The North African Journal of

Scientific Publishing (NAJSP) i
(NAJSP) (alal jiill Ly 8 Jlad dlaa C%
E-ISSN: 2959-4820 DOLJ
Volume 4, Issue 1, 2026
Page NO: 266_272 Directory of Online Libyan Journals

Website: https://naisp.com/index.th/home/index
SJIFactor 2024: 5.49 0.69 :2025 (AIF) ¢l 5l Jalaa 13 ISI 2024: 0.696

Challenges of UAV Photogrammetry as a Tool for Aerial
Mapping and Digital Elevation Models:
An Applied Study of the Ghiran Area - Misrata"

Ahlam Ahmed Elsunousi'” Hakan Sevik?®
!Architecture and Urban Planing, Faculty of Engineer, Misurata University, Misurata,
Misurata, Libya
Faculty of Engineering and Architecture, Environmental Engineering, Kastamonu University,
Kastamonu, Turkey

450 pan oyl pad) ddlatal A8adat A o (dad ) cule s Y GSJAJJLU#‘
2elins W ¢ siadl el 23l
Ll 3l yaa @il pae daala duaigll 441 c‘;"\)‘ud\ .L.Liﬂ\j 3,3)1.;0.4]\ gl (».@1
LS 5 ¢ 5 50biulS ¢ 5 5ol Aoals cdamtigl o slel) S il Aunsig?

*Corresponding author:_ahlamhaitham@gmail.com

Received: January 04, 2026 | Accepted: February 06, 2026 | Published: February 16, 2026
Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms
and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).

Abstract:

Unmanned Aerial Vehicle (UAV) photogrammetry has emerged as one of the most significant and
modern methodologies for large-scale geographical mapping and high-precision Digital Elevation Model
(DEM) extraction, among various other engineering applications. It offers substantial economic
advantages, including cost-effectiveness, significant time savings, and the reduction of field labor to a
minimum. This paper highlights the technical and field challenges associated with UAV surveying in the
"Ghiran" area of Misrata, a region that has lacked updated maps for over 15 years. The primary
objective of this study is to diagnose the difficulties encountered during the surveying and digital
processing phases. Specifically, it clarifies the reasons behind the failure of automated classification
algorithms and deep learning models within Pix4D Mapper and Geographic Information Systems (GIS)
to accurately differentiate between various building rooftops and ground-level features. The study's
findings reveal that spectral similarity and the visual resemblance of building surfaces—often covered
with dust or bitumen, to pavements and natural soil led to the generation of distorted Digital Elevation
Models (DEMSs). This necessitated extensive and arduous manual intervention to correct classifications
and ensure spatial accuracy, thereby increasing the duration of office processing. Despite these
hurdles, the research successfully extracted point clouds and DEMs with centimeter-level accuracy (<
5 cm), which is sufficient for infrastructure design. Ultimately, the study proposes robust solutions to
mitigate spectral overlap in future projects, ensuring efficiency and the high-precision topographic data
required for modern urban planning.

Keywords: UAV Photogrammetry, Urban Sprawl (Architectural Randomness), Digital Elevation Models
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