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Application of artificial intelligence in the food industry 
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Abstract  

The article examines innovative automated methods and approaches based on algorithms for artificial 

intelligence, data analysis, machine learning and deep learning in the food industry, which, in combination 

with modernized intelligent equipment, lead to sales growth, reduce product counterfeiting, increase the 

quality of the produced production, identify and track food products, evaluate their characteristics and 

qualities, improve health and customer satisfaction, etc. With the development of automation, computer-

aided design, integration and management, the food industry reaches a peak and exponential progress. The 

paper aims to show verified practical applications of artificial intelligence (AI) in the food industry. In 

support of the thesis, developed and implemented technological solutions in sustainable industrial 

applications such as electronic noses, electronic palates, computer vision systems, the Internet of Things, 

and tools for identifying and distinguishing individual qualities of food products are presented. 
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Introduction  

The food industry, including the quality of products 

and their safety during distribution, is of vital 

importance to the people and economy of any 

country. Innovations in production led to the 

appearance of new different types of food and 

methods of processing. Excessive population 

growth and overconsumption have led to a demand 

for modern methods of rapid production with 

modernised intelligent equipment and processing 

through the methods of artificial intelligence. 

The leading trends in food and beverage production 

are sustainability, innovation, clean and quality 

production, health care, ecology and environmental 

protection from over-exploitation. Addressing these 

and other similar issues sparks discussions on topics 

such as responsible sourcing of materials, food 

safety, waste reduction, use of biodegradable 

packaging, global warming, economic imbalance, 

overpopulation, demand-supply chain, and more. 

To overcome them, it is necessary to invent and 

implement technologically innovative techniques 

and automation of work processes, which in turn 

lead to high productivity, sustainable business 

models, production speed, efficiency of processes 

and quality of manufactured products, and to 

optimise planning and reduce production losses. 

The article examines AI and its application in the 

food industry. Developed and implemented 

solutions based on machine learning algorithms in 

sustainable industrial applications are presented. 

Automation of business processes, assessment of 

product quality, prevention in terms of detection of 

problems and disruption of the production process 

are leading in shaping the requirements for 

industrial AI. 

Artificial Intelligence in the Food Industry 

With the development of automation, computer-

aided design, integration and management, the food 

industry is reaching a peak and exponential 

progress. More and more machines are performing 

tasks with minimal human intervention with greater 

accuracy, while simultaneously saving time and 

costs, managing production processes and food 

supply more efficiently, and thus improving the 

overall operational performance (Lee et al. 2019).  

Artificial intelligence in collaboration with data 

science can improve the quality of work and service 

in restaurants, hotels, cafes, and online delivery 

food chains by increasing production using various 

appropriate sales forecasting algorithms. AI can 

greatly improve packaging, increase shelf life, 

ensure food safety, reduce the cost of reporting food 

properties, enhance the use of perishable raw 

materials with variable composition, and create a 

more transparent supply chain management system.  

The role of AI in the food industry can also be 

considered in the processing, storage and delivery 

of food products, sensory properties of the 

developed food products, and the management of 

security, quality and safety of food. AI-based 

systems use computer vision and deep learning 

algorithms to analyse the data received from AI-

based agents, tracking the development of different 

types of crops, predicting their progress, identifying 

defective plants and monitoring soil conditions. 

Conceptually, the food industry is a relatively 

mature and slow-growing industry with a low level 

of investment in research and development, 

compared to other business sectors (Kakani et al. 

2020). In agriculture, as a primary source of raw 

materials, AI-based computerised systems are also 

used to help select the best seeds, testing and 

inventions, satellite observations and research, 

analyse and monitor various soils, crops and 

processes in real-time, wireless communications, 

etc. All this undoubtedly has a positive impact on 

the economy, capital investments and the movement 

of goods. Still, it harms the environment by the way 

of increasing surface average temperature, the 

amount of greenhouse gases and carbon dioxide 

increases, soils becoming decertified, etc. 

