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[Abstract]

In this study, we identify promising technologies for Piggyback transportation system by analyzing the
relevant patent information. In order for this, we first develop the patent database by extracting relevant
technology keywords from the pioneering research papers for the Piggyback flactcar system. We then
employed textmining to identify the frequently referred words from the patent database, and using these
words, we applied the LDA (Latent Dirichlet Allocation) algorithm in order to identify “topics” that are
corresponding to “key” technologies for the Piggyback system. Finally, we employ the ARIMA model to
forecast the trends of these “key” technologies for technology forecasting, and identify the promising
technologies for the Piggyback system. with keyword search method the patent analysis. The results show
that data-driven integrated management system, operation planning system and special cargo (especially
fluid and gas) handling/storage technologies are identified to be the “key” promising technolgies for the
future of the Piggyback system, and data reception/analysis techniques must be developed in order to
improve the system performance. The proposed procedure and analysis method provides useful insights to

develop the R&D strategy and the technology roadmap for the Piggyback system.

» Key words: Multi-modal, Piggyback flatcar system, Patent analysis, Network analysis,
Time series analysis, Clustering
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1.2 Time Series Analysis
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1.3 Patent Network Analysis
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III. Methodology

1. Research Framework
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2, Detailed methodology
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2.2 Time Series Analysis by ARIMA
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IV. Results
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Fig. 3. The Technology Trends of Piggyback system

1.2 Data Preprocessing and Keyword Extraction
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2. Technologies Cluster Analysis by LDA
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2.2 LDA's Result and Defining the LDA’s Topic
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3. Technology Trend Analysis by ARIMA
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Table 2. The Results of ARIMA

Table 1. The Results of LDA
No. Topic & Keyword
Integrated management system and
Topic technology based data
1 control, power, unit, signal, connect, sensor,
monitor, oper, electr, output
Operation planning and monitoring system
Topic and technology
2 data, traffic, network, imag, travel, detect,
disclos, combin, user, control
Container freight binding technology for
Topic piggyback system
3 side, wall, materi, top, portion, open, lower,
support, posit, frame
Railway operating system and technology
Topic . .
4 vibrat, dynam, paramet, frequenc, load, optim,
simul, element, bridg, point
Transhipment system and technology for
Topic piggyback system
5 load, unload, suspens, magnet, guid, lift,
arrang, brake, fix, power
Container component technology for piggyback
Topic system
6 rear, hydraul, front, frame, drive, arrang,
compart, power, pod, engin
Container loading/unloading technology for
Topic transhipment
7 frame, load, support, assembl, wheel, posit,
semitrail, lift, carri, connect
Piggyback freight component technology
Topic . .
g plate, side, beam, connect, fix, front, arrang,
vibrat, block, back
Combined device technology of vehicle
Topic
9 lock, connect, support, rotat, rod, shaft,
arrang, fix, lift, posit
Special cargo (especially fluid and gas)
Topic handling/storage technologies
10 pipe, gas, connect, tank, liquid, pressur,

water, convey, separ, unit

No. The results of ARIMA
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