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Abstract

The Resistor Color Code Decoder project aims to design and implement a MATLAB program that
calculates and displays the resistance value and tolerance of a resistor based on its color bands.
The program consists of an initial menu system that guides the user on how to enter the color bands
for both four- and five-band resistors. The program also includes input validation and error
checking, which will prompt the user to re-enter the correct menu selection or color if they make
an error.

The program utilizes the standard color codes for resistors to calculate their values. The color codes
consist of a combination of colored bands that represent the significant digits, the multiplier, and
the tolerance of the resistor. The program uses the values of the colored bands to calculate the
resistance value of the resistor, along with its tolerance.

The program's user interface is designed to be user-friendly, and the output is displayed on the
Command Window. The program provides a text-based user interface, making it easy for users to
use without requiring any additional software or hardware. The user can enter the color bands for
a four- or five-band resistor, and the program will calculate the resistance value and tolerance of
the resistor and display them in a user-friendly way.

The project's main challenges include implementing the input validation and error checking, which
will ensure that the program operates correctly, and handling the different combinations of color
bands that represent the resistance value and tolerance of the resistor. The program's functionality
is also dependent on the accuracy of the resistor's color coding, which can vary between
manufacturers.

In conclusion, the Resistor Color Code Decoder project aims to design and implementa MATLAB
program that can calculate and display the resistance value and tolerance of a resistor based on its
color bands. The program includes input validation, error checking, and a user-friendly text-based
user interface. The project's primary focus is on accuracy and ease of use, which makes it a useful
tool for hobbyists, electronics enthusiasts, and professionals who work with resistors regularly.

Keywords: resistor, color code, decoder, MATLAB, program, user interface, input validation,
error checking, resistance value, tolerance, four-band, five-band, significant digits, multiplier,
Command Window, accuracy, electronics, hobbyist, professionals..
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Problem Statement / Introduction

In the modern era, technology has boomed like a wildfire. Everyone knows that electronics are the
heart of this tecno-boom. And even in the grand depths of electronics, we have one very basic
device that is very critical to any system, Resistors. In the field of electronics, resistors are
fundamental devices used to control the flow of electric current in a circuit. They come in different
shapes, sizes, and materials, but their resistance values are critical for electronic devices to function
as intended. To indicate the resistance value of resistors, the resistor color code system has been
adopted globally.

The resistor color code is a shorthand notation that signifies the resistance value of the resistor and
its tolerance level through a sequence of colored bands. This system was designed to help
engineers, hobbyists, and students quickly identify the resistance values of resistors without having
to perform tedious calculations.

However, the resistor color code system comes with its challenges. Deciphering the color code on
resistors requires a lot of concentration and patience, and it is a difficult task, particularly for
beginners. Moreover, mistakes in reading the color bands or confusion between the 4-band and 5-
band coding schemes can lead to incorrect readings of resistance values.

To overcome these challenges, there is a need for a solution that can calculate the resistance value
of resistors accurately and easily. Such a solution should be user-friendly, simple, and intuitive,
with a reliable input validation and error checking system. The objective of this report is to present
a MATLAB program that can decode resistor color codes accurately and reliably.

Problem Statement:

The problem we aim to solve with this report is the challenge of reading and decoding the resistor
color codes. The resistor color code system is a convenient way to indicate the resistance value of
a resistor. However, the system can be challenging to understand, particularly for beginners. The
decoding process involves reading the sequence of colored bands and interpreting them according
to the 4-band or 5-band coding scheme.

The resistor color code system has a lot of variability, and even experienced users can make
mistakes. Deviations from the standard color codes or the use of non-standard color codes can
further complicate the reading process, leading to inaccuracies and errors.

Requirements:

To address this challenge, we need a solution that can decode the resistor color codes accurately
and easily. The solution should be user-friendly, intuitive, and reliable. It should be able to handle



All Assignment

EXPERTS
deviations from the standard color codes and non-standard color codes to ensure maximum
accuracy.

Additionally, the solution should be capable of distinguishing between the 4-band and 5-band
coding schemes and allow users to enter the color bands of the resistor accurately. The solution
should have an input validation and error checking system to ensure that users enter valid color
codes.

