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Department of Geomatics Backaround and Obiective: Bv advancement of remote sensina and deep learnina
P ’ technoloaies. the automatic identification of road networks. especiallv in rural and

Faculty of Civil secondarv roads. has become feasible. Moreover. traditional maonina methods. due
Engineering, Babol to their hiah cost and time-consumina nature. have been increasinalv renlaced bv
Noshirvani University of anproaches based on remote sensina data and machine learnina. Preparina a mao of
Technology, Babol, Iran the road network involves various methods. and one cost-effective anbroach is

automatic road detection usina remote sensina imaces. Research shows that deeo
learnino-based methods can oprovide more reliable accuracies than conventional
ones. For the rural road network. satellite imaaes with medium spatial resolution
and free access cannot achieve hiah accuracv: thus. imacde fusion can be aoolied to
enhance soatial resolution and imorove detection alaorithms. One fusion method is
super-resolution. This studv serves as a reference for comparina and selectina
automatic road detection methods and improvina the spatial resolution of remote
sensina imaaes to identifv narrow roads (e.a.. rural networks). enabling researchers
to choose appropriate data and algorithms based on their objectives.
Materials and Methods: This research aims to investigate the existina methods
or road network detection and the utilization of satellite imaages with medium
for road network detect d the utilizat f satellit th med
soatial resolution for this purpose. Initiallv. the data and methods apolicable for
aeneratina a road network man were examined. Subseauentlv. the princioles used
in the field of road network detection usina remote sensina imaoes were
described. and based on these orincinles. classification methods. seamentation.
road index. and machine learnina were imolemented. Methods for imorovina the
soatial resolution of satellite imaces were also investioated for emolovina satellite
imaaes with medium spatial resolution. Finallv. the methods were reviewed in
terms of inout parameters. mechanism. and outout. to identifv their strengths and
weaknesses and to utilize them optimally for various applications.
Discussion and Analvsis: Accordina to the reviews of the examined articles from
various Authentic iournals in the field of road network detection. classification.
seamentation. road index. and machine learnina methods account for
approximatelv 28%. 31%. 5%. and 36% shares. respectivelv. In recent vears.
classification and seamentation methods based on neural networks have been
develooed. encompassina a laraer share (about 60%) of machine learnina
methods in aeneral. Additionallv. in super-resolution. investiaations show that
methods based on traditional technioues and deep learnina account for
aoproximatelv 44% and 56% shares. respectively, and most recently, deep
learning-based approaches are under development.
Conclusion: The investioations show that usina deen learnina models in road
network detection provides better results than traditional methods and araduallv
reolaces these methods. Deen learnina models with the abilitv to extract comolex
features and reduce the need for human intervention have imoroved the accuracv
and efficiencv of the detection process. On the other hand. supber-resolution
techniaues based on deep learnina can solve oroblems arisina from the lack of
hiah-resolution imaces bv increasina the spatial resolution of imaaes. Bv
preservina spectral features and reducina noise. these techniaues can provide
hiaher-auality imaces for road detection. One of the main challenaes in road
detection from satellite imaaes is the pbresence of veaetation cover and shadows.
which can lead to incomblete and inconsistent detection of roads. To imorove this
Citation: oroblem. techniaues such as tensor votina have been oroposed. which can
Javadi Moghadam, A, Kiani complete and correct roads that have been incompletelv detected. Overall.
A Analvsis of Methods ' combinina super-resolution and deeo learnina methods for identifvina road
Challenygs and Perspectives ~ networks provides a cost-effective and efficient anproach to ubdatina road mas.
n R IgR’ d N pks These aoproaches. bv reducina the costs and time reauired for detection. can be
In Rural Road Networ widelv used bv researchers and professionals in various fields. Furthermore. with
Detection with a Focus on further develooment and imorovement of these techniaues. new solutions can be
Remote Sensing Images, Iran  developed for road construction, maintenance, and planning.
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2. Artificial Intelegence (Al)
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6. Fully Atrous Convolutional Neural Network
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1. Single Image Super-Resolution
2. Image Reconstruction

3. Low Resolution

4. Super Resolved Image

5. Neighbourhood Embedding
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