Industrial Artificial Intelligence 

Industrial AI is a discipline focused on the 

development, validation and deployment of various 

machine learning algorithms in sustainable 

industrial applications. Combined with modern 

sensing and communication platforms for big data 

analysis, the systematic methodology for industrial 

AI enables the integration of physical systems with 

computational models. In terms of predictive 

maintenance, industrial AI can detect initial system 

changes predict residual useful life and further 

optimize maintenance tasks to avoid disruption of 
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operations (Lee 2020). Industrial artificial 

intelligence can realize intelligent and sustainable 

industrial systems through four enabling 

technologies: data technology, analytics 

technology, platform technology and operation 

technology. 

 Analytics technologies: Many companies 

are making significant investments in data 

collection hardware and sensors to store vast 

amounts of process data. Analytics refers to the 

application of statistics and other mathematical 

tools to these data streams to evaluate and improve 

practices. Analytics can enable manufacturers to 

investigate even the smallest changes in production 

processes (Raviya and Chavda 2021). Data 

visualization tools are also essential to analytics 

technologies (Lee et al. 2019). 

 Platform technologies: Platform refers to 

both hardware and software that takes care of 

installation, device connection and data processing 

(visualization, collection, retrieval and storage). 

This type of technology helps to coordinate, 

integrate, implement and support technologies 

(digital twins, data storage, connectivity across the 

shop floor, edge intelligence, robotics integration, 

etc.) (Lee et al. 2019). 

 Operational technologies: Based on the 

information obtained from the analysis, operational 

technologies aim to achieve control and 

optimization of the enterprise through product life 

cycle management systems, resource planning, 

production execution systems, relationship 

management with customers and supply chain 

management (Lee et al. 2019). Operational 

technologies enable features such as self-

configuration, self-tuning and self-optimization of 

the manufacturing ecosystem, which ultimately 

improves flexibility and resilience throughout the 

manufacturing system and leads to higher efficiency 

and economic impact. 

Modern Applications of AI in the Food 

Industry 

Digitalization configures food production and trade 

in all their aspects, defining the nature and types of 

exchange, communication, participants, conditions 

and offers. At the beginning of the digital 

transformation, companies mainly focused on 

identifying production elements, assigning IDs to 

them and improving their connectivity through the 

use of information and communication tools (Lee et 

al. 2019). 

Product identifiers. Applications built to identify 

and differentiate individual products or assets help 

manufacturers, retailers, and other businesses track, 

manage, and locate products at various stages of 

their supply chain. They are called product 

identifiers. They identify the product and track its 

entire life cycle, ensure proper maintenance and 

efficient use of raw materials/resources, and 

streamline production processes. Product type 

identifiers are barcodes, radio frequency tags, QR 

codes, serial and standard numbers, storage units, 

inventory, registration, etc. 

Barcodes are machine-readable data representations 

that identify products by product or item code. They 

find applications in retail trade. To solve specific 

problems with food quality and safety, (Kong et al. 

2013) present a system for the traceability of the 

quality of bee products. The authors use state-of-

the-art technologies, such as ASP.NET, CDMA, 

GPS, XML, and barcode data collection technology. 

The system created by the authors, the so-called 

beekeeper's diary, stores the collected data from an 

Android terminal and saves them in an Access 

database, respectively, on a server. The web client 

displays the analysis results for review and feedback 

to enterprise management. To achieve quality 

traceability, the system enables tracking of raw 

material sources, assists with beekeeping 

technologies and gives feedback on the quality of 

bee products (Kong et al. 2013). 

Radiofrequency identification (RFID) tags use 

electromagnetic fields and are used in product 

tracking. With RFID, a chip is used, which transmits 

information locked in it, the so-called tag, upon a 

certain radio signal. Each tag is unique and cannot 

be modified or copied. RFID chips are miniaturized 

in size and successfully embedded in cards, 

bracelets, etc. Reading the information from the 

RFID chip is a contactless reader, which makes it 

convenient to use (Mironov 2013). The tag 

functionality depends on the amount of memory on 

the chip, the range of the reader and the availability 

of a power source in the tag chip. Tags can be smart 

and can both read and write information (Imankul 

2019). 
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Scannable two-dimensional (QR) codes contain a 

large amount of information. After scanning, they 

lead to a specific web page for a product or service. 