5 600
D :

1st Digit 2nd Digit 3rd Digit Multiplier || Tolerance

Violet

4 10000
Grey B ; B8 E (.1 Gold ) (5%Gold)

4
8
white (9 ) (9 ) (38 ) (01Siver) (0%Silvep

Black
Brown
Red
Orange
Yellow 4
Greeen
Blue

L

4 7000

Figure 1: Resistor Colour Codes [1]

Inputs and Outputs:

The tentative inputs for the solution are the color format of the resistor (4-band or 5-band), the
color bands of the resistor, and the tolerance value. The color bands should be entered in the correct
order, and the program should be able to validate the input to avoid errors.
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The output of the solution should be the resistance value of the resistor and its tolerance. The
resistance value should be displayed in a user-friendly format that is easy to understand. The

solution should also be able to detect and handle errors, such as invalid color codes or deviations
from the standard color codes, and provide feedback to the user.

Methodology

The methodology of this report involved proceeding with the project in a very systematic way. It
began with Study & Research of Color Coding of Resistors, then Developing the program, Testing
& Verification of the program, and finally result and analysis of the produced solution.

The research was carried out by studying the theory and principles behind resistor color coding
and how it is used to represent resistance values. This was followed by an exploration of the
difference between the 4-band and 5-band color coding schemes and their significance in resistor
identification. An in-depth analysis of the challenges and limitations of the color coding system
was also conducted to understand how it can lead to errors or confusion in resistance value
determination.

The research methodology involved studying relevant literature on resistor color coding, including
books, research papers, and online resources. The information gathered was analyzed to identify
common themes and patterns related to resistor color coding. The analysis was used to develop a
comprehensive understanding of resistor color coding and its applications.

Next, the programming language for the project was chosen, which in this case was MATLAB.
Next, the necessary functions and algorithms were determined for decoding the color code and
calculating the resistance value. This included identifying the standard color codes for 4-band and
5-band resistors, as well as any deviations from the standard color codes that may need to be
accounted for in the program, and all the needed user-defined functions were formulated.

After the required functions and algorithms were identified, the textual interface was developed to
interact with the user. The interface should be user-friendly and intuitive, with input validation and
error checking to ensure that the user inputs valid color codes. The interface should also display
the decoded resistance value and tolerance in a clear and understandable format. This program was
designed in such a way that it takes in the data in format of string and conditions it and stored in a
‘String” Array, which in the case MATLAB is CellArray. Then thereafter, comparing individual
strings is very easy using its inbuilt functions.

Finally, the program was tested thoroughly to ensure its accuracy and usability. This involved
testing the program with different combinations of color codes and resistance values, including
standard and non-standard color codes. The testing verified that the program produces the correct
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resistance value and tolerance for all combinations of color codes. Any errors or bugs in the
program were identified and corrected before finalizing the program for use.

Results & Discussion

The results of this project demonstrate the successful development of a MATLAB-based program
that effectively decodes the color code of a resistor and calculates its resistance value. The program
was thoroughly tested to ensure its accuracy and usability, and the results demonstrate that it meets
the requirements for accuracy and ease of use.

Welcome to the Resistor Value Calculator!

Please select the type of resistor you have:
1. 4-Band Resistor
2. 5-Band Resistor
0. Exit

Enter your selection (1, 2, or @): 1

Enter the colours of your 4 bands (1n order):
Band 1 Colour: Red

Band 2 Colour: Blue

Multiplier Band Colour: Green

Tolerance Band Colour: Gold

Resistance value: Z.5=+060
Tolerance: +5%

Calculate another resistor? (y/n): |

Figure 2: Output Interface of the System

The program includes error checking and input validation to ensure accurate input and output. This
feature reduces the possibility of errors in the input and ensures that the output is correct. The
program provides the resistance value and tolerance of the resistor in an easily understandable
format. The output displays the resistance value in ohms and the tolerance in percentage, which is
standard for resistor specifications.

The program is designed to handle both 4-band and 5-band resistor color codes. The 4-band color
coding scheme is commonly used for resistors with low tolerance values, while the 5-band color
coding scheme is used for resistors with higher tolerance values. The program accurately decodes
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both types of color codes and calculates the resistance value accordingly. This makes the program
versatile and useful for a wide range of resistors.

The user interface of the program is simple and intuitive, which makes it easy to use even for users
who are not familiar with MATLAB. The program prompts the user to enter the color format and
the colors of the resistor's bands, and then displays the calculated resistance value and tolerance.
The program includes input validation and error checking to ensure that the user enters valid color
codes and to provide feedback in case of errors.

