Have you ever noticed the black - and - white
lines on products in a supermarket? Or
scanned a square code to pay for snacks using
your phone? These patterns may look simple,
but they are actually a powerful language of

information.

This language uses barcodes and QR codes,
helping machines read data quickly and
accurately. From shopping malls to railway
tickets, from school textbooks to digital
payments, these codes are everywhere in India

today.
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Understanding how they work is not just
interesting; it opens the door to innovation,
coding, and problem - solving. For students,
this is a perfect example of how science and
technology simplify everyday life.

What are Barcodes and QR Codes?

Barcodes and QR codes are machine-

readable patterns used to store information.

* A barcode is a series of vertical black lines
with spaces

* A QR code (Quick Response code) is a
square pattern made of small blocks
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Both are used to store data like:
e Product details
* Prices
e Website links

e Payment information
Why were they created?

Before barcodes, shopkeepers had to:
e Enter prices manually

e Maintain handwritten records
This caused:

e Errors

o Delays

e Inefficiency

Barcodes and QR codes were invented to:
e Speed up processes
e Reduce mistakes

e Store and share data easily

Where are they used?

They are used almost everywhere:
e Supermarkets
* Hospitals
e Libraries
* Railway stations

 Online payments

In India, QR codes are widely used for

payments through apps like Google Pay.
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When were they invented?

* Barcodes: Developed in the 1970s
» QR codes: Developed in 1994 in Japan

Who invented them?

e Barcode: Norman Woodland and
Bernard Silver
* QR Code: Developed by the Denso Wave

company
How Barcodes Work

Barcodes store numbers using:
e Thick and thin lines

e Spaces between lines
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A scanner shines light on the barcode:

e Black lines absorb light

» White spaces reflect light

The scanner converts this intfo numbers, which

are processed by a computer.
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How QR Codes Work

QR codes store data in a 2D grid pattern.
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Key features:

e Can store more data than barcodes
e Can be scanned from any angle

e Faster processing
When scanned:

e The camera captures the pattern

e Software decodes it into information

-Mode indicator
-Character count indicator
-Standard data modules
-Stop indicator

-Error correction modules
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Fun Fact

A QR code can store thousands of characters

Procedure of Usage in Daily Life
In a supermarket:
1.The product is scanned
2.Barcode is read

3.Price appears on the system
In digital payments:

1.The QR code is scanned
2.Payment details appear

3.User confirms transaction
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Everyday Examples

In India, QR codes are used in:

Small tea stalls

Auto rickshaws
School textbooks

e Government services

\Ultimate Guide for Efficient Inventory Management

Advantages

They make processes faster and more efficient.
They reduce human errors in billing and record
- keeping. QR codes, in particular, allow instant
access to information, making them useful in

education, payments, and communication.

They are also cost - effective and easy to use,
which is why even small businesses in India

have adopted them.
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Challenges

Barcodes can be damaged or unreadable. QR
codes may be misused in scams if users are not
careful. Internet connectivity issues can affect
QR - based payments. These challenges
highlight the importance of eyber awareness

and innovation.
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Success Stories

One of the biggest success stories in India is
the widespread use of UPI - based QR codes.
Today, even roadside vendors accept digital
payments, making India a leader in digital

transactions.

Another example is the use of QR codes in
textbooks, where students can scan and
access additional learning materials such as

videos and explanations.

Hospitals use barcodes to manage patient
records and medicines, improving efficiency

and safety.

Future Impact: Beyond QR Codes
The future of this technology is exciting.

QR codes may be integrated with augmented
reality, allowing users to interact with digital
content in new ways. Smart packaging can
provide detailed product information through

scanning.

In industries, advanced scanning systems will
improve automation and efficiency. Students
who understand these technologies today can

contribute to tomorrow’s innovations.

DIY Activities for Students
1. Create Your Own QR Code

* Use a free QR generator
* Encode your name or a message
* Share with friends to scan

Learn how data is stored and shared.
2. Design a Barcode System

* Assign numbers to objects in your home
e Create simple barcodes using paper

e Simulate a billing system
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Classroom Activities for Teachers

1. Scan and Learn Activity
Teachers can:

¢ Place QR codes around the classroom

e Link them to the study material

Students move around and scan to learn.

2. Problem - Solving Task
Ask students:

e Where can QR codes solve problems in

your community?
3. Group Innovation Project

Students design:
e Smart classroom systems

* Digital school management ideas

Conclusion:

From Lines to Innovation. Barcodes and QR
codes may look simple, but they represent a
powerful idea: how patterns can carry

information.
They show us that:

e Science can simplify life
e Technology can solve real problems

e Innovation can start from small ideas

For students, this is a reminder that even the
simplest patterns can lead to powerful

inventions.
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Fun Fact

Those large squares in the corners (and
sometimes a smaller one tucked away) are
"positioning detection patterns." They tell

your phone’s camera which way is up, so

you can scan them from any angle—even

upside down.
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