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Domain Analysis on the Use of Artificial Intelligence in Road
Management Using Co-occurring Word Analysis
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Abstract There has been recent demand for the introduction of smart and intelligent road maintenance
systems in order to advance the road management system by introducing next-generation innovative
technologies, to improve systems in the era of the 4th Industrial Revolution, and to present a vision for
the future. In particular, artificial intelligence is the most core technology, and various research is being
conducted. It is necessary to understand the use of artificial intelligence in road management in order
to suggest development directions for utilizing it. This study used co-occurrence word analysis to reveal
the composition of topic areas by presenting a domain structure that reflects the latest research trends
in the use of artificial intelligence in road management. For this purpose, literature data were collected
based on Web of Science from the five-year period of January 1, 2018, to December 31, 2022. The
trends were analyzed using co-occurring words. Detailed subject areas were identified through network
analysis, and global and regional keywords were derived through centrality analysis. In addition, cluster
analysis was performed, and the formed clusters were displayed on a multidimensional scale map. A
domain structure is presented according to the correlation between each keyword. It is expected that
the result will be helpful in research on the more advanced use of artificial intelligence in road
management.
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Table 1. Final selected keyword list
No. Keywords Frequency No. Keywords Frequency
1 road management 34 15 artificial intelligence 3
2 deep learning 12 16 previous studies 3
3 road damage 9 17 transportation agencies 3
4 neural network 8 18 the-art methods 3
5 support vector machine 6 19 winter road maintenance 3
6 road surface 6 20 multilayer perceptron 2
7 road network 6 21 gravel roads 2
8 road safety 4 22 pavement images 2
9 computer vision 4 23 road pavement 2
10 mean average precision 4 24 detection performance 2
11 random forest 4 25 traffic flow 2
12 learning techniques 4 26 genetic algorithm 2
13 pavement distress 4 27 image processing 2
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Table 2. List of top 10 keywords for centrality

el Kot 7o) beoweenness cenalsy Koot aton
1 road management(1) 0.71795 road management(1) 0.352
2 deep learning(3) 0.64672 deep learning(3) 0.27296
3 support vector machine(5) 0.50997 support vector machine(5) 0.24386
4 learning techniques(12) 0.49858 learning techniques(12) 0.21392
5 crack detection(28) 0.49573 crack detection(28) 0.20889
6 neural network(4) 0.42735 pavement images(22) 0.19362
7 traffic flow(25) 0.42735 neural network(4) 0.19187
8 pavement distress(13) 0.40171 the-art methods(18) 0.18754
9 the-art methods(18) 0.39886 road safety(8) 0.17578
10 pavement images(22) 0.39601 multilayer perception(20) 0.17368
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Table 3. Domain structure by cluster analysis

Cluster No. Keyword(No.)

(18 keywords)
road management

artificial intelligence(15)
transportation agencies(17)
the-art methods(18)
gravel roads(21)
pavement images(22)
road pavement(23)
detection performance(24)
traffic flow(25)
image processing(27)
crack detection(28)

(9 keywords)
neural network

Cluster No. Keyword(No.)
road management(1)
deep learning(2)
road damage(3)
road network(7)
road safety(8)
computer vision(9) neural network(4)
mean average precision(10) support vector machine(5)
pavement distress(13) road surface(6)
Cluster #1 challenging task(14) Cluster #2 random forest(11)

learning techniques(12)
previous studies(16)
winter road maintenance(19)
multilayer perceptron(20)
genetic algorithm(26)
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Fig. 6. Domain structure by multidimensional accumulation map
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