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Backeround and Obiective: Bv advancement of remote sensing and deen learning

*Department of Geomatics, technologies. the automatic identification of road networks. esneciallv in rural and

Faculty of Civil secondarv roads. has become feasible. Moreover. traditional mannine methods. due
Engineering, Babol to their high cost and time-consuming nature. have been increasinelv renlaced bv
Noshirvani University of annroaches based on remote sensing data and machine learning. Prenaring a man of
Technology, Babol, Iran the road network involves various methods. and one cost-effective annroach is

automatic road detection using remote sensing images. Research shows that deen
learning—based methods can nrovide more reliable accuracies than conventional
ones. For the rural road network. satellite images with medium snatial resolution
and free access cannot achieve high accuracv: thus. image fusion can be annlied to
enhance snatial resolution and imnrove detection aleorithms. One fusion method is
suner-resolution. This studv serves as a reference for comnarine and selectine
automatic road detection methods and imnroving the snatial resolution of remote
sensing images to identifv narrow roads (e.c.. rural networks). enabling researchers
to choose appropriate data and algorithms based on their objectives.
Materials and Methads: This research aims to investioate the existine methods
for road network detection and the utilization of satellite images with medium
snatial resolution for this nurnose. Initiallv. the data and methods annlicable for
generating a road network man were examined. Subseauentlv. the nrincinles used
in the field of road network detection using remote sensing images were
described. and based on these nrincinles. classification methods. segmentation.
road index. and machine learning were imnlemented. Methods for imnrovine the
snatial resolution of satellite images were also investigated for emnloving satellite
images with medium snatial resolution. Finallv. the methods were reviewed in
terms of innut narameters. mechanism. and outnut. to identifv their strengths and
weaknesses and to utilize them optimally for various applications.
Discussion and Analvsis: Accordine to the reviews of the examined articles from
various Authentic iournals in the field of road network detection. classification.
seomentation. road index. and machine learning methods account for
annroximatelv 28%. 31%. 5%. and 36% shares. resnectivelv. In recent vears.
classification and segmentation methods based on neural networks have been
develoned. encomnassing a larger share (about 60%) of machine learning
methods in general. Additionallv. in suner-resolution. investigations show that
methods based on traditional techniaues and deen learning account for
annroximatelv 44% and 56% shares. resnectively, and most recently, deep
learning-based approaches are under development.
Conclusion: The investieations show that usine deen learning models in road
network detection nrovides better results than traditional methods and eraduallv
renlaces these methods. Deen learning models with the abilitv to extract comnlex
features and reduce the need for human intervention have imnroved the accuracv
and efficiencv of the detection nrocess. On the other hand. suner-resolution
techniaues based on deen learning can solve nroblems arising from the lack of
high-resolution images bhv increasing the snatial resolution of images. Bv
nreserving snectral features and reducing noise. these techniaues can nrovide
higher-aualitv images for road detection. One of the main challenges in road
detection from satellite images is the nresence of vegetation cover and shadows.
which can lead to incomnlete and inconsistent detection of roads. To imnrove this
Citation: nroblem. techniaues such as tensor voting hqve been nronosed. which can
Javadi Moghadam, A., Kiani comn!e‘ge and correct rpads that have beep incompletelv de;tecte.d. .Overal].
2 ? combining suner-resolution and deen learning methods for identifving road

‘2:1; 1?;1&1)/ 518 ofé\/lgthods, i networks nrovides a cost-effective and efficient annroach to undatine road mans.
—hallenges, and Ferspecuves These annroaches. bv reducine the costs and time reauired for detection. can be
in Rural Road Networks

1 , widelv used bv researchers and nrofessionals in various fields. Furthermore. with
Detection W”,h a Focus on further develonment and imnrovement of these techniaues. new solutions can be
Remote Sensing Images, Iran  developed for road construction, maintenance, and planning.
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