you'll often need a
board with more memory and I2C capability, such as the Arduino Mega 2560 or the Arduino Due. Connect your
sensor to the appropriate analog or digital pins, and don’t forget to include pull up or pull down resistors if needed.

Powering Your Setup

While the Arduino can be powered via USB, many light sensing projects require a stable 5 V or 3.3 V supply. If you
plan to use a spectrometer, double check the voltage requirements of the module to avoid damaging it.

Building a Basic Light Measurement Setup

Hardware Wiring Diagram

For a simple photodiode setup:

1. Connect the photodiode’s anode to 5 /V.
2. Connect the cathode to a resistor (e.g., 10 /k:” &B FtVa Fo FTR &GV-eau s analog input pin.
3. Connect the other end of the resistor to GND.

For a color sensor:

1. ConnectVCC to 5 /V.

2. Connect GND to GND.

3. Connect SDA to A4 (Uno) or the corresponding SDA pin on your board.
4. Connect SCL to A5 (Uno) or the corresponding SCL pin.

Sample Arduino Code

Below is a minimal sketch that reads an analog value from a photodiode and prints it over serial:

&lt;code&gt;
int sensorPin = AO; // Photodiode analog pin
int sensorValue = 0;

void setup() {
Serial.begin(9600);
pinMode(sensorPin, INPUT);
}

void loop() {
sensorValue = analogRead(sensorPin);
Serial.printin(sensorValue);
delay(200); // 5 /Hz sampling rate

}
&lt;/code&gt;



Testing the Setup

Open the Arduino IDE’s Serial Monitor and watch the values change as you move the sensor in front of a light
source. You should see higher readings for brighter light and lower readings for dimmer light.

Integrating a Spectrometer with Arduino

What Is a Spectrometer?

A spectrometer disperses incoming light into its component wavelengths and measures the intensity at each point.
Modern hobbyist spectrometer modules are built around a CMOS or CCD sensorand a diffraction grating. They
typically communicate via 12C, SPI, or UART, depending on the manufacturer.

Choosing a Spectrometer Module

Popular options include:

e SparkFun Spectrometer — Offers a 256 point spectral range and a simple 12C interface.
e Adafruit Spectrometer — Built around the AS7265x sensor, providing 10 spectral bands.
e DIY Spectrometer Kits — Use a slit, a prism or grating, and a photodiode array.

Wiring the Spectrometer

Typically you connect:

« VCCto5/V.

GND to GND.

e SCL to the board’s I2C clock pin.

SDA to the board’s I12C data pin.

¢ Any additional pins (e.g., CS, INT) as required.

Reading Spectral Data

Most spectrometer libraries provide a readSpectrum()function that returns an array of intensity values. Here's a
simplified example using a hypothetical library:

&lt;code&gt;
#include &lt;Spectrometer.h&gt;

Spectrometer spectro;

void setup() {
Serial.begin(115200);
spectro.begin();

}

void loop() {
int spectrum[256];
spectro.readSpectrum(spectrum);
for (inti=0;i

Collecting Data from Arduino to Excel



Serial Communication Basics

Arduino communicates with a computer over a USB serial connection. The data you send can be parsed by any
program that reads the serial port, including Excel. The key is to format the data in a way that Excel can interpret—
commonly CSV (comma separated values).

Using Arduino IDE Serial Monitor and Data Logging

While the Arduino IDE’s Serial Monitor is great for debugging, it's not ideal for long term data logging. Instead, you
can use a simple Python script to read the serial port and write to a CSV file, which can then be opened in Excel.
Below is a minimal Python example:

&lt;code&gt;
import serial
import csv
import time

ser = serial.Serial(COM3', 115200, timeout=1)
time.sleep(2) # Wait for Arduino to reset

with open(light_data.csv', 'w', newline=") as csvfile:
writer = csv.writer(csvfile)
writer.writerow([' Timestamp', 'Intensity'])
while True:
line = ser.readline().decode('utf-8").strip()
if line:
timestamp = time.strftime('%Y-%m-%d %H:%M:%S")
writer.writerow([timestamp, line])
print(f'{timestamp}: {line})
&lt;/codeé&gt;

Excel VBA for Automated Import

If you prefer staying within Excel, you can use VBA to read the serial port directly. Here’s a concise example:

&lt;code&gt;

Sub ReadSerialData()
Dim port As String
Dim baud As Integer
Dim data As String
Dim line As String
Dimi As Long

port = "COM3"
baud = 115200



With CreateObject("MSComm.MSComm")
.CommPort = Val(Mid(port, 4))
.Settings = baud & ",N,8,1"
.PortOpen =True

i=1
Do While .PortOpen
If .InputLen > 0 Then
data = .Input
line = Trim(data)
If line "™ Then
Cells(i, 1).Value = Now
Cells(i, 2).Value = line
izi+1
End If
End If
Loop
End With
End Sub
&lt;/codeé&gt;

Run this macro to start reading data into the active worksheet.

Using Python or MATLAB to Export Data

For more advanced users, Python’s pyserial library or MATLAB's serialport function can capture data in real time
and plot it instantly. Once you have the data in a CSV file, Excel can easily import it using Data &gt; From Text/
Csv.

Fun and Interesting Ways to Use Light and Spectrometers

Color Sorting with Spectrometer Data

By feeding a spectrometer’s readings into a simple decision tree, you can sort objects by color. For instance, a
line following robot could use spectral data to distinguish between a red and a blue line, enabling more precise
navigation.

Creating a Light Responsive Art Installation

Imagine a gallery piece where the lighting changes based on ambient light levels. An Arduino reads a photodiode,
and the data is fed to a DMX controller that adjusts stage lights in real time. The resulting effect is a living artwork
that reacts to the audience’s presence.

Analyzing Plant Growth Under Different Light Spectra

Plants respond to specific wavelengths
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