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Хотя водородная энергетика находится на начальном этапе развития, в стране уже 

рассматриваются несколько пилотных проектов, связанных с производством и применением 

водорода. В частности, ведутся переговоры о строительстве электролизных установок в 

сотрудничестве с международными компаниями. 

Развитие водородной энергетики может принести значительные экологические 

выгоды. Среди них – снижение выбросов CO₂, уменьшение углеродного следа, повышение 

энергетической безопасности страны, а также диверсификация энергетического сектора, что 

позволит снизить зависимость от ископаемого топлива. 

Заключение  

Мной был проведен анализ, в результате чего можно сделать вывод, что несмотря на 

доминирование традиционных энергоносителей, Казахстан активно движется в сторону 

диверсификации экономики и развития ВИЭ. Внедрение водородной энергетики требует 

значительных усилий, но при грамотной государственной поддержке, развитии 

инфраструктуры и привлечении инвестиций страна имеет потенциал стать ключевым 

игроком на рынке "зелёного" водорода. Прогнозы международных организаций, таких как 

Международное энергетическое агентство (IEA), подтверждают растущую роль водородной 

энергетики в будущем Казахстана. С учетом текущих тенденций Казахстан может стать 

важным поставщиком "зелёного" водорода на международный рынок, способствуя 

глобальному переходу к устойчивой энергетике. 

 

Список использованных источников 

1. Sperling D. Creating a Global Hydrogen Economy. Review of International Strategies, Targets, 

and Policies. – Springer, 2023, 412 p. 

2. Министерство энергетики РК. Доклад о состоянии энергетики Казахстана, 2024. 

3. Назарбаев Н. Казахстан-2050. Стратегия устойчивого развития. – Астана, 2012. 

4. World Energy Council. Hydrogen Roadmap. – 2022. 

 

 

 

UDC 656.13 

 

APPLYING NEURAL NETWORKS IN TRANSPORTATION 

 

Аssel Shaimukhamet 

shaimukhametasselok@gmail.com 

L.N. Gumilyov Eurasian National University, Department of Transport Engineering, Astana, 

Kazakhstan. 

 

../../../../shaim/AppData/Local/Microsoft/Windows/INetCache/IE/NXMRDDU1/ayan23082005@gmail.com


241 

 

Abstract 

This paper explores the application of neural networks in transportation systems, 

emphasizing their role in improving efficiency, safety, and environmental sustainability. Artificial 

intelligence (AI), particularly neural networks, has significantly transformed transportation by 

enabling real-time data analysis, optimizing traffic flow, enhancing autonomous vehicle 

performance, and improving predictive maintenance. The paper also discusses the safety 

implications, the environmental benefits, and the future potential of AI-driven transportation 

systems. The conclusion highlights the growing importance of neural networks in shaping the future 

of transportation. 

Introduction 

The rapid advancement of artificial intelligence (AI) has led to its widespread adoption 

across various industries, including transportation. Neural networks, a subset of AI, have 

demonstrated remarkable capabilities in processing large amounts of data, identifying patterns, and 

making intelligent decisions. The transportation sector benefits from these advancements through 

improved traffic management, enhanced vehicle automation, and predictive analytics for 

maintenance and logistics. This paper explores the various applications of neural networks in 

transportation, with a focus on their impact on safety, sustainability, and future developments. 

General Use of AI in Transportation 

Neural networks have found extensive applications in the transportation industry, 

significantly enhancing its efficiency and reliability. Some key applications include: 

Traffic Management and Optimization: AI-driven systems analyze real-time traffic data to 

optimize traffic flow, reduce congestion, and minimize travel time. Neural networks process vast 

amounts of sensor and GPS data to provide smart traffic control solutions. 

Autonomous Vehicles: Self-driving cars rely heavily on neural networks to interpret sensor 

inputs, recognize objects, and make real-time driving decisions. These networks enhance vehicle 

perception and response mechanisms, improving overall driving safety. 

Predictive Maintenance: AI-powered predictive maintenance systems use neural networks to 

analyze vehicle sensor data and predict potential failures. This reduces downtime and enhances 

operational efficiency. 

Public Transportation Scheduling: Neural networks assist in optimizing bus and train 

schedules, reducing delays, and improving overall passenger experience. 

Safety Enhancements 

One of the primary advantages of neural networks in transportation is their ability to 

enhance safety. Key contributions include: 

Accident Prevention: AI models analyze driving behavior and environmental conditions to 

predict potential hazards and alert drivers or autonomous systems. 

Advanced Driver Assistance Systems (ADAS): Features such as lane departure warnings, 

adaptive cruise control, and emergency braking rely on neural networks to ensure safer driving 

experiences. 

Real-Time Incident Detection: AI-powered surveillance and monitoring systems help detect 

accidents and road hazards, enabling quick response measures. 

Enhanced Pedestrian and Cyclist Safety: Neural networks are used in vehicle detection 

systems to recognize pedestrians and cyclists, reducing the risk of collisions. 

Driver Monitoring Systems: AI can analyze driver fatigue and distractions, alerting the 

driver or taking corrective actions to prevent accidents. 

Vehicle-to-Everything (V2X) Communication: Neural networks facilitate vehicle-to-vehicle 

and vehicle-to-infrastructure communication, ensuring proactive safety measures and reducing 

accident risks. 

Emergency Response Optimization: AI-driven systems help emergency services navigate 

traffic efficiently and reach accident sites faster, improving survival rates and post-crash care. 

Environmental Impact 
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The integration of neural networks in transportation significantly contributes to 

environmental sustainability. Notable benefits include: 

Reduction in Fuel Consumption: AI-based traffic management reduces unnecessary idling 

and optimizes routes, leading to lower fuel consumption. 

Promotion of Electric Vehicles (EVs): Neural networks assist in optimizing EV battery 

management, enhancing charging station distribution, and predicting power consumption patterns. 

Emissions Reduction: AI-driven logistics and route optimization help reduce carbon 

emissions, making transportation more eco-friendly. 

Efficient Public Transport Systems: AI enables real-time tracking and scheduling, reducing 

delays and ensuring optimal use of transportation resources. 

 Smart Energy Use: Neural networks can help manage energy distribution in electric and 

hybrid vehicles, improving efficiency and longevity of battery systems. 

Waste Reduction in Logistics: AI-powered logistics management reduces waste in supply 

chains by optimizing load distribution and delivery schedules, minimizing unnecessary fuel usage 

and storage costs. 

 

Future Potential 

The future of AI in transportation looks promising, with several potential advancements on 

the horizon: 

Hyper-Intelligent Autonomous Systems: Future self-driving vehicles will exhibit higher 

decision-making capabilities, improving overall road safety and efficiency. 

Smart Cities Integration: AI will play a crucial role in creating intelligent transportation 

networks that integrate seamlessly with smart city infrastructures. 

Advanced AI Ethics and Regulations: As AI adoption increases, policies and regulations 

will evolve to ensure ethical and safe deployment of AI in transportation. 

AI-Powered Air Transportation: Neural networks are increasingly being explored for 

optimizing air traffic control, aircraft navigation, and predictive maintenance in the aviation 

industry. 

AI-Enhanced Logistics and Supply Chains: Machine learning models will optimize supply 

chain operations, reducing delays, cutting costs, and improving overall efficiency. 

Neural Networks in Marine Transport: AI will assist in optimizing maritime logistics, 

reducing fuel consumption, and improving ship navigation. 

Integration with 5G and IoT: The combination of AI, 5G connectivity, and the Internet of 

Things (IoT) will enable ultra-fast communication between vehicles, infrastructure, and smart city 

systems, leading to seamless transportation management [1-8]. 

AI for Personalized Mobility Solutions: Future AI-driven systems will enable personalized 

transportation services, adapting to user preferences, travel history, and real-time traffic conditions. 

Autonomous Public Transit Systems: AI will enhance autonomous buses and trains, 

reducing the need for human drivers while ensuring improved safety and efficiency. 

AI-Driven Sustainable Urban Planning: AI will support smart urban planning initiatives, 

optimizing city infrastructure for better traffic flow, parking, and pedestrian-friendly environments. 

Conclusion 

Neural networks have revolutionized the transportation sector by improving traffic 

management, enhancing vehicle automation, and promoting environmental sustainability. With 

advancements in AI, the future of transportation will continue to evolve, making travel safer, more 

efficient, and eco-friendly. The widespread integration of neural networks in transportation systems 

will pave the way for smarter, more connected, and sustainable mobility solutions. 
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В последние десятилетия в автомобильной промышленности наблюдается явный 

тренд к улучшению и оптимизации трансмиссий, и одной из самых заметных инноваций в 

этой области стали коробки переключения передач с двойным сцеплением (DCT-Dual Clutch 

Transmission). Эти трансмиссии, по сути, сочетают лучшие качества механических и 

автоматических коробок, предлагая водителям плавность переключения, высокую 

эффективность и отличную динамику [1]. 

Коробка с двойным сцеплением представляет собой тип автоматической трансмиссии, 

который использует два сцепления для управления передачами. В отличие от традиционной 

автоматической коробки с гидротрансформатором, где одна пара сцеплений управляет всеми 

передачами, в DCT имеются два отдельных сцепления, одно из которых работает с 

нечетными передачами (1, 3, 5), а другое — с четными (2, 4, 6 и т.д.).  

 

 

 

 

 

 

 

 

 

Рисунок 1. Коробка с двойным сцеплением 

 

Когда одна передача включена, сцепление, связанное с другой передачей, уже 

подготовлено к переключению, что позволяет передаче происходить почти мгновенно. Это 

приводит к более быстрым переключениям передач и улучшенному отклику на действия 

водителя. Благодаря этой системе можно достигать почти мгновенного переключения, что 

существенно повышает динамику автомобиля и делает процесс вождения более комфортным 

[2]. 
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