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Research Paper Automatic identification and data capture (AIDC) refers to the methods
Accepted: 25-11-2025 of automatically identifying objects, collecting data about them, and
Published: 10-12-2025 entering them directly into computer systems, without human
Keywords: involvement. Technologies typically considered as part of AIDC
Automation, technology, include QR codes, bar codes, radio frequency identification RFID),
process, accuracy, software biometrics (like iris and facial recognition system), magnetic stripes,

optical character recognition (OCR), smart cards, and voice

recognition. AIDC is also commonly referred to as "Automatic
Identification", "Auto-ID" and "Automatic Data Capture". AIDC
systems automatically recognize and capture information using various
tools. This allows for faster processing, improved accuracy, and
increased efficiency across many sectors, such as manufacturing,
logistics, healthcare, retail, and security. The "automatic identification"
part of AIDC refers to the ability of machines or devices to detect and
recognize a physical object or person. The system does not need a
human to interpret the data manually-it is done in real time through
software and hardware. The "data capture" component involves
collecting data related to the identified object or individual and feeding

it into a digital system

INTRODUCTION

Automatic Identification and Data Capture (AIDC) refers to a broad range of technologies and

processes that are used to identify objects, collect relevant data about them, and enter this data directly
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into computer systems, all without manual human intervention. The core goal of AIDC is to streamline

data entry and reduce human error by automating the collection and processing of information.

At its most basic level, AIDC is a technology-driven process that replaces traditional manual data entry
methods. Instead of having a person manually record or type data, AIDC systems automatically
recognize and capture information using various tools. This allows for faster processing, improved
accuracy, and increased efficiency across many sectors, such as manufacturing, logistics, healthcare,

retail, and security.

The "automatic identification" part of AIDC refers to the ability of machines or devices to detect
and recognize a physical object or person. For instance, a barcode scanner can instantly read the unique
pattern of a barcode and identify the product to which it is attached. Similarly, facial recognition software
can identify a person based on specific facial features. The system does not need a human to interpret the

data manually-it is done in real time through software and hardware.

The "data capture" component involves collecting data related to the identified object or
individual and feeding it into a digital system. Once captured, this data can be used for various purposes
such as inventory management, attendance tracking, security verification, or transaction processing. One
key advantage of AIDC is that it reduces the likelihood of human error. Manual data entry is often slow
and prone to mistakes. In contrast, automated systems are consistent and highly accurate. Furthermore,

AIDC enhances operational efficiency by speeding up data processing and enabling real-time updates.
Analysis of Automation in AIDC

One of the most important features of Automatic Identification and Data Capture (AIDC) is
automation, which refers to the process of performing tasks without manual human effort. In the context
of AIDC, automation specifically means the automatic capturing and entry of data into computer systems
without the need for manual data input. This greatly enhances speed, accuracy, and efficiency in data-
driven environments. Traditionally, data collection involved human workers manually entering
information into a system. This method is not only slow but also highly prone to errors such as spelling
mistakes, duplication, or missing entries. With AIDC, automation replaces manual data entry with
machines and devices that can read, capture, and store data instantly and accurately. For example, in a
retail environment, a barcode scanner at a checkout counter automatically reads the barcode on a product.
This action immediately pulls product information like name, price, and stock level into the system. The

cashier doesn't need to type in any details - the system does it all automatically. Similarly, in warehouses,
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RFID tags on packages can be scanned automatically as items pass through a checkpoint, updating the

inventory database in real-time.

Automation in AIDC involves both hardware and software. Devices like barcode scanners, RFID
readers, biometric scanners, and OCR (Optical Character Recognition) systems are the hardware
components. These tools detect and read the data. Then, software systems process this data, interpret it,
and store it in databases or use it to trigger other automated functions like billing, authentication, or

tracking.
The benefits of automation in AIDC are numerous:
e Speed: Data is captured and processed instantly.
e Accuracy: Reduces human errors in data entry.
e Efficiency: Saves time and labor costs.
e Real-Time Access: Data is updated immediately, allowing better decision-making.
e Scalability: Suitable for large-scale operations without increasing workforce.

