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Abstract

Road traffic congestion is one of the major challenges facing modern cities. In this context, Geo-
graphic Artificial Intelligence (GeoAl) offers new opportunities for traffic analysis and prediction.
This study aims to analyze urban traffic and predict traffic flows by combining computer vision, Ge-
ographic Information Systems (GIS), and machine learning techniques. The case study focuses on the
CNL roundabout located near the Miloud Hadefi Olympic Stadium in the Belgaid district of Oran,

Algeria . The significance of this study lies in the use of advanced techniques that enable the automated

collection and analysis of traffic data, providing accurate information for a better understanding of

traffic dynamics and supporting decision-making processes. The study is based on a multidisciplinary

approach that combines fieldwork, geographic analysis, and artificial intelligence. Traffic data were
collected through video recordings acquired during different periods and subsequently processed us-
ing the YOLOvV8 model for automatic vehicle detection, tracking, and classification. This process
enabled the extraction of data related to vehicle counts and categories. The resulting data were then
converted into Passenger Car Units (PCU) and organized within a geospatial database integrated into

the ArcGIS Pro environment. The analysis led to the production of several thematic maps and traffic

indicators highlighting the spatial distribution of traffic flows and congestion levels, as well as the road
segments most exposed to traffic pressure. To anticipate future traffic conditions, a predictive model
based on the Random Forest algorithm was developed to estimate traffic flows and potential conges-
tion levels. The obtained results demonstrate the model’s ability to accurately represent traffic behav-

ior and predict its evolution. The study shows that the use of GeoAl technologies constitutes an
effective alternative to traditional traffic data collection and analysis methods. It provides a better

understanding of the spatial and temporal dynamics of traffic and opens promising perspectives for
the development of more advanced predictive models based on continuous and multi-source data,

thereby supporting intelligent traffic management in urban environments.

Keywords: traffic congestion, geographic artificial intelligence (GeoAl), computer vision, machine
learning, traffic analysis, YOLO v8



Résumeé

La congestion routicre constitue I'un des principaux défis des villes modernes. Dans ce contexte,
IIntelligence Artificielle Géographique (GeoAl) offre de nouvelles possibilités pour 'analyse et la
prévision du trafic routier. Cette étude vise a analyser le trafic urbain et a prédire les flux de circulation
en combinant la vision par ordinateur, les systemes d’information géographique (SIG) et 'apprentis-
sage automatique. Le cas d’étude concerne le giratoire CNL situé¢ a proximité du stade olympique
Miloud Hadefi dans le quartier Belgaid a Oran. L’intérét de cette étude réside dans lutilisation de
techniques permettant d’automatiser la collecte et I'analyse des données de trafic, atin de fournir des
informations précises pour la compréhension des dynamiques de circulation et I'aide a la décision.
L’étude repose sur une approche multidisciplinaire associant le travail de terrain, analyse géogra-
phique et I'intelligence artificielle. Les données de trafic ont été collectées a partir d’enregistrements
vidéo réalisés a différentes périodes, puis traitées a 'aide du modele YOLOvVS pour la détection, le
suivi et la classification automatiques des véhicules. Ce traitement a permis d’extraire des données
relatives au nombre et aux catégories de véhicules. Les données obtenues ont ensuite été converties
en unités de véhicules particuliers équivalents (PCU), puis organisées dans une base de données géo-
graphique intégrée dans 'environnement ArcGIS Pro. L’analyse a permis de produire plusieurs cartes
thématiques et indicateurs de trafic mettant en évidence la répartition spatiale des flux de circulation
et des niveaux de congestion, ainsi que les trongons routiers les plus exposés a la pression du trafic.
Afin d’anticiper I'évolution future du trafic, un modele prédictif basé sur 'algorithme Random Forest
a ¢été développé pour estimer les flux de circulation et les niveaux potentiels de congestion. Les résul-
tats obtenus montrent une bonne capacité du modele a reproduire le comportement du trafic et a
prédire son évolution. I.’étude montre que utilisation des technologies GeoAl constitue une alterna-
tive efficace aux méthodes traditionnelles de collecte et d’analyse des données de trafic. Elle permet
une meilleure compréhension des dynamiques spatiales et temporelles de la circulation et ouvre des
perspectives pour le développement de modeles prédictifs plus avancés basés sur des données conti-
nues et multi-sources, en vue de soutenir une gestion intelligente du trafic dans les espaces urbains.

Mots-clés : congestion routicre, intelligence artificielle géographique (GeoAl), vision par ordinateur,
apprentissage automatique, analyse du trafic routier, YOLO v8
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Convolutional Neural Network

Caisse Nationale du Logement

Geographic Artificial Intelligence

Geographic Information System

Global Positioning System

High Performance Computing

Internet of Things
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Support Vector Machine
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from ultralytics import YOLO
import csv

# Lseall Liozs

model = YOLO("yolovgs.pt") # oleall
vehicle classes

cap = cv2.VideoCapture(”6ri-19-8.mp4") 2:

track _his
counted_ids

)l 3a) sl e 123 SKEd)

I0{ Result

car UP: 50 DOWN: 43
motorcycle UP: 1 DOWN: O
bus UP: 0 DOWN: 0
truck UP: 9 DOWN: 14

Ful
—

car,322,220

motorcycle,4,2
bus,9,6
truck,6,8
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Abstract

Road traffic congestion is one of the major challenges facing modern cities. In this context, Geographic Artificial
Intelligence (GeoAl) offers new opportunities for traffic analysis and prediction. This study aims to analyze urban traffic
and predict traffic flows by combining computer vision, Geographic Information Systems (GIS), and machine learning
techniques. The case study focuses on the CNL roundabout located neat the Miloud Hadefi Olympic Stadium in the
Belgaid district of Oran, Algeria .The significance of this study lies in the use of advanced techniques that enable the
automated collection and analysis of traffic data, providing accurate information for a better understanding of traffic
dynamics and supporting decision-making processes. The study is based on a multidisciplinary approach that combines
fieldwork, geographic analysis, and artificial intelligence. Traffic data were collected through video recordings acquired
during different periods and subsequently processed using the YOLOvV8 model for automatic vehicle detection, tracking,
and classification. This process enabled the extraction of data related to vehicle counts and categories. The resulting data
were then converted into Passenger Car Units (PCU) and organized within a geospatial database integrated into the ArcGIS
Pro environment. The analysis led to the production of several thematic maps and traffic indicators highlighting the spatial
distribution of traffic flows and congestion levels, as well as the road segments most exposed to traffic pressure. To
anticipate future traffic conditions, a predictive model based on the Random Forest algorithm was developed to estimate
traffic flows and potential congestion levels. The obtained results demonstrate the model’s ability to accurately represent
traffic behavior and predict its evolution. The study shows that the use of GeoAl technologies constitutes an effective
alternative to traditional traffic data collection and analysis methods. It provides a better understanding of the spatial and
temporal dynamics of traffic and opens promising perspectives for the development of more advanced predictive models
based on continuous and multi-source data, thereby supporting intelligent traffic management in urban environments.

Keywords: traffic congestion, geographic artificial intelligence (GeoAl), computer vision, machine learning, traffic analy-
sis, YOLO v8



