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Image recognition is the method of identifying objects, locations, people, text, and actions in digital images. This is 

made possible through artificial intelligence and machine learning, which enable the system to learn from examples 

and make predictions or decisions without needing detailed programming for each task. As a branch of computer 

vision, image recognition focuses on detecting picture patterns so that software can “see” and understand the 

content of a digital image, much like how a human would.

The science behind image recognition

3

The use of image recognition in healthcare for diagnostics and imaging analysis is on the rise, with an 

estimated  to  improvement in diagnostic accuracy reported when using AI-enhanced imaging tools.15% 20%

A timeline of developments in image recognition technology

2010s-Present

2000s-2010s

1980s-1990s 

1960s-1970s

Advanced Deep Learning and Real-World Applications: Complex 

architectures like ResNet and VGGNet enabling accurate applications in 

various industries.

Deep Learning Breakthroughs: Launch of ImageNet and AlexNet leading 

to significant improvements in image recognition accuracy.

Early Machine Learning and Feature Detection: Development of methods 

like edge detection and SIFT for shape detection and matching 

features.

Foundations: Early experiments in pattern recognition using statistical 

methods, mainly for military and industrial applications.
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This is the first stage of the image recognition process, where different objects, scenes, and patterns that need to be 

identified are collected. This data serves as the basis for building the image recognition model.

After gathering the data, it needs to be cleaned (removing noise or errors in data) and organised. This step might 

include fixing errors and standardising pixel values to make sure the data is prepared for training the model.

In this phase, the objects within the images are marked with labels to help the system identify them. These labelled 

images are then used to train the model to recognise similar objects in future images.

This final step consists of assembling the labelled images, extracting important features, and developing a model 

that can classify these features to identify new objects.

1. Gathering data

2. Preparing data

3. Labelling data

4. Machine learning workflow

Key components of image recognition process

Systems like Google's Inception v3 and Facebook's ResNet have recorded top-1 accuracy rates on benchmark 

datasets like ImageNet, with scores of around 78% to 85%.
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More than 60% of mobile applications now incorporate some form of image recognition technology.
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Production defects: Computer vision spots defective products and pinpoints where issues arise on a production 

line, enabling targeted corrective measures.

Agriculture: Computer vision assists harvesters by locating grapes on vines, enabling robotic systems to pick 

them without causing damage. It's also used in farm machinery to monitor crop health and spot plant diseases.

Inventory control: Machine vision reads barcodes and labels on components and products, facilitating inventory 

management and ensuring the correct parts are added during assembly. Robots in warehouses also rely on 

machine vision for efficient bin-picking.

<

<

<

Retailers like Walmart are using computer vision to track stock levels and automate restocking, reducing out-

of-stock items by 30%.

Production tracking: In industries with strict regulations, such as pharmaceuticals, machine vision simplifies 

tracking ingredients, product serial numbers, and expiration dates.

Measurements and calibration: Machine vision automates processes like measuring spark plug gaps to ensure 

they meet specifications or identifying gauges needing calibration, improving efficiency. 

Safety: On construction sites or in food supply monitoring, machine vision enhances safety by providing real-time 

monitoring and analysis. 

<

<

<

Amazon Go stores use computer vision to allow customers to pick items and walk out without traditional 

checkouts, tracking purchases via cameras and sensors. This has reduced checkout times by more than 50%. 
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Deep learning and neural networks offer businesses powerful tools to automate complex tasks, gain deeper insights 

from large datasets, and improve decision-making across various sectors:

Personalisation can increase revenue by 10-15% for retail and entertainment companies that adopt and 

implement AI effectively.

AI diagnostics could save up to $150 billion annually in healthcare costs by 2026 through faster and more 

accurate diagnostics, leading to earlier treatments and better patient outcomes.

Siemens uses neural networks to monitor the health of wind turbines, predicting malfunctions before they occur. 

Predictive maintenance can increase equipment uptime by 20% and reduce maintenance costs by 25%.

Financial institutions using AI for fraud detection reduce false positives by 80% and decrease investigation times 

by 70%, helping save billions annually in fraud losses.

Neural networks analyse large volumes of customer data to tailor recommendations and improve engagement. For 

example, Netflix uses deep learning algorithms to recommend shows based on individual viewing habits, which has 

led to a 75% increase in viewership from recommendations alone.

Deep learning can analyse medical images and identify conditions faster and often more accurately than human 

experts. For example, DeepMind's algorithms diagnose eye diseases with an accuracy comparable to that of 

ophthalmologists. It has also been used to detect breast cancer from mammograms with an accuracy of 94.5%.

Deep learning models predict when equipment will likely fail, enabling proactive maintenance and reducing 

downtime.

Neural networks analyse transaction patterns to detect fraudulent behaviour and automate financial forecasting.

Customer experience and personalisation

Medical diagnostics

Predictability in manufacturing

Financial analysis and fraud detection
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Retail

Transportation and logistics

Healthcare

Examples and use cases

Retailers use edge computing for personalised customer experiences, using local analytics to tailor promotions and 

product placements based on real-time customer behaviour.

Fleet management systems use edge computing to process vehicle data on-site, optimising routes and improving 

fuel efficiency based on real-time traffic conditions.

Edge devices in hospitals allow for real-time patient monitoring, ensuring that critical data is processed instantly for 

better patient care and emergency response.

Retailers implementing edge solutions report an average sales increase of 5-10% through improved customer 

engagement.

Companies using edge computing for logistics can achieve up to a 15% reduction in fuel costs through 

optimised routing.

Hospitals employing edge computing technologies report a 30% improvement in patient response times and 

overall care quality.
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Improved security and safety

Streamlined operations and automation

Data-driven decisions

Facial recognition technology can identify individuals with clearance, while algorithms designed to detect unusual 

behaviour can highlight suspicious activities immediately, facilitating quicker interventions.

Real-time image recognition is often used to streamline manufacturing quality control or expedite logistics sorting 

and shipping. Companies implementing real-time quality control solutions can achieve a 30% reduction in 

production defects.

Businesses can gain insights into customer behaviours, product efficiency, and market dynamics by analysing visual 

data in real-time. This information helps them make informed decisions and refine their strategies. For example, 

farmers using real-time monitoring systems can increase crop yields by up to 20% by addressing issues promptly.

Airports using real-time facial recognition have reported a 15-20% reduction in security incident response times.

Enhanced user experience

Real-time image recognition allows applications to respond to visual data instantly. For example, users can try virtual 

outfits in an online store or receive product suggestions based on their surroundings in augmented reality 

applications.

AR applications that use real-time image recognition can increase user engagement by 20-30% compared to 

traditional applications.

Real-time image recognition extends beyond merely capturing images; it provides immediate insights when an 

image is taken. Here are some benefits of this technology:
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WYekinaiS_kXWPW_Xn

PiS[X_g_kWiNTnWNn
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VNn_Gn`l`^Tne]_\PnF�bn_GnXifnhi[WSgiNn

N_gQnf_agQfWQinfiaini�\WmmiQnfWP[nePn

gieNPn_XinG_aYn_GnV�V�Kn�eXcn_GnP[iNin

NcNPiYNnaigcn[iehWgcn_XnWYekin

aiS_kXWPW_XnPiS[X_g_kWiNnG_anGieP\aiNn

gWOingeXinQimeaP\ainfeaXWXkTneQemPWhin
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`l``nP_nj��Jn]WggW_Xn]cn`l`JTnfWP[n
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React, Python, OpenCV, Pillow, TensorFlow, EfficientNet, ResNet, Mask R-CNN, ChatGPT, Django, Azure
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