Serial and standard numbers are alphanumeric 

codes intended to record, maintain, trace or 

guarantee a particular provenance, and compliance 

with certain regulatory requirements. They all find 

application in asset management information 

systems, e-commerce, equipment organisation, 

sales tracking, subsequently in the formation of 

marketing strategies, supply chain management, 

compliance with legal regulations, monitoring of 

defective products, guarantee provision, anti-

counterfeiting, etc.  

Electronic nose. Aroma is one of the main 

characteristics for determining the quality of food 

and beverages and one of the first things customers 

evaluate when testing a product. Traditional 

techniques for evaluating the aromas of 

manufactured food products are time-consuming 

and require special training, expensive equipment 

and trained personnel. A modern technology that 

replaces experts and can recognize smells is the e-

nose technology. The E-nose technology consists of 

a set of sensors to collect signals for various volatile 

organic compounds, and a data storage system in 

which analysis and processing are performed, as 

shown in Fig. 1. 

Figure 1. Electronic nose technology, from gas to data recognition 

 

In the E-nose, the set of sensors corresponds to the 

olfactory receptors in humans, which detect 

aromatic traces of substances in the air. The 

electronic nose was developed as a device that does 

not separate the individual components that create 

the smell but reacts to their totality. The device is 

designed to test the air through sensors, which later 

process their signals. Gonzalez Viejo et al. (2020) 

have developed a low-cost, portable electronic nose 

(e-nose) that integrates 9 different gas sensors that 

effectively discriminate between different gases in 

beer samples. The scientists also developed two 

artificial neural network (ANN) models, one to 

predict aromas in beer and another to predict 

sensory characteristics. In conclusion, the scientists 

claim that their combined method using the 

developed e-nose and ANN models is cost-

effective, fast, reliable accurate, and applicable to 

other foods (Gonzalez Viejo et al. 2020). ANN, 

including the spiking neural network (SNN), is used 

to recognise different types of gases (Chen et al. 

2022). The authors find that each classical gas 

recognition method has a relatively fixed 

framework and a few parameters, which makes it 

easy to design and perform well with limited gas 

samples, but weak in multi-gas recognition under 

noise. In contrast, ANN-based methods obtain 

better recognition accuracy with flexible 

architectures and lots of parameters (Chen et al. 

2022). 

E-nose technology is also used in research to assess 

freshness, taste, and quality control of food 

products. The authors in (Wang and Chen 2024) 

monitor the process, authenticity, and can trace the 

origin and detect pesticide residues in food. In their 

study, Loutfi team reviews the latest developments 

in the field of electronic noses and focuses on 

monitoring the quality of foods such as meat, milk, 

fish, tea, coffee and wines (Loutfi et al. 2015). The 

scientists studied the concentration of mixtures of 

volatile organic compounds contained in cow's 

milk. These vary due to various factors such as 

bacterial metabolism, aging, photooxidation and the 

presence of pro-oxidant metals such as copper, iron 

and nickel. They also tracked bacterial growth, 

which leads to milk spoilage and the appearance of 

an unpleasant taste upon consumption. An 

electronic nose is also used in wine classification. 

