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The study for logistics technology trends by the method of patent
network analysis and Word2Vec
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Abstract Technologic developments such as artificial intelligence (Al), the Internet of Things, and big
data have led to the disappearance of boundaries between industries, and innovations that fuse
technologies and overcome limitations are occurring at a rapid pace. Logistics is an area that deals with
processes involved from customer order to delivery and is developing in various fields such as IT,
automation, prediction, transportation, warehouse, and storage. Private companies and governmental
organizations use expert interviews and literature research methods to study the flow of technological
changes in the logistics industry, but research and published information on the subject are insufficient.
Therefore, this study was undertaken to determine the directions of domestic logistics technology
changes using patent information. To this end, 3,019 Korean patent applications registered from 2001
to 2020 in the International Patent Classification (IPC) system were subjected to network simultaneous
classification analysis and Word2Vec analysis. The results obtained confirmed that the domestic logistics
industry is close to technological convergence in the purchasing, sales, and service fields and traditional
logistics areas such as unloading, transportation, and storage. We predict technological convergence will
occur in the reverse direct purchase (CBT), cloud, and automation fields. This study provides practical
assistance to corporate practitioners wanting to promote logistics technology strategies and policy
managers wishing to participate in government R&D projects.
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Table 2. IPC Technology Convergence
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Table 3. Sub Class Centrality Index Top7

Division IPC Degree between
(Sub class) centrality centrality
G06Q 188 0.8253
GOGF 72 0.0373
period 1 GO6K 65 0.0182
(2001~2005) HO4W 42 0.0047
B65G 24 0
HO4L 20 0
B61B 14 0
G06Q 525 0.7456
GO6K 291 0.0690
) HO4W 102 0.0155
<zg(e>2i)§ofo> GOGF 69 0.0175
B65G 41 0.0035
HO4L 38 0.0079
G018 36 0.0045
G06Q 1,367 0.8014
GO6K 428 0.0416
) GOGF 243 0.0289
(28(13;1330?5) HO4W 221 0.0063
B65G 153 0.0169
HO4L 139 0.0034
GO8B 111 0.0068
G06Q 7.286 0.7481
GO6K 2,194 0.0657
) GOGF 1,251 0.0254
<28Tgf§o§o> HO4W 891 0.0061
B65G 677 0.0242
GO7C 568 0.0076
GOGT 503 0.0080
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Period 32 GO6Q 30/06(FH Hix= i, Ao,
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Table 4. SubGroup Level Degree Centrality Topl5

Division IPC Degree Between
(Sub Group) centrality centrality
G06Q 10/08 172 0.6791
G06Q 50/28 72 0.2051
G06Q 10/10 40 0.0257
) GO6K 17/00 40 0.014
Pérag‘ff GOG6Q 30/06 36 0.0397
2005) G06Q 10/06 27 0.0034
G06Q 50/10 26 0.025
HO4W 88/02 24 0.0270
G06Q 50/04 24 0.0012
G06Q 30/02 22 0.0256
G06Q 10/08 507 0.7562
GO6K 17/00 168 0.0320
G06Q 50/28 159 0.1817
) G06Q 10/06 110 0.0093
Péraggf GO6Q 30/06 73 0.0198
2010) GO6K 7/10 69 0.0064
GO6K 19/07 63 0.0093
G06Q 50/30 52 0.0116
G06Q 50/10 48 0.0097
G06Q 30/02 47 0.0037
G06Q 10/08 1,171 0.6555
G06Q 50/28 578 0.277
GO6Q 30/06 417 0.0371
GO6Q 30/02 217 0.0079
Pgé‘f‘f} G06Q 50/10 202 0.0270
2015) GO6K 17/00 162 0.0223
G06Q 50/30 138 0.009
G06Q 10/06 116 0.0042
GOG6K 7/10 90 0.0053
G06Q 10/10 88 0.002
G06Q 10/08 6376 0.6377
G06Q 50/28 2,887 0.2041
G06Q 30/06 2,307 0.0444
G06Q 10/06 2,066 0.026
Pérécl’gf G06Q 10/10 1,298 0.0180
2020) GO6Q 30/02 1,236 0.0099
G06Q 50/10 888 0.0143
GO6K 19/06 803 0.0100
G06Q 10/04 713 0.0053
G06Q 50/30 711 0.0079
Fig. 337 29| Period 48 7|& €8S dd7|&d &
8T7 EolA = 7l& Bof, $8L7t Fadks Ve &
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Table 5. Word2vector skip-gram Model
Year Word list(similarity value)
2001 (Customs, 0.80), (Integrated, 0.89), (Import/Export,
0.84), (Business, 0.84), (Freight, 0.84)
2002 (User, 0.94), (transfer, 0.93), (storage, 0.92),
(processing, 0.80), (server, 0.66)
2003 (improvement, 0.99), (freight, 0.98), (small, 0.98), (loss,
0.92), (container, 0.89)
2004 (warehouse, 0.77), (shipment, 0.69), (delivery, 0.66),
(flow, 0.64), (goods, 0.62)
2005 (Center, 0.74), (Mail, 0.61), (Simulation, 0.49), (Unit,
0.51), (Freight, 0.42)
2006 (Wireless, 0.54), (Attached, 0.40), (Delivery, 0.39), (Part,
0.39), (Computer, 0.39)
2007 (Distribution, 0.47), (History, 0.45), (Operation, 0.34),
(Location, 0.31), (Monitoring, 0.31)
2008 (Device, 0.68), (Loading, 0.48), (Transportation, 0.47),
(Recognition, 0.42), (Item, 0.41)
2009 (Service, 0.59), (classification, 0.42), (goods, 0.37),
(scanner, 0.31), (server, 0.31)
2010 (warranty, 0.60), (e-commerce, 0.56), (delivery, 0.45),
(order, 0.40), (integrated, 0.38)
2011 (PORT, 0.32), (Network, 0.31), (Process, 0.30),
(Processing 0.30), (Payment, 0.30)
2012 (warehouse, 0.57), (transaction, 0.43), (supply chain,
0.43), (infrastructure, 0.35) (processing, 0.34)
2013 (Packaging, 0.36), (Tracking, 0.34), (Space, 0.32),
(Location, 0.32), (Container, 0.31)
2014 (container, 0.34), (pallet, 0.31), (customer, 0.30),
(order, 0.29), (real time, 0.27)
2015 Algorithm, 0.40, (tag, 0.37), (allocation, 0.31),
(warehouse, 0.31), (robot, 0.31)
2016 (Platform, 0.38), (Flight, 0.34), (Users, 0.34), (Efficiency,
0.33), (Equipment, 0.33)
2017 (process, 0.38), (route, 0.35), (destination, 0.35), (go,
0.32), (driving, 0.29)
2018 (virtual, 0.45), (equipment, 0.37), (import and export,
0.34), (data, 0.32), (automation, 0.32)
2019 (Multiple, 0.38), (Refrigerator, 0.38), (Export, 0.37),
(Import, 0.36), (Flow, 0.36)
2020 (Cloud, 0.34), (Efficiency, 0.31), (flow, 0.31),
(Transport, 0.31), (System, 0.30)
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