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Abstract: 

This project aims at mapping a 2D thermal image of the given object on the processing software. There are basically three major 

operations with respect to this project they are sensing, movement and plotting. In sensing there will be an IR thermal sensor, 

MLX90614 which outputs the temperature values to the microcontroller. The movement part will comprise of two motors which 

essentially help us to get the 2D plot. We will be traversing the sensor which will be mounted on a frame, throughout the object using 

the motors. The plotting is done using software called processing. The temperature values from the microcontroller are sent to this 

software and through coding we can map these values to appropriate colors to get the image.  
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I. INTRODUCTION 

 

Thermal imaging is the process of getting a heat map of the given 

object. There are many ways which are existing currently using 

which we can get the thermal image. Thermal cameras, Multi 

sensor based thermal imaging are the examples of pre existing 

systems. Our project differs from these in that it is cost effective. 

Since we are using only a single sensor which is mounted on a 

frame consisting of rack and pinion arrangements interfaced with 

motors. The motors will be controlled by the Arduino Uno 

microcontroller to assist the traversing of the sensor throughout 

the object and plot the values obtained from the sensor using 

plotting software called processing. 

 

II.   DESCRIPTION 

 

This entire system consists of three stages. They are, 

 

● Sensing  

● Traversing 

● Plotting 

 

In sensing the MLX90614 thermal sensor picks up the temperature 

values and sends it to the microcontroller through COM3 serial 

port. These values can be seen on the serial monitor of the 

Arduino IDE. Since the sensor has less accuracy over large 

distances we cannot cover the entire image using a single sensor 

and that is why we traverse the sensor throughout the object. In 

traversing the sensor will be mounted on a frame which consists of 

rack and pinion arrangements with motors interfaced to it so that 

the sensor can cover the entire object. The movement of the 

motors can be controlled via coding such that they stop and move 

for short intervals so that sensor has enough time to pick up the 

accurate readings. Thus the sensor is traversed in order to get the 

2D image of the object. In plotting the temperature values that are 

received by the microcontroller is serially sent to a software called 

processing and in that we can map the temperature values got to 

suitable colours so that we can get the image of the object. As in 

we can map blue colour to represent any temperature below 

28 C and so on. 

 

III. ARDUINO 

 

 
Figure.1. Arduino 

 

Arduino/Genuino Uno is a microcontroller board based on the 

ATmega328P.It has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog inputs, a 16MHz 

quartz crystal, a USB connection, a power jack, an ICSP 

header and a reset button. It contains everything needed to 

support the microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC adapter or 

battery to get started. Some of the technical specifications of 

the microcontroller are as given below 

 

● Operating Voltage: 5V 

● Input Voltage (recommended): 7-12V 

● Input Voltage (limits): 6-20V 

● Digital I/O Pins: 14 (of which 6 provide PWM 

output) 

● Analog Input Pins: 6 

● DC Current per I/O Pin: 40 mA 

● DC Current for 3.3V Pin: 50 mA 
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● Flash Memory: 32 KB of which 0.5 KB used by boot 

loader 

● SRAM: 2 KB (ATmega328) 

● EEPROM: 1 KB (ATmega328) 

● Clock Speed: 16 MHz. 

 

IV. THERMAL SENSOR 

 

 
Figure.2.Thermal Sensor 

We used an MLX90614 thermal sensor which can be seen to the 

right of the above diagram. Some of the features of the sensor are 

 

● Factory calibrated in wide temperature range: -40 to 

125°C for sensor temperature and -70 to 380°C for object 

temperature 

● High accuracy of 0.5°C over wide temperature range 

(0..+50 C for both Ta and To) 

● Medical accuracy of 0.1°C in a limited temperature range 

available on request 

● Measurement resolution of 0.02°C 

● It has a 5 degree FOV(field of view) 

● Single and dual zone versions 

● SMBus compatible digital interface for fast temperature 

readings and building sensor networks. 

● Customizable PWM output for continuous reading 

● Available in 3V and 5V versions 

● Simple adaptation for 8 to 16V applications. 

The interfacing of the sensor with the microcontroller is also as 

shown. The following connections are made 

● Connect GND to common power/data ground 

● Connect PWR to the power supply, for the 3V sensor this 

is about 3.3V.  

● Connect the SDA pin to the analog pin A4. 

● Connect the SCL pin to the analog pin A5. 

 

V. L293D (MOTOR DRIVER) 

 

 
Figure.2. L293D (MOTOR DRIVER) 

This is used to drive the motors and the interconnection of the 

driver with the microcontroller is as shown above. The 

controlling pins 1A and 2A are connected to digital pins 13 

and 12 respectively. 

 

VI. CONCLUSION 

 

After successfully completing this project we get a 2D thermal 

plot and this idea can be applied to any field be it detecting a 

faulty electronic circuit component, detecting the temperature 

variation of IC engine and so on. A typical 2D thermal plot 

can be as shown below  

 

 
Figure.3. typical 2D thermal plot 

 

Limitations: One of the major drawbacks of this way of 

capturing the thermal image of the object is that it requires a 

lot of time since we are using a single sensor to traverse the 

entire object. Another limitation is the environmental 

conditions as in the temperature variations from place to 

place. In order to setup the same apparatus in a different place 

we need to change the code every time. 
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