Identification 

 

 



Food Science and Applied Biotechnology, 2025, 8(1), 112-122 

Zhekova M., 2025 Application of Artificial Intelligence in the Food Industry 

Page 116 

With the help of sensors, both the taste and aroma 

of the wine can be monitored, as well as the 

transformation of organic acids during the 

fermentation of the must. According to the authors, 

the high content of some acids has a bad effect on 

the taste of the wine. The e-nose is also used in 

distinguishing different wines according to grape 

variety and geographical location, aging techniques, 

in detecting defects and preventing spoilage (Loutfi 

et al. 2015). An electronic nose can also be used to 

identify hazardous flammable/noxious gases and 

their concentration levels (Attallah and Morsi 

2022). In their research scientists introduce an 

intelligent E-Nose called GasCon-Enose to identify 

both the gas type and its concentration level using 

artificial intelligence. The system GasCon-Enose 

utilized three machine learning classifiers (KNN, 

SVM, and RF) and extracts features from time, 

fuses them and investigates their impact on 

identification performance. Its application has a 

vital effect on providing a liveable environment and 

preventing hazards affecting people's safety 

(Attallah and Morsi 2022). Electronic nose systems 

can differentiate the aroma of freshly roasted coffee 

from different production regions (Lee et al. 2022). 

The authors in the research developed a method to 

create an aromatic digital fingerprint of a specific 

coffee bean to identify its origin. 

Another application of electronic nose technology is 

in healthcare (Ma et al. 2024). The authors (Ma et 

al. 2024) use e-nose to detect diseases of the 

gastrointestinal tract, which are characterized by a 

long course of symptoms and are associated with 

difficulties in treatment. Diagnosis requires a 

comprehensive review of volatile organic 

compounds. The e-nose technology is applied in 

many fields, including environmental monitoring; 

food safety; determination of dangerous substances 

such as explosives, toxic gases and chemical leaks, 

pharmaceutical products; biomedicine; and several 

other areas in applied science. It can also detect 

chemical fingerprints to identify different diseases 

(Ma et al. 2024). 

In 2023 group of scientists made research (Ali et al. 

2023) and found several review articles have been 

published on the mechanism and principles of e-

nose sensors and their application in fruit 

identification, ripeness and quality assessment 

(Baietto and Wilson 2015), food safety assessment 

(Ali et al. 2020), food authenticity (Gliszczyńska-

Świgło and Chmielewski 2017) and early detection 

of crop diseases (Mohammad-Razdari et al. 2022). 

Electronic tongue. The monitoring of food 

products in terms of quality and the control of 

production processes are performed by 

physicochemical measurements. The electronic 

tongue is a sensory technology that is used to assess 

the taste qualities of food and beverages (sour, salty, 

sweet, and bitter). These analytical devices are 

mainly used to identify and classify the flavours and 

their mode of operation "mimics" the human sense 

of taste as presented in Fig. 2. 

Figure 2. Electronic tongue technology, from food to data recognition 

 

Electronic tongues can be used to characterize 

multicomponent mixtures for both qualitative and 

quantitative purposes (Peris et al. 2016). Detection 

techniques may include the application of both 

chemical and physical approaches as well as 

methods based on biochemical principles (Momtaz 

et al. 2023). 

Group of scientists lead from Martinez-Manez in 

2005 use an electronic tongue for qualitative 

analysis of different natural waters. Their research 



Food Science and Applied Biotechnology, 2025, 8(1), 112-122 

Zhekova, 2025 Application of artificial intelligence in the food industry 

Page 117 

includes seven mineral waters, tap water and 

osmotised water. They performed qualitative 

analysis of different waters using fuzzy neural 

networks (Martı́nez-Máñez et al. 2005). In their  

study Peris and his team using electronic tongues, 

scientists evaluate the authenticity and adulteration 

of foods (Peris et al. 2016). The author Sobrino-

Gregorio and his team in 2018 applied an electronic 

tongue based on potential multistep pulse 

voltammetry in combination with multivariate 

statistical techniques to detect and quantify syrup in 

honey. Their methodology can distinguish between 

pure honey and syrups and can differentiate 

between different levels of spice. The measurement 

system proposed by the authors claims to be a fast 

and effective screening of the product (honey) to 

prevent adulteration in its production (Sobrino-

Gregorio et al. 2018). 

