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Abstract

The maritime industry, Similar to many other sectors, is adopting Industry 4.0. The implementation of Industry
4.0 presents significant advantages to the marine industry including, creating new value, fostering cooperation
between port actors, and reducing operational costs. This paper analyzes the most intellectual structure of
Industry 4.0 and maritime research. To identify the main clusters of this research, a document co-citation analysis
was applied. Furthermore, the trend of total publications, the most cited authors, Geographical distribution, and
cooperation of countries of this domain was analyzed with the help of CiteSpace and Histcite Software packages.
The data collected for bibliometric analysis were collected from the web of Science from 2011 to 2021. The
results reveal that the number of publications in Maritime 4.0 has significantly increased since 2011 and will
continue to grow rapidly in the next few years. Regarding the Geographical Distribution of Publications in the
research domain, such publications primarily originate from People R China, the USA, and Italy. According to
document co-citation analysis, Digitalization, Artificial intelligence, and Blockchain are the most active clusters
of maritime 4.0 research.
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1. INTRODUCTION

The term “Industry 4.0” is a new paradigm first introduced by Germany in 2011. Industry 4.0 results from the
integration of information and communication technology with manufacturing and automation technology.
Industry 4.0 can impact elements of a sustainable business model. For example, Industry 4.0 can significantly
aid in the mass customization of products. By processing big data collected from products, Industry 4.0 can create
value and offer new services.
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2. MATERIALS AND METHODS

In order to outline the scientific map of the research area of Industry 4.0 in seaports, initially, among the existing
databases, the Web of Science (WOS) database was selected for retrieving scientific outputs. In the second phase,
keywords related to the maritime industry were defined and finalized. To this end, by reviewing the literature of
past studies, possible keywords related to Industry 4.0 and maritime transportation were extracted and
subsequently refined.

3. RESULTS

The number of publications indicates that the concept of Industry 4.0 in the maritime sector is a new and emerging
concept. However, scientific outputs in this field have experienced a growing trend. The examination of the fitted
curve and the regression line for the changes in the total number of publications indicates that the trend of
publishing research on Transport 4.0 will increase rapidly in the coming years. Citation analysis, by identifying
the main clusters and the most cited authors within each cluster, leads to a better understanding of the
foundational concepts of a research field. This approach helps to illuminate the intellectual structure and
highