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Research on Technology Trend Analysis in the Field of Cloud-based
Railway Operation/Control through Patent Data Analysis
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Abstract Cloud computing technology is a technology that provides virtualized information technology
resources utilizing Internet technology. The global public cloud market is expected to reach $120 billion
in 2021. Hence, cloud-computing technology has become one of the core technologies for innovation
in various fields and is now being applied in railway operation and control. This study analyzed the
technology trends in railway operations and control using cloud-computing technologies. To this end,
the railway application cases of domestic and international companies were investigated using
cloud-computing technology. The Keywert database was utilized to collect patent data related to
cloud-based railway operation/control. The collected patent data were analyzed according to year,

country, and major applicant.
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Urban Rail Cloud: Integrated Multi-Bearer Provides a Unified Architecture and Platform

Traditional Siloed IT Architecture
Urbn Rall Cloud Platiorm

Fig. 1. Urban Rail Cloud Solution of Huawei [9]
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Table 1. Technical classification
Category Division

Railway system
using cloud platform, big data, and

Cloud platform (A)
artificial intelligence (AA)

(including big data,
artificial intelligence)

Autonomous vehicles
using cloud platform (AB)
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Fig. 3. Number of patents filed by country
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Table 2. Cross matrix analysis for AA (detailed technology-filed year)

Detailed technology 03 06 07 09 | 11 12 13 14 | 15 '16 17 '18 19 | 20 Sum
Operation schedule 2 3 1 4 2 1 13
Operation center 1 3 2 1 1 1 9
Infrastructure monitoring 1 1 1 1 3 1 8
Eﬁéfmﬁf management ! 1 5 ! 6
Autonomous train 2 5
Parts records management 4 1 5
Fire alarm 4 4
Track monitoring 1 2 1 4
Train collision avoidance 3 3
Fault management 1 1 2
Congestion information 1 1 2
Passenger service 2 2
Driver assistance 1 1
Delay prediction 1 1
during operation

Total 3 2 4 1 1 2 2 5 6 11 9 15 3 1 65

Table 3. Cross matrix analysis for AB (detailed technology-filed year)

Detailed technology 12 13 ‘14 15 16 17 18 19 20 Sum
Yehlcle ?tatus 7 oy 1 10
information management
Electric vehicle charging 1 1 3 2 7
management
Communication security 1 4 5
In-vehicle information 1 4 5
Au'tor}omous driving map 2 1 1 4
building
Hazards identification during

.. 1 1 1 3
driving
Driver information 3 3
management
Machine learning for
. 1 1 2
autonomous vehicles
Safety improvement for
. 2 2
autonomous vehicles
Autonomous vehicle tests 2 2
Traffic rule management 1 1
Suspension dynamic control 1 1
Accident detection 1 1
Velocity estimation 1 1
Pedestrian safety 1 1
Total 1 2 3 4 12 18 4 3 1 48
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