In his research Li et al. (2023) predict the freshness 

of horse mackerel using an e-nose, e-tongue and 

colorimeter based on biochemical indices analyzed 

during frozen storage of whole fish). The freshness 

in their study is monitored with an electronic sensor 

and biochemical indices. Group of scientists lead 

from Wang proposed a method to identify the origin 

of black pepper by synergistically applying e-

tongue, e-nose, and e-eye in combination with a 

deep learning algorithm. They collected the taste 

and smell fingerprints from e-nose and e-tongue 

instruments, respectively, and the colour, shape and 

texture information of various samples was 

collected from e-eye instruments (Wang et al. 

2023). Scientists lead from Mahanti combined data 

generated by e-nose and e-tongue technology with 

chemometric techniques to investigate food safety 

and authentication in the food industry (Mahanti et 

al. 2024). 

Electronic tongue technology also finds application 

in healthcare. In their study, Maryam et al. 

investigated the role of artificial intelligence and e-

tongue technology in the early detection of oral 

cancer. AI-driven models, particularly those 

utilizing deep learning algorithms, demonstrated 

high sensitivity (>85%) and specificity (>80%) in 

detecting oral cancer biomarkers (Maryam et al. 

2024). Other scientists (Zniber et al. 2023) applied 

the e-tongue technique to urine analysis and cancer 

diagnosis, using machine learning and supervised 

and unsupervised learning algorithms to analyse the 

extracted chemical data.  

Computer vision. In food production, much 

information about the material or the finished 

product is obtained through visual assessments 

made by employees. However, this is often an 

inaccurate subjective assessment. Computer vision 

systems have been used to eliminate human error 

(Chmiel et al. 2011). 

Computer vision is a science that develops a 

theoretical and algorithmic basis for automatically 

extracting and analysing useful information about 

physical objects from images (Di Rosa and Leone 

2018). Scientists from (Amugongo et al. 2023) 

found that 90.9% of mobile applications in the food 

storage sector do not distinguish between food and 

non-food. However, the visual presentation of food 

has a great influence on people's eating behavior and 

perception (Allegra et al. 2020). In the agricultural 

sector, computer vision systems are applied to 

automate or obtain information from many 

agricultural tasks such as planting, cultivation, farm 

management, disease control, weed control or 

robotic harvesting.  

Chmiel and his team evaluated the fat content of 

poultry meat using computer vision (Chmiel et al. 

2011). They randomly select meat from thigh 

muscles (from chickens and turkeys) and from 

chicken breast muscles. They do a correlation 

analysis between the content of white spots in the 

images and the fat content. According to the 

obtained results, they conclude that the computer 

vision system for images of turkey thigh muscles 

can be used to estimate their fatness (Chmiel et al. 

2011). 

The scientists Fracarolli and Sharif used a citrus 

disease classification technique (Fracarolli et al. 

2020). After segmentation, colour, textural and 

geometric features were used to analyse images of 

oranges with different peel defects. Colour and 

texture features were also used by Zhang in 2020 to 

segment images of apple orchards with similar leaf 

colours (Fracarolli et al. 2020). Another author has 

developed a method for segmenting diseased tomato 

leaves (Tian 2019). In his study Liu designed a 

computer vision-based classifier to classify 

tomatoes based on their colour (Liu 2019), diameter 

and shape using different image processing 

algorithms (Fracarolli et al. 2020). 
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A team of scientists characterized different types of 

olive oil and estimated its shelf life using the 

electronic eye, a technology that is based on 

computer vision systems or colorimetric techniques 

(Buratti et al. 2018). Electronic nose, electronic 

tongue and electronic eye in combination with 

chemometric methods were applied for quality 

identification and prediction of tea quality (Xu et al. 

2019). The main chemical components in the study, 

such as amino acids, catechins, polyphenols and 

caffeine, were measured using traditional methods. 

The authors' results show 100% accuracy in quality 

identification of tea quality grades based on fusion 

signals by support vector machine and random 

forest (Xu et al. 2019). 