In industries like logistics, healthcare, and manufacturing, automation through AIDC improves
productivity, reduces paperwork, and enables faster workflows. It also enhances customer service by

providing quick and accurate information access.
Technologies Involved in AIDC

Automatic Identification and Data Capture (AIDC) is powered by a wide range of technologies
designed to identify, collect, and input data into computer systems without human effort. These
technologies form the core of AIDC systems and are used across various industries for efficiency,
accuracy, and speed. The most common AIDC technologies include barcodes, QR codes, RFID,

biometrics, magnetic stripes, OCR, smart cards, and voice recognition.
i. Barcodes

Barcodes are one of the earliest and most widely used AIDC technologies. A barcode is a series of

vertical black lines of varying widths and spaces that represent numerical or alphanumerical data.
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Barcode scanners use laser or image-based systems to read this data and send it to a computer. Barcodes
are common in retail, warehousing, libraries, and logistics. They offer a low-cost and reliable method for

inventory and product identification.
ii. QR Codes

Quick Response (QR) codes are a type of 2D barcode that can store much more data than traditional
barcodes. They can encode URLs, text, contact details, and other information. QR codes are scanned
using smartphones or QR readers, and they instantly direct users to websites or reveal embedded data.

QR codes are used widely in marketing, digital payments, event check-ins, and product tracking.
iili. RFID (Radio Frequency Identification)

RFID uses radio waves to transmit data between a reader and a tag attached to an object. RFID tags
can be passive (no power source) or active (battery-powered) and can store more data than barcodes.
RFID does not require a direct line of sight and can scan multiple items simultaneously. It is widely used

in logistics, inventory management, supply chains, and even animal tracking
iv. Biometrics
Biometric systems identify individuals based on unique physical or behavioral traits such as:
e Fingerprint recognition
e Facial recognition
e Iris or retina scanning
e Voice recognition

These systems are highly secure and used in security access control, attendance systems, banking, and

smart phones. Biometrics is favoured for their accuracy and uniqueness.
v. Magnetic Stripes

Magnetic stripe cards, such as those found on credit cards or ID cards, store data in a magnetic strip

on the back of the card. When swiped through a reader, the stripe transmits data to a system. Though
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being replaced gradually by chip-based cards, magnetic stripes are still in use for payment systems, hotel

room keys, and identification cards.
vi. Optical Character Recognition (OCR)

OCR is a technology that converts printed or handwritten text into machine-readable digital text.
OCR scanners and software are used to scan documents, forms, invoices, and passports. The system then
extracts and processes the text automatically. OCR is widely used in government agencies, banking,

education, and document management systems.
vii. Smart Cards

Smart cards contain a microchip that stores and processes data securely. These cards can be contact
or contactless. They are commonly used in banking (debit/credit cards), public transportation, healthcare
systems, and secure access controls. Unlike magnetic stripes, smart cards offer better security and larger

storage capacity.
viii. Voice Recognition

Voice recognition technology identifies and interprets spoken language. It can be used to authenticate
users based on their voice or to capture spoken data for processing. Applications include virtual assistants

(like Siri or Alexa), call center automation, dictation tools, and secure access systems.

The technologies involved in AIDC are diverse, ranging from traditional methods like barcodes to
advanced systems like biometrics and voice recognition. Each technology has specific use cases and
benefits, such as improved speed, enhanced accuracy, real-time data capture, and better security. As
industries continue to digitize and automate, these AIDC technologies play a critical role in improving

operational efficiency, minimizing errors, and enabling smarter decision-making.
Applications of AIDC

Automatic Identification and Data Capture (AIDC) technologies are widely applied across
various industries to improve efficiency, accuracy, tracking, and identification processes. By eliminating
manual data entry and automating information collection, AIDC plays a vital role in enhancing
productivity and reducing human error. The major areas of application include retail, healthcare,

logistics, and security, among others.
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I. Retail Industry

In the retail sector, AIDC is essential for inventory management, billing, product tracking, and
customer service. Barcodes and QR codes on products allow quick scanning at checkout counters, which
speeds up billing and reduces human errors. RFID tags are used in modern inventory systems to track
stock levels in real time. Smart shelves and automated reordering systems also depend on AIDC.
Additionally, loyalty programs and digital payments often use smart cards or QR codes for seamless

customer engagement.
II. Healthcare Sector

In healthcare, AIDC ensures patient safety, data accuracy, and efficient service delivery. Wristbands
with barcodes or RFID tags are used to track patients, ensuring correct medication administration and
reducing the risk of errors. Medical equipment and drug inventories can be monitored using RFID and
barcodes. OCR and smart cards are used in managing medical records, insurance claims, and

prescriptions. Biometrics may also be used for secure access to patient records and restricted areas.
III. Logistics and Supply Chain

Logistics and supply chain management benefit significantly from AIDC technologies. Barcodes and
RFID tags help track goods during transportation, from warehouses to end users. This improves real-time
visibility, reduces theft or loss, and enhances delivery accuracy. AIDC enables faster processing at
checkpoints, automated sorting, and better route planning. OCR is also used to read and verify printed

labels and shipping documents without manual input.
IV. Security and Access Control

Security applications of AIDC include identity verification, surveillance, and controlled access.