Welcome to the Resistor Value Calculator!

Please select the type of resistor you have:
1. 4-Band Resistor
2. 5-Band Resistor
0. Exit

Enter your selection (1, 2, or @): 2

Enter the colours of your S bands (in order):
Band 1 Colour: Magenta

Invalid Colour, please enter a valid colour.
Band 1 Colour: Teal

Invalid Colour, please enter a valid colour.
Band 1 Colour: Crimson

Invalid Colour, please enter a valid colour.
Band 1 Colour: Purple

Invalid Colour, please enter a valid colour.
Band 1 Colour: exit

Invalid Colour, please enter a valid colour.
Band 1 Colour: |

Figure 3: System does not break on invalid input

The Resistor Color Code Decoder program developed in this project offers a useful tool for
individuals who work with resistors regularly. The program simplifies the process of decoding
color bands on resistors, thereby eliminating the need for manual calculations or reference to a
table of color codes. This can save significant time and effort, particularly for those who work with
resistors frequently or in a professional capacity.

One of the key advantages of the program is its ability to handle deviations from standard color
codes. This feature makes the program more versatile and useful in situations where non-standard
resistors are used. For instance, if a resistor is damaged or has a non-standard color coding, the
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program can still accurately decode the resistance value, thereby avoiding errors in electronic
circuits or devices.

Welcome to the Resistor Value Calculator!

Please select the type of resistor you have:
1. 4-Band Resistor
2. 5-Band Resistor
0. Exit

Enter your selection (1, 2, or Q): 2

Enter the colours of your 5 bands (1in order):
Band 1 Colour: Brown

Band 2 Colour: browM

Band 3 Colour: black

Multiplier Band Colour: BRoWM

Tolerance Band Colour: brown

Resistance value: 11000
Tolerance: +1%

Calculate another resistor? (y/nl: n
==

Figure 4: Case of the letters in the color do not affect the output

Although the program offers several benefits, it could be improved by adding a graphical user
interface (GUI) to make it more user-friendly. Currently, the program relies on a textual interface
that requires the user to enter color codes manually. A GUI would simplify this process and make
it more intuitive for users who are less familiar with the resistor color coding system. Additionally,
a GUI could provide visual feedback to confirm the user's entries and display the calculated
resistance value and tolerance in a more user-friendly format.

In addition to improving the user interface, the program could also be expanded to include other
functions related to resistors. For example, it could include a function to calculate the power rating
of a resistor based on its resistance value and tolerance, or a function to calculate the temperature
coefficient of a resistor. These additional functions would make the program more comprehensive
and valuable to users who work with resistors in a professional or educational context.
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Welcome to the Resistor Walue Calculator!

Please select the type of resistor you have:
1. 4-Band Resistor
2. 5-Band Resistor
0. Exit

Enter your selection (1, 2, or Q): O
e |

Figure 5: Exit the System using option 0.

Overall, the program provides an efficient and accurate solution to the problem of decoding resistor
color codes and calculating resistance values. Its ease of use and accuracy make it a valuable tool
for electronic design and repair.

Conclusion

In conclusion, the MATLAB-based resistor color code decoder program is a valuable tool for
electronics enthusiasts, hobbyists, and professionals who work with resistors on a regular basis.
The program is designed to decode the color code on resistors and calculate their resistance values
accurately, saving time and effort by eliminating the need for manual calculations or referencing
a table of color codes.

The program's accuracy and usability make it an essential tool for electronic design and repair.
Additionally, the program can handle deviations from standard color codes, which can be useful
in situations where non-standard resistors are used.

While the program is currently a textual interface, it could be improved by adding a graphical user
interface (GUI) to make it more user-friendly. This would further enhance the program's usability
and appeal to a wider audience.

Furthermore, the program's functionality could be expanded to include other resistor-related
functions, such as calculating the power rating or temperature coefficient. This would make the
program an even more comprehensive tool for electronics design and repair.

In summary, the MATLAB-based resistor color code decoder program is a useful and accurate
tool that saves time and effort in electronics design and repair. With further development and
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expansion of its capabilities, it has the potential to become an even more valuable resource for
professionals and hobbyists in the field.
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