International Scienceand ~ VOluMe 33 aadl gy plall A3 i

Tyl part 1 s pemeey 2K

October 2023 s

£2023/10 /29 :fu b ghsall o Wi aly  22023/10/ 17 sfmbhs 4880 Dl 3

Db e @l il ) s pladlinly sl Clallia e SN adsl)
Ban dyaa A At A )3 1o lihua) slSA) il g

3 Abadl) s Jule .3 P gaill alia cp giba o T JGpaiiall Chugs dana

(Basned) pel) ASLal) pnas AAlal) Arala . Lihaall and d Lo ciludys (il .
(Fasmad) dpal) ASLedl) g AL daals Lihanl) and b 3l 2
(Lsmadd) Ly pal) ASLaall) Ban dmala . canslal) duading asle A< o)l M .3
441106743@student.ksu.edu.sa
uadlal)
S b Al Gaee alad zigal ladly cansi ) Aaball sda g
Skl 2l Jai oayou only look once version 4 (YOLOV4) e likaY)
> ol il (& bk ey il jsa e @Ol el clillaa e
800 Lo (5513 Ay iy degane o z3sall Gyl 5 150n Aidas diglal]
& cwyill 2y .Google Colab (e dulaud) dowgall 3jlsa aladin) Qi §)gea
M) 5 G Ayl didaie 8 Ll GLESY (gl gea o z3sall 3uks
%50 s ol el dalie lgd Hola® i i e 67 Wi cdie 256
Glay sl 8 Alle 38y zigall ekl Adllia 4 oS Al e 189 Ui
Lowty F1 45505793 5 798 duy Alle cledial) 48y clliSy /875 /91 Ay
Sesana b 1795 /84 Gy S Jalul) wass e 5535 0.90 5 0.95
Ly acigie Lawdia 483 zhgaill jelal LS. gl o HLad¥ly cupl) @by
iy ¢ oLl Clallae 4 ye ey A Eaall Ll dneal ) duhal) caald L77.]
il @lSlgnly il GLIESY Gipaall YOLOVE 73 ga alasiid 4514 )
sledl) gl el
Qg lilall jgam ¢ Ardl) gl ¢l culallaa ¢ A Caisl) rdalital) cilalsl)
823 Aude ¢ YoloV4 eliba¥) (KA Lk

1 Copyright © ISTJ b gine okl (3 gia
A8l 5 o lell 4 pal) Alaall


mailto:441106743@student.ksu.edu.sa

International Scienceand ~ VOlUMe 33 aaad) g g ol iyt i

Imtrwaational beimrs mad Taviasiags demraal

kﬁgtﬁﬁﬂ:m1 Part 1 Al I S TIJ %

October 2023 L sis)

£2023/10 /29 i ahsal) o ki aly  42023/10/ 17 skl 4l sl &3

Automatic Detection of Building Violations Using
Drone Imagery and Artificial Intelligence
Techniques: An Applied Study in Jeddah

MohammadAl Montashri!, Mufareh Alquradi?, Adel Alshamrani®

1. Graduate Student in the Department of Geography, King Saud
University (Saudi Arabia).
2. Professor in the Department of Geography, King Saud University
(Saudi Arabia).
3. Associate Professor in the College of Computer Science and
Engineering, University of Jeddah (Saudi Arabia).

441106743 @student.ksu.edu.sa

Abstract
This study aims to train and test a deep learning model using
artificial intelligence techniques, specifically You Only Look Once
version 4 (YOLOv4), for real-time automatic detection of building
extension violations from Drone images in Al-Ajaweed district
(Jeddah city). The model was trained on a dataset of 800 images,
and cloud computing resources from Google Colab were utilized.
After training, the model was applied to Drone images to detect
violations in the study area, where 256 samples were monitored.
Among these samples, 67 buildings had violations, with the
extension area exceeding 50%, while 189 buildings had no
violations.The model showed high accuracy in predicting violations
at 91% and 87%, as well as high recall accuracy at 98% and 93%,
with an F1 score of 0.95 and 0.90. It also demonstrated the ability to
detect spatial overlap at 84% and 79% in the training and test
datasets, respectively. Furthermore, it showed an average geometric
accuracy of 7.1%.The study emphasized the significance of modern
technologies in supporting building violation monitoring and
highlighted the potential of the trained YOLOv4 model for real-time
detection of violations and non-compliance with building
regulations.
Keywords: Automatic detection, building violations, real-time,
aerial Drone images, artificial intelligence, YOLOv4, Jeddah city.
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