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Abstract 

Entomology, the study of insects, is one of the most significant fields of study. It is crucial to agriculture since insects pose 

major risks to agricultural health and can significantly lower productivity. By including ineffective methods that mostly rely 

on human judgment, which is prone to significant errors, manually controlled pest management techniques impair pest 

surveillance. However, artificial intelligence (AI) technologies are bringing about new improvements in pest management by 

introducing new solutions to enhance both pest identification and treatment. This article examines how artificial intelligence 

has affected computer vision systems and machine learning techniques used in pest monitoring. It covers the benefits of 

implementing automated systems, problems concerning quality and availability of data and the potential of AI in promoting 

climate smart agriculture. Finally, the work presented in this article proves that the orientation of entomology toward using AI 

as an effective tool carries an important transition to environmentally friendly approaches to pest management. 
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Introduction 

Insects are part of global diversity and they are very 

essential in the food chain and in farming. Although insects 

are among the most diverse groups of animals, their 

numbers are declining dramatically, raising the need for 

practical measures of evaluation and control. Current 

methods of pest identification and management have 

predominantly involved use of labour and gross estimates, 

which are labour intensive and inaccurate. Where pest 

pressures are rising around the world’s agricultural systems, 

new tools are needed to secure farmers’ yields and methods. 

One sees that artificial intelligence (AI) has become as 

trends of scientific innovation in many disciplines, including 

entomology. In this paper we attempted to showcase the use 

of AI, researchers and practitioners can process massive 

amounts of data, recognize intricate relationships and derive 

conclusions and forecasts as to pest behaviour. This mainly 

aims at highlighting the disruption created by AI in pest 

tracking and how these technologies can help to aid in better 

pest control processes along with the connected difficulties. 

 

 
 

Fig 1: Artificial Intelligence and Remote Sensing in Insect Pest Management 
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Transformative Potential of AI in Pest Management 

▪ Automated Pest Detection: Perhaps, one of the 

leading and remarkable achievements in pest 

controlling is the invention of self-sensing pest control 

systems. These systems employ artificial intelligence 

and computer vision techniques to decode images 

which original sources include drones, cameras or smart 

phones. Thus, using convolutional neural networks 

(CNNs) these systems can identify pest species with a 

great level of accuracy and inform farmers or 

professional pest control services about possible pest 

invasion. 

 

Automated pest detection systems offer several 

advantages 

1. Rapid Identification: AI algorithms are able to 

perform vast data analysis within a very short period of 

time thus giving a fast impression of pest existence. 

Such a rapid identification is important if intervention 

is to be done early enough to reduce crop damage and 

loss of yields. 

 

2. Reduced Labour: Conventional routine survey to 

establish the presence or absence of a particular pest 

can be time-consuming, laborious, and expensive. It 

was more complex earlier but modern auto systems 

make the entire range monitored so effectively that it 

requires much less manpower now. 

 

3. Scalability: Thanks to AI technologies, it is possible to 

inspect extensive territories of agriculture and develop 

preventive measures regarding pest infestations. This 

scalability is important for large scale farming 

undertakings because time is of essence once the 

invasion of pests has been realized. 

 

4. Increased Accuracy: One of the major advantages of 

utilising AI in pest identification is that the false 

positive and false negatives result that created by these 

systems can be very low compared to employing 

simplistic approaches. This level of specification helps 

to improve on the reliability of pest management 

decisions. 

 

▪ Species Identification: Effective pest management also 

depends on species identification due to the fact that, 

different pests are likely to require different control 

measures. In this area, AI technologies are highly 

effective because of the ability to quickly and 

accurately determine an insect species. Predicting the 

ability of pest insects to form swarms can be achieved if 

machine learning is trained on large data sets of images 

and taxonomic data. 

 

Benefits of AI in species identification include: 

1. Targeted Control Measures: Correct identification of 

species enables farmers application of appropriate 

control measures since they know the strategies which 

are appropriate depending on the life cycle of the pests. 