The final products in the food industry are multi-

component and for assessment of their quality and 

analysis, often only the data from one sensor is not 

enough. Modern technologies such as electronic 

noses, electronic tongues and computer vision 

systems designed to artificially perceived taste and 

appearance are increasingly used in the food 

industry as fast and reliable quality assessment tools 

(Di Rosa and Leone 2018). In this regard, current 

trends are towards multivariate analysis methods, 

together with different electronic senses, combined 

with the joining of multiple data and results from 

different sources. 

Internet of Things (IoT). The IoT is a network of 

physical devices, means and objects that interact 

with each other and/or with the environment 

through embedded electronic systems and devices. 

IoT is a relatively new approach and as such 

provides new opportunities for the development and 

application of AI in various areas of the technology 

sector. IoT architecture includes several layers:  

i) device layer,  

ii)  network layer,  

iii)  service support layer,  

iv)  application layer, and  

v)  management and security (Ibrahim et al. 2022).  

The device layer includes all devices, receivers, 

sensors, devices embedded in the environment that 

transmit and receive data directly or through ports, 

power supply devices with energy (batteries, solar 

panels) and all communication technologies, wired 

and/or wireless. 

Impact of IoT on supply chain. In their paper 

(Aung et al. 2014), the authors describe the process 

of creating an efficient and cost-effective platform 

for real-time management and tracking of the 

prepackaged food supply chain based on Internet of 

Things (IoT) technology, which provides good 

quality and food that is safe to eat. Their platform 

has a service-based multi-layered architecture. They 

use QR codes, RFID tags, and Extensible Markup 

Language (XML) to facilitate information sharing 

between used applications and stakeholders (Aung 

et al. 2014). The authors implement fine-grained 

tracking of pre-packaged foods throughout the 

supply chain, collect real-time data, and 

demonstrate that their method is flexible and 

effective for sharing information throughout the 

entire process, and applicable to other application 

areas. 

Impact of IoT on food safety. Through IoT 

technology, it is also possible to detect potential 

threats and take quick responses to deal with food 

safety incidents. The authors (Li et al. 2017) aim to 

minimize the production and distribution of unsafe 

or substandard products. Their food labelling and 

tracking system is based on a system of computers, 

mobile phones, sensors and readers and provides 

real-time information to consumers about the status 

of quality and safety of products and could also 

support a quick recall decision, when quality and 

safety standards are violated (Li et al. 2017). 

Also, with the help of IoT technology, the food 

supply can become more transparent and safer than 

before, as well as increase the confidence of 

customers to buy certain foods (Liu et al. 2016). The 

authors present an AIoT pilot project that integrates 

state-of-the-art technologies to provide a method to 

easily track and trace food delivery processes and 

address food safety issues. In (Reddy and Babu 

2017), improved technologies of service-oriented 

architecture, global identification, parsing, and 

electronic genealogy (business data generated from 

heterogeneous sources) are used. The AIoT 

architecture is a decentralized and heterogeneous 

ecosystem that involves the integration of disparate 

inputs. It consists of 3 layers – sensor, network and 

application (Liu et al. 2016). In particular, their 

system aggregates real and predicted data from 

fresh vegetable supply chains to display an intuitive 

view for users, including end customers. These 

findings can help consumers make better decisions 
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when buying food or controlling the food supply 

(Reddy and Babu 2017). 

Impact of IoT on food quality. Gupta and Rakesh 

(2018) designed an IoT system to monitor 

impurities in food products. According to 

(Bouzembrak et al. 2019) another IoT food fraud 

system was developed by Rajakumar et al. (2018), 

focused on detecting impurities in milk using 

several sensors such as gas, temperature, viscosity, 

salinity, and RFID readers. Nirenjena et al. (2018) 

developed an IoT system to prevent food 

contamination and degradation, which can be used 

to monitor food quality in general, but can also be 

adapted to specific food products. They use several 

sensors to detect food degradation, such as 

temperature, moisture and GPS location. In his 

study, Bouzembrak et al. (2019) examined and 

described a cloud-based SmartWine system for 

monitoring the wine supply chain. The system aims 

to manage resource consumption (water and 

pesticides), disease prevention and quality 

improvement. They integrate several sensors to 

collect data on air temperature, air humidity, 

atmospheric pressure, solar radiation, ultraviolet 

radiation, wind speed, wind direction, leaf wetness, 

soil temperature and soil water tension 

(Bouzembrak et al. 2019). 

