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The research | plan to carry out aims to improve the accuracy and efficiency of foreign object
monitoring on transmission lines through deep learning technology, especially the improvement of
target detection algorithms.

First, considering the data diversity and complexity faced by power line foreign object detection
in practical applications, | plan to use data augmentation technology to expand the training
dataset. By simulating various weather conditions, light changes, and foreign object types, we can
effectively improve the generalization ability and robustness of the model while increasing the cost
of data collection. Secondly, | will focus on improving the current advanced algorithm in the field of
object detection, YOLOvV8. Through guided analysis and adjustments to the YOLOVS8 architecture,
such as improving its feature extraction network, optimizing facility settings, and introducing
attention mechanisms, we expect to significantly improve detection speed and accuracy. This is of
great significance for real-time monitoring of foreign objects on transmission lines, such as
brackets, bird nests and other potential risks. Finally, based on the above research results, | plan
to design a set of output circuit foreign body detection software. The software includes not only a
front-end interactive user interface that allows operators to easily configure and start inspection
tasks, but also internal data processing and model reasoning modules. Our goal is to develop a
system that is easy to use and can complete foreign body detection tasks efficiently and
accurately.

The success of the entire project is of great significance to improving the reliability of safe
operation of the power grid and reducing the risk of accidents caused by foreign objects.
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The project is a client-server web-application based on Spring Boot framework [1] and MySQL
database [2]. Application is a parking lot management system that utilizes API interfaces for data
interaction with external systems and 5G IoT modules for communication, in order to achieve
efficient and real-time parking lot management. The system integrates computer network, image
recognition and processing, as well as automatic control technology to automate vehicle
management in the parking lot, including vehicle access control, automatic license plate
recognition, parking space retrieval, guidance, image display, time calculation, fee collection and
verification.
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Specific work projects are as follows:

1. Admission: Vehicle detection and license plate recognition result in the display of parking
information on the screen (license plate number and admission time), followed by data upload to
the cloud server through the network.

2. Departure: Vehicle detection triggers license plate recognition which retrieves relevant
information from the database before displaying it on the screen (license plate number, admission
time, payment amount). This process also includes vehicle payment handling, lifting of barrier
gates upon system approval for departure.

3. Platform Management: It involves managing vehicle information within the system (e.g.,
adding VIP vehicles' details or modifying parking unit prices), querying vehicle information and
conducting statistics on parking lot usage.

The application system follows the JavaWeb architecture and utilizes a MySQL database. It
adopts a front-end separation design, with the front-end responsible for user interaction, while the
back-end handles business logic processing and data storage. The use of MySQL database
ensures data stability and security. The API interface serves as the bridge for data exchange
between the front and back ends, enabling modularization and reusability of system functions.

The control terminal utilizes a python language and OpenCV [3] architecture for license plate
recognition, which involves image recognition, preprocessing, noise reduction, segmentation and
matching. Upon successful recognition, the door is controlled and the data is sent to the cloud.

References
1. Spring Boot [Electronic resource]. — Access mode: https://spring.io/projects/spring-boot. —
Access date: 15.04.2024.
2. MySQL Documentation [Electronic resource]. — Access mode: https://dev.mysgl.com/doc. —
Access date: 15.04.2024.
3. OpenCV — Open Computer Vision Library [Electronic resource]. — Access mode:
https://opencv.org/. — Access date: 15.04.2024.

4.6 ABTOMATHU3ALMUSA MPON3BOACTBEHHbIX NPOLLECCOB

YAK 681.51.621.941
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Bumebckuti eocydapcmeeHHbIl mexHono2u4yecKul yHugepcumem,
2. Bumebck, Pecnybniuka benapyce

PaspaboTka CTpyKTypbl CUCTEMbI YNpaBrieHUs TOKapHOro ctaHka ¢ YlY sBnsieTca BaxHON
3apaden, kotopas TpebyeT yyeTa MHOXECTBa (PaKTOPOB, TAaKUX Kak TWUM CTaHKa, XapakTepUCTUKU
obpabaTbiBaeMbix geTanen, TpeboBaHMs K TOYHOCTU M KayecTBY, a Takke 3KOHOMMYecKas
uenecoobpasHocTb. [Ana pa3paboTkn CTPYKTYpbl CUCTEMBbI YNpaBneHUsl TOKapHOro ctaHka ¢ Yry
HeobxoOuMMO NPOBECTU aHanu3 TpeboBaHWA K cUCcTeme, BbiOpaTb MOAXOAALME anropuTMbl U
MeToObl ynpaBfeHusi, OnpeaennTb napameTpbl U pexuMMbl paboTbl CUCTEMbI, a Takke
paspaboTaTb CxeMbl U annapaTHoe obecneyeHme CUCTEMBI.

B xogoe AMNNOMHOrO NPOeKTUpPOBaHMSA Mbl OyAeM MOAEPHU3MPOBaTb MaBHbIA NPUBOA CTaHKa
nyTeM 3ameHbl KOPOOKM CKOPOCTEN APYIMMU UCMOMHUTENBbHBIMU MEXaHN3MaMu, C MoCreayroLLen
pa3paboTKo HOBOW CUCTEMbI YMPaBMEHUS AN HEro, a TaKkKe 3aMeHbl CUCTEMbl YNpaBreHusi
npvBoAda NPOAOSbLHOM M MOMEPEeYHOM noJayn WHCTpyMeHTa Ansd obecneveHust 6e3onacHOro
Hayana paboTbl.

Tak kak B HOBOW cCuUCTeMe ynpaBneHust OygyT  WCMNONb30BaTbCs  ACUMHXPOHHbIE
aneKkTpoAaBuratenu, TO YyMpaeneHne uMm OyaeT OCYLECTBNATBCSA C  MOMOLLBH 4aCTOTHbIX
npeobpasoBartenemn, KOHTposiepa n AaT4MKoB 0GpPaTHON CBA3MW.
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