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AcnupantT HaMaHraHCKOTO MHKEHEPHO-CTPOUTEIBHOTO UHCTUTYTA,

AnHoTauus. B nmanHoi paboTe omnpeneneHue ¢ OIEHKA CKOPOCTU
TPAHCTIOPTHBIX CPEACTB SBIISIFOTCSA BAXXHBIMH 3aJadaMH JJII MHOTHX CHCTEM
YOpaBJICHHUS JTOPOKHBIM JBMKEHHEM H oOecriedeHusi Oe3omacHocTd. B sTom
WCCJICIOBAHUH MBI TIpeJiaraéM HOBBIM METOJ| OIEHKH W OINPEICICHHUS CKOPOCTH
aBTOMOOMJIEH B PEKUME PEATbHOTO BPEMEHH Ha OCHOBE KOMIIBIOTEPHOTO 3PCHHUSI.
st oOHapy»XeHHs aBTOMOOWIJIEH W ONpEeNeNeHHUs WX CKOPOCTH HaIllla CHUCTeMa
CHavaJla aHaJM3MPYET BHUJCO3AMMCH JIBIKYIIMXCS TPAHCIIOPTHBIX CPEJICTB C
WCIIOJIb30BAHUEM  aJTOPUTMOB OOpabOTKM M300paKeHUU. AJTOPUTM  OBLI
NPOTECTUPOBAH HA HAOOpE MaHHBIX C PEAIbHBIMU CIICHAPUSIMH JOPOKHOTO

ABWIKCHUS, 1 PE3YJIbTATHI ITIOKA3aJIN €0 BBICOKYIO TOYHOCTD.

KaroueBbie caoBa. [lporpammuoe oOecneuenne OpenCV, BpeMeHHOU
UACHTU(PUKATOP, MOJECIBHOE OKHO, ONTUYECKHil moTok, PPM (mukcenu Ha metp),
pamap, ©a3pl JaHHBIX Supabase u MongoDB, BuaeomaHHble, KacKaJIHBIN

KJIacCU(DHUKATOP, PEKUM PEATHHOTO BPEMEHH.

BBenenne. 3a nmocnenHME  TOOBI  KOJWMYECTBO  JOPOKHO-TPAHCHOPTHBIX
IPOUCIIECTBUN  3HAYUTENIBHO BO3POCIO H3-3a  YBEJIMYEHHUS  KOJUYECTBA
TPAaHCHOPTHBIX CPEICTB Ha Joporax. MOHHUTOPUHT M KOHTPOJIb CKOPOCTHU

TPAHCIOPTHBIX CPEACTB B OINPEACIEHHBIX 30HAX WJIA YYaCTKaX MUMEET PEeIIaAroIIee
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3HayeHue ajs obecredeHus: 0e30MacCHOCTU JTOPOKHOTO JBMKEHUS. XOTS METOJIbI
U3MEPEHUSI CKOPOCTH C HMCIOJIb30BAHUEM pajlapa PEryJISIPHO NPUMEHSIOTCS IS
ATOM ULEIM, OHUM HMMEKT HEKOTOpbhIE OrPAaHUYEHUs, TaKWe KaK TPYAHOCTH C
omnpejaeneHUEM  Oojieeé  MEJIKHX  TPAaHCHOPTHBIX  CPEACTB C  HU3BKUMHU
PaIuOIOKAIIMOHHBIMUA ~ OTPAXEHUSMU WM  OMIMOKM Npu  OOHApPYKEHUU
aBTOMOOUJIEH, KOTOpbIE OBICTPO MJIM YaCTO U3MEHSIIOT CKOPOCTh. B CBs3U C 3TUM
pacT€T moTpeOHOCTh B Oosee TOYHBIX U A((PEKTUBHBIX CHUCTEMax IJsi pacuéra

CKOPOCTH ABMXXYIIUXCA TPAHCIIOPTHLIX CPEACTB.
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Annotation. In this paper, Vehicle speed detection and estimation is an
important task for many traffic control and safety systems. In this study, we
propose a new computer vision-based method for real-time vehicle speed
estimation and detection. To detect cars and determine their speed, our system first
analyzes video images of moving vehicles using image processing algorithms. On
a dataset of real traffic scenarios, we test the proposed algorithm and the results
show that it performs very well in terms of accuracy.

Keywords. OpenCV software, time identifier, model window, optical flow,
PPM (pixels per meter), radar, Supabase and MongoDB database, video data,
cascade classifier, real-time mode.

Introduction. Over the past few years, the number of road accidents has

significantly increased due to the rise in the number of vehicles on the road.
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Monitoring and controlling vehicle speed in specific areas or zones is crucial. Road
traffic safety. Although methods for measuring speed using radar are regularly
employed for this purpose, they may have some limitations, such as identifying
smaller vehicles with weak radar reflections or errors in detecting vehicles that
change speed very quickly or frequently. As a result, there is a growing demand for
more precise and effective systems to calculate the speed of moving vehicles.

The algorithm for calculating vehicle speed is performed in the following
sequence:

1. Import the necessary libraries: Supabase, Os, Cv2, Dlib, time, Math, Dotenv.

2. Establish connection to the Supabase database using the provided URL.

3. Load the cascade classifier for vehicle detection.

4. Open the video file for processing.

5. Set the width and height for processing the video frames.

6. Define the "Estimatespeed" function to calculate the speed based on the
location of the vehicle along the trajectory.

The model for detecting and classifying vehicles' location and speed is
implemented using the HAAR CASCADE program. The system for calculating
vehicle speed utilizes image pixel manipulation and processing through OpenCV.
By leveraging computer software from OpenCV, we have developed a system to
determine vehicle speed in this research. The technology captures vehicle speeds in
video images, allowing for real-time speed detection and monitoring. Various
methods for image processing, such as image resizing, contour identification, and
evaluating vehicle location, are available.

Method: The research results showed that the proposed vehicle speed detection
system using OpenCV effectively demonstrated high accuracy in real-time
detection and monitoring of vehicle speeds, proving its capabilities in accurately
identifying vehicles under various road conditions and lighting environments.

Results: In conclusion, the vehicle speed detection system developed using

OpenCV demonstrates promising results in real-life applications, offering valuable
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tools for traffic management and law enforcement. Future research and
development could help optimize this system and expand its application in various
transportation conditions and environments.

This article presents a unique method for quickly and accurately assessing the
speed of moving vehicles without the use of expensive sensors like radars. The
proposed solution integrates into a video stream of moving cars and filters the data
to calculate their speed. The process is divided into four main categories, which
can be grouped based on the necessary components to accomplish the task:

1. Defining the area of interest through video: This involves identifying the
specific area in the video where vehicle detection will occur.

2. Detecting vehicle objects from video frames: In this step, computer vision
techniques are employed to recognize and track vehicles within the video frames.

3. Using the PPM (pixels per meter) algorithm to evaluate the speed of moving
objects:This algorithm is crucial for determining the speed of vehicles by
analyzing the distance covered over time in the video frames.

4. Creating a precise file image to record the vehicle's speed and

the image of the vehicle moving at that speed: This final stage involves saving
both the detected speed and the corresponding image of the vehicle in a single file
for further analysis.

In conclusion, road traffic management and law enforcement agencies can
greatly benefit from the implementation of an automated vehicle speed detection
system. The system can accurately detect and monitor vehicle speeds in real-time.
Utilizing computer vision methods like OpenCV, and potentially incorporating
more sophisticated tracking algorithms by analyzing vehicle flow and adding
complexity, allows for increased speed detection accuracy, identification of
violations, provides valuable data for traffic analysis, and contributes to improved
overall road safety.
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