Use of drones. The use of drones in agriculture 

began as early as the 1980s in Japan for pesticide 

spraying and crop pollination (Dutta and Goswami 

2020). The drones can fly with special software that 

allows the preparation of a direction plan and 

deployment of the system with GPS and power in 

various parameters such as region, speed, altitude, 

geo-fencing and safety modes. They provide real-

time aerial imagery of higher quality than satellite 

imagery over agricultural land, allowing farmers to 

learn more about their fields (Dutta and Goswami 

2020). Users pre-program the drone's route and then 

integrate it with the device (Kumar et al. 2021). 

Computer vision records several pictures that are 

used for research purposes. Drones are preferred 

due to their high spatial resolution and fast 

turnaround capabilities, along with low operating 

costs and ease of operation. They are equipped with 

cameras and sensors to monitor crops and sprayers 

to spray pesticides. Their applicability in precision 

agriculture helps in crop monitoring, crop height 

estimation, pesticide spraying, soil analysis, 

monitoring conditions throughout the crop season, 

plant disease surveillance, weed control, pest 

attacks, drought (so-called water stress), 

evaporation levels, etc. (Dutta and Goswami 2020). 

Smart farming, which views the farm as a collection 

of small units and identifies irregularities in 

production, is also used to minimize farming costs 

to increase profits (Kassanuk and Phasinam 2023). 

This study explores how data mining and machine 

learning are used in agriculture, offering AI 

methods to optimize agricultural productivity and 

food quality. The research is valuable because it 

shows AI application in agriculture as a source of 

raw materials for the food industry. With the 

development of communication information 

technologies, various limitations in agriculture are 

being overcome, such as growing different crops 

and subcultures, classifying seed varieties, 

controlling weeds, pests, harmful emissions, lack of 

motivation in using technologies due to the 

uneducated population, etc. The authors of the study 

(Kassanuk and Phasinam 2022) claim that the 

introduction of the technologies described above in 

the article contributes to the overall development of 

agriculture and rural areas. 

Conclusions 

In conclusion, the integration of advanced 

technologies such as artificial intelligence, machine 

learning and innovative automation in the food 

industry is leading to significant progress, 

transformation and increased productivity, even 

under adverse environmental conditions. 

This review highlights the practical applications of 

these advanced technologies, demonstrating their 

ability to improve product quality, identify items, 

optimize operations and improve consumer 

satisfaction and health, while addressing challenges 

such as product counterfeiting. By using intelligent 

systems such as electronic noses, electronic 

tongues, computer vision and IoT solutions, the 

food industry is not only achieving greater 

efficiency and productivity, but also contributing to 

sustainable practices. As a positive aspect, the 

connectivity between the food industry and rapidly 

evolving technologies can also be added.  

With the help of the described technologies, 

processes such as tracking quality changes 

throughout the entire life cycle of food production, 

detecting dangerous, flammable harmful gases, 
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managing and locating products in the supply chain, 

ensuring proper control and maintenance, predicting 

and distinguishing aromas, assessing freshness, 

taste, authenticity, colour, shape, texture and 

maturity in foods and beverages, detecting traces of 

pesticides, bacteria, in diagnosing and detecting 

diseases, in environmental monitoring, in 

biomedicine, agriculture, etc. are now possible. The 

findings highlight the potential of these 

technological advances to revolutionize the food 

sector, ensuring a future marked by improved 

quality and safety for consumers 
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