Biometric systems such as fingerprint, iris, or facial recognition are used to authenticate

Individuals in secure areas like airports, offices, and data centers. Smart cards and RFID badges are

commonly used for building access. Voice recognition may be used in secure communication systems.

Automatic Identification and Data Capture (AIDC) is a term that refers to a set of technologies
and processes that automatically identify objects, collect related data, and enter that data into computer

systems with minimal or no human involvement. While "AIDC" is the most formal and widely accepted
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abbreviation, it is also known by several other names in both academic and industrial contexts. These
include "Auto-ID," "Automatic Identification," and "Automatic Data Capture." Each of these terms

highlights a specific aspect of the technology.
i. Auto-ID

Auto-ID is a commonly used shorthand for AIDC. It focuses primarily on the "automatic
identification" component of the technology. The term is widely used in industries and technical
literature to describe systems that recognize items or individuals without manual input. Auto-ID
emphasizes the identification aspect, such as recognizing a product using a barcode or identifying a
person using biometrics. It's a simple and modern term that has gained popularity. Especially the

discussions involve RFID, QR codes, and biometric authentication.
ii. Automatic Identification

This term stresses the identification function of AIDC systems. It refers to the ability of machines or
devices to detect and recognize objects, documents, or people automatically. The identification process
can be visual (using barcodes or QR codes), electronic (via RFID or smart cards), or biometric (using
fingerprints or facial features). "Automatic Identification" is often used in security, logistics, and

manufacturing industries where tracking and recognition are essential.
ili. Automatic Data Capture

This name highlights the data collection and input side of AIDC. After identifying an object, the
system captures relevant data such as product ID, time, location, or user information-and sends it directly
to a computer system or database. The term "Automatic Data Capture" is commonly used in applications
like scanning documents with OCR, recording voice inputs, or reading magnetic stripes from ID cards. It
is often used in contexts where data accuracy and processing speed are crucial, such as in banking or

warehousing.

Automatic Identification and Data Capture (AIDC) is a powerful technological system that has
transformed how data is collected and processed across various industries. By automating the
identification of objects and the collection of data without human involvement, AIDC significantly
improves accuracy, speed, and operational efficiency. It reduces manual errors and allows for real-time

data integration into computer systems, enhancing productivity and decision-making.
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A wide range of technologies fall under the AIDC umbrella, including barcodes, QR codes, RFID,
biometrics, magnetic stripes, smart cards, OCR, and voice recognition. Each of these tools plays a vital
role in automating processes in fields such as retail, healthcare, logistics, security, and manufacturing.
For example, barcodes speed up billing in retail, RFID improves inventory management, and biometrics

ensures secure identification.

Moreover, AIDC is also known by several other names, such as "Auto-ID", "Automatic
Identification", and "Automatic Data Capture", all of which reflect its core purpose - identifying and
capturing data automatically. As technology advances, AIDC will continue to play a crucial role in
digital transformation, enabling businesses and organizations to operate more efficiently and securely in

an increasingly data-driven world.
Conclusion

In conclusion AIDC involves two main aspects: automatic identification of items, people, or
documents, and automatic data collection and input into computer systems. By eliminating the need for
human input in these tasks, AIDC plays a crucial role in digital transformation and automation in today's
information-driven industries. Automation is at the heart of AIDC technology. It eliminates manual data
entry by directly capturing and entering data into computer systems, making operations faster, more

reliable, and cost-effective in a wide range of sectors.

Although AIDC is the standard term, Auto-ID, Automatic Identification, and Automatic Data
Capture are equally valid and commonly used. Each name emphasizes a unique aspect of the technology,
but they all refer to the same core idea: using technology to automatically recognize and record data

without human effort.
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