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HsxHan Kopena

DakTop Anoxwna e lepmaHmA DE KR KanudopHua us Kazaxcran kz
Pecypchbl WmnopT BM> + nmnopTt B3 + vumnopT BI= + MpupoaHsIiE
ansa npypoaHsld ras raz + B>
BEO0A0POA3 (eeTep.
CONHLE)
loc. Moaonepsxkka KpynHee PazenTme Cybouamu, HeT wyeTkoi
noAuTHKa MMMOpTa W MHEECTULLAM B BOACPOAHOrC WECTKME cTpaTerumn
BIZ '2enéHelR” TpaHcnopTa 3KOCT3HA3PTEI
BOA0 P04
OcHoBHBIE doporoi Bricokne Bolcokan OrpaHrJyeHHan OTcyTcTEME

Gapsepsbl

WMnopT

3aTpaTtbl Ha
BHM=

Z3BEVCMMOCTE OT

WCKONaemoro

MHbpacTpyKTYpa

TEXHOMOTWA 1

pPhIHKA

TOoNAWEeEa

XOTs BOAOPO/AHAS SHEPreTUKAa HAXOAMTCS Ha HAYaJIbHOM JTale€ Pa3BUTHS, B CTPAHE YyXKe
paccMaTpuBarOTCA HECKOJIBKO MUJIOTHBIX MPOEKTOB, CBA3AHHBIX C IIPOU3BOJCTBOM U NPUMEHEHHEM
BoJopoAa. B wacTHOCTH, BemyTCs MEPEroBOPhl O CTPOUTENBCTBE 3JIEKTPOJIM3HBIX YCTAHOBOK B
COTPYJIHUYECTBE C MEXKTyHAPOIHBIMH KOMITAHUSAMHU.

Pa3Butre BOJOPOAHON SHEPreTUKM MOXKET NPUHECTH 3HAYUTEIbHBIE SKOJOTHYECKHE
BbITOJIbI. Cpeant HUX — cHUKeHuEe BHIOPOCcOB CO2, yMEHBIIIEHHE YIJIEPOJHOTO CJIe[a, MOBBIIICHHUE
SHEPreTHUECKON 0€30MacHOCTH CTPaHbl, a TAKKe AUBEpCU(UKAINS YHEPTETHUYECKOTO CEKTOpa, YTO
MIO3BOJIUT CHU3UTH 3aBUCUMOCTb OT UCKOIIAa€MOTr0 TOIUIMBA.

3akirouenue

MHoii ObLT IPOBEJIEH aHAIK3, B Pe3yJIbTaTe Yer0 MOKHO CIENIaTh BBIBOJ, YTO HECMOTPS Ha
JOMUHHUPOBAHUE TPAJULMOHHBIX 3HeproHocureneil, KazaxcraH akTUBHO JBUXKETCSI B CTOPOHY
nuBepcu(UKay SKOHOMUKM U pa3BuTusi BUD. Bueapenue BogopoaHON sHEpreTMKu Tpedyer
3HAUUTENIbHBIX YCHUJIMI, HO TpU TPaMOTHOM TIOCYAApCTBEHHOW NOIAEPKKE, pa3BUTUU
UHQPACTPYKTYphl W TPUBICUYCHUUM WHBECTHIIMM CTpaHa HMEET MOTEHIHAl CTaTh KIIOYEBBIM
UIPOKOM Ha phIHKE "3ei€Horo" Boaopoja. I[IporHo3sl MeXIyHapOJHBIX OpraHu3alni, TaKUX Kak
MexayHapoaHoe sHeprerudeckoe areHTcTBo (IEA), moaTBepkaaoT pacTyllyto poJib BOJOPOTHON
sHepreTuku B OynymeM Kazaxcrana. C yuyetoM Tekymux TeHaeHuui Kazaxcran moxer crarh
BaXHBIM TIOCTAaBUIMKOM "3el€HOro" BOJOpPOAAa HA MEXAYHApOJIHBIH pPBIHOK, CIOCOOCTBYS
I00ATbHOMY TIEPEX0/y K YCTOMYUBOM DHEPTETHKE.
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Abstract

This paper explores the application of neural networks in transportation systems,
emphasizing their role in improving efficiency, safety, and environmental sustainability. Artificial
intelligence (Al), 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 Al-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 (Al) has led to its widespread adoption
across various industries, including transportation. Neural networks, a subset of Al, 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 Al 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: Al-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: Al-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: Al 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: Al-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: Al 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: Al-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: Al-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: Al-driven logistics and route optimization help reduce carbon
emissions, making transportation more eco-friendly.

