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Abstract

Sustainable development is a fundamental need today to serve society,
human life on planet Earth, and preserve the environment. Combating pollution
is one of the Sustainable Development Goals. Cigarette smoking plays a
significant role in pollution and harms individual health worldwide, with serious
health consequences. Recent advances in deep learning, artificial intelligence,
and computer vision have significantly enhanced smoking detection, helping to
preserve the environment, support health, and help achieve several important

Sustainable Development Goals.

To detect smoking, an intelligent computer system called the Intelligent
System Detect Cigarette Smokers (ISDCS) was built. This system consists of a
network to detect smoking cases. A second system was built to identify
smokers, called the Identification Smokers Person System (ISPS). This system
consists of two separate networks: the first to detect smoking cases and the

second to detect the identity of the smoker.

The proposed ISDCS system consists of several stages. First, a dataset
called Researcher Smoker Detection (RSD) was created, which included images
for detecting smoking cases, both tobacco and e-cigarette smoking, collected
from two different sites on the Roboflow platform. A number of preliminary
data processing (data cleaning, tagging, and data augmentation) was performed
on the data. The number of images reached 8,401, and the data was divided into
three separate subsets: 6,719 training images (80% of the dataset), 844
validation images (10%), and 838 test images (10% of the dataset). The training
process used YOLOvVS, YOLOVY, and YOLOvV10 networks for a number of

their networks to perform the smoking detection process.

In addition to the smoking detection network, the proposed ISPS system

consists of a second network for identifying smokers. A second dataset was



created, which included a set of images to identify smokers. This network was
named MIFR (Mohammed Ismail Fawzia Ramo). The dataset was created by
collecting images of several people and taking them in different poses and
conditions to ensure the images were diverse and workable in all environments.
Several preliminary data processing procedures (labeling and data
augmentation) were performed on the data. The number of images was 640,
representing five people, for the purpose of identifying smokers. The dataset
was divided into three separate subsets: 451 training images (70% of the
dataset), 125 validation images (20%), and 64 test images (10% of the dataset).
The training process used YOLOVS, YOLOV9, and YOLOvV10 networks for

1dentifying smokers.

An intelligent system was built to detect smokers and identify smokers
using YOLO networks (versions YOLOvV8, YOLOV9, and YOLOv10), which
are based on a convolutional neural network. For smoking detection, the best
result was achieved, with a MAPS50 of 92.4% for the YOLOv8m network,
reflecting its effectiveness and efficiency in detecting smoking with a high level
of accuracy. This network represents a balance between accuracy and
computational cost. For identifying smokers, the best MAP50 was 99.3% for
the YOLOVS8s network.

The smoking detection and smoker identification systems were tested on
various types of datasets, including digital images, video files, and real-time

camera recordings, and the detection results were highly accurate.

A mobile application was developed that receives images of smokers
with date and time from the smoker detection system using a real-time camera
and sends them to the email of the person in charge of the system. Finally, the
results of applying the (ISDCS) and (ISPS) systems showed high efficiency in

detecting smokers through images, videos, or in real time.