 
2. Biodiversity Monitoring: Tools being used in these 

tools can help in assessments of biodiversity as the 
tools help in rapid estimation of insects in several 

habitats. This capability is helpful in conservation 
approaches and the study of the ecology. 

 
3. Citizen Science Engagement: The citizen science 

members utilizing mobile applications that incorporate 
AI species identification to augment monitoring and 
contribution to entomological research datasets. 

 
4. Cross-Domain Integration: AI can combine data from 

various sources like images, audio, and genetic 
sequences to create a more holistic view of species 
identification. 

 
▪ Decision Support Systems (DSS): Another important 

ground-breaking innovation in pest management is the 
smart AI -powered decision support systems (DSS). 
These systems allow the consolidation of various inputs 
like weather conditions, disease or insect damage and 
population and can be beneficial to policy makers. 
Apart from identifying relationships between variables 
and the level of pest infestation at present, DSS enable 
farmers and pest control specialists to choose when and 
how to apply control measures based on the future 
patterns of pest outbreak. 

 

Functionalities of DSS in pest management include: Pest 
Forecasting: Some of the models provided by DSS for pest 
management allow determining pest outbreaks and its 
population density by history data, climate conditions and 
crops phenology. It also has ability to minimize impact of 
the pests by its foresight of the pest management techniques. 
 

Risk Assessment: DSS evaluate the possibility of actual 
pest infestation or increased tendency of farmlands and 
other agricultural enterprises to suffer economical loss, 
guiding the stakeholders to put priority on which and when 
to intervene. 
 

Optimized Control Measures: DSS advise the correct time 
and frequency to use the pest control measures based on 
life-cycle of the pest and environmental factors. This 
optimization decreases the consumption of pesticides and 
thus; a reduction effect on the environment. 
 

Real-Time Monitoring: Monitoring methods described 
herein enable DSS to generate alerts the moment pest 
thresholds are attained, thus enabling appropriate responses 
to new pest risks. 
▪ Future Outlook: AI has a bright prospect in agriculture 

especially for pest detection and control in the future. 
The projected opportunity of $65 billion in agriculture 
technology enhancements makes pest control measures 
a cause celebre of AI  

 

revolution. Key areas of focus include: 
 

Continued Research and Development: The constant 
evolution of new AI technologies are required to enhance 
the invented techniques and create new approaches specific 
to pest control problems. 
 

Collaborative Efforts: Synergy with researchers, farmers 
and technology developers of the system to be optimal for 
pest monitoring and management through AI. Drawing 
partnerships can help in converting knowledge and also 
enhancing data acquisition. 
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Sustainable Practices: By scaling back pesticide use, 

improving efforts and decreasing costs of controls, AI 

technologies help in advancing sustainable practices at the 

agricultural level. There is a clear relation of the use of AI in 

pest management with other goals of environmental 

conservation and availability of food. 

 

 
 

Conclusion 

It is feasible to discuss how the incorporation of AI has 

revolutionized entomological research and pest management 

techniques. AI technologies are a suitable answer for 

agricultural pest management since they are self-contained 

and have the ability to identify species, detect pests, and 

make decisions. To guarantee that these advantages are 

realized, however, the following obstacles must be 

addressed: data quality, model interpretability for decision-

making, and integrating stakeholders for the model's 

implementation. This indicates that significant 

advancements in the methods of pest management are still 

in the works as AI technologies develop more throughout 

time and grow in popularity and accessibility. Artificial 

intelligence can be used to help agriculture fight the 

demands of pest control and support a more sustainable and 

efficient agricultural system by promoting collaboration, 

providing funds for research and development, and 

supporting sustainable measures.  

Applying artificial intelligence in the most effective manner 

to create technology that increases agricultural output and 

lessens pest damage to our crops and the environment is the 

future of pest management. 
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