Efficient Public Transport Systems: Al 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: Al-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 Al 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: Al will play a crucial role in creating intelligent transportation
networks that integrate seamlessly with smart city infrastructures.

Advanced Al Ethics and Regulations: As Al adoption increases, policies and regulations
will evolve to ensure ethical and safe deployment of Al in transportation.

Al-Powered Air Transportation: Neural networks are increasingly being explored for
optimizing air traffic control, aircraft navigation, and predictive maintenance in the aviation
industry.

Al-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: Al will assist in optimizing maritime logistics,
reducing fuel consumption, and improving ship navigation.

Integration with 5G and loT: The combination of Al, 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].

Al for Personalized Mobility Solutions: Future Al-driven systems will enable personalized
transportation services, adapting to user preferences, travel history, and real-time traffic conditions.

Autonomous Public Transit Systems: Al will enhance autonomous buses and trains,
reducing the need for human drivers while ensuring improved safety and efficiency.

Al-Driven Sustainable Urban Planning: Al 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 Al, 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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B mnocnegnue necsaTuneTuss B aBTOMOOWJIBHOW MPOMBIIUIEHHOCTH HAOMIOJAeTCsl SBHBIN
TPEHJ K YJIYYIICHUIO U ONTHMH3AIMHA TPAHCMUCCHH, W OJHOW M3 CaMbIX 3aMETHBIX MHHOBAIIMNA B
9TOM 001acTH CTalk KOpOOKHU MepekIodeHus nepeaay ¢ asoinsM crertenuem (DCT-Dual Clutch
Transmission). DTH TPaHCMHCCHH, IO CYTH, COYETAIOT JIydlllMe€ KAadyeCTBa MEXaHUYECKHX U
ABTOMAaTUYECKUX KOpPOOOK, TMpejuiaras BOJUTENSAM IUIABHOCTh TMEPEKIIOUEHUS, BBICOKYIO
3 PEeKTUBHOCTD U OTJIMUHYIO TUHAMUKY [1].

KopobOka ¢ 1BOWHBIM ClLIETITIEHHEM MPEACTABISAET COOOM THUIT aBTOMAaTUYECKOI TPAHCMHUCCHH,
KOTOPBIM UCTIONB3YET JBa CIEIUICHHS IS YIIPABJICHUS NiepeadaMi. B oTiimaue oT TpaauilmOHHON
ABTOMATHUYECKOW KOPOOKH C TUAPOTpaHCcHOpPMATOPOM, TJ€ OHA Mapa CHEIUICHUN YIpaBIseT BCEMU
nepenadamu, B DCT wuMmerorcs JBa OTHENBHBIX CICTUICHHS, OAHO M3 KOTOPBIX padoTaeT ¢
He4YeTHbIMU niepenayami (1, 3, 5), a apyroe — c uetHsiMu (2, 4, 6 1 T.1.).

Pucynok 1. KopoOxka ¢ ABOWHBIM ClLIETIIIEHHEM

KOFI[E[ OdHa IMcpcaayva BKIIOYCHA, CHCIJICHUC, CBA3AHHOC C I[perﬁ nepe,uaqeﬁ, YiKC
IMOATOTOBJICHO K MEPCKIOYCHUIO, YTO IMO3BOJIACT IEpEaAavYe NpOUCXOANUTh ITOUYTH MIHOBCHHO. 3T0
MNPpUBOAUT K Ooiee 6LICTpLIM NEPCKIOYCHUAM INEpCaad U YIYUHICHHOMY OTKIIMKY Ha JIeicTBUS
BOAUTECIIA. Bnaroaaps[ 3TO#N CHCTEME MOXKHO AOCTUIaTh MOYTH MIHOBCHHOT'O IEPCKIOYCHUA, YTO
CYHICCTBCHHO MOBLIIACT JUHAMUKY aBTOMOOMIIS B ACJIaCT MPOoUeCCC BOXKICHUA Ooiee KOM(bOpTHBIM

12].
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