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Abstract
Rice cookers are an essential part of many cultures 
producing an easy and affordable meal. While there are 
traditional techniques to tackle the golden ratio of rice 
to water, our project tackles the concept of creating 
perfectly fluffy rice by incorporating an Arduino 
microcontroller that will control the heating cycle of the 
rice cooker by closely monitoring the internal 
temperature.

Procedure
By utilizing a frequency modulation circuit to actively 
read the frequency across a negative temperature 
coefficient (NTC) thermistor touching the surface of 
the rice bowl, the Arduino will monitor the cooking 
temperature. A NTC thermistor is a resistor that 
decreases in resistance as temperature rises with 
accurate measurements up to 0.2°C. When the 
Arduino detects that the temperature has reached 
boiling point 100°C, a relay switch connected to the 
source plug will activate. The Arduino will then 
deliver pulse width modulated (PWM) signals to the 
relay switch controlling the rate of power entering the 
rice cooker. PWM is a series of on/off duty cycles 
which regulates the total percentage of power a 
circuit receives.
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Arduino Uno Microcontroller & 
Frequency Modulation Circuit 

- Frequency data read by the 
thermistor in the frequency 
modulation circuit is used to 
control the pulse width 
modulated signal that will 
control the relay switch.

Frequency Modulation 
Circuit

- A circuit configuration 
using an operational 
amplifier that actively 
reads frequency across 
a thermistor operated by 
an Arduino microcontroller.

Thermistor

- A resistor that decreases 
in resistance as 
temperature rises.

Relay Switch

- An electrically operated switch using pulse width 
modulation from the Arduino.

Pulse Width Modulation

- A series of on/off cycles equivalent to a percentage of 
100.

JNP-0720 Rice Cooker

- Operates as normal until 
the attached thermistor 
detects that the internal 
temperature has reached 
boiling point. Constantly 
streams frequency values 
to the Arduino for 
temperature precision.

12V Battery & DC/DC 
Converter NSD15-
12D5

- Provides power to 
Arduino, Frequency 
Modulation Circuit, 
and the Relay Switch

Relay Switch 
B00LW15A4W

- Receives pulse 
width modulated 
signals from Arduino 
to control rate of 
power entering rice 
cooker.

Normal Rice 
Cooker Test

Natural cooking 
curve of the JNP-
0720 rice cooker 
without any pulse 
width modulation.

Rice Cooker Test 
15 - Temperature

Depicts internal 
temperature curve 
as the rice cooker 
undergoes 
multiple heating 
cycles over the 
course of thirty 
minutes.

Rice Cooker Test 
15 - Pulse Width 
Modulation

Depicts the 
heating cycle this 
test underwent 
over the course of 
thirty minutes.

Everyone has different interpretations of what the perfect fluffy 
rice has: softness, stickiness and firmness. Of the 17 cycles we 
have tested, the group has decided that the heating cycle 
shown in the experimental results produced the fluffiest rice of 
the batch. However, testing will continue because the result 
was only soft and firm on the top while the bottom layer was 
soft and wet.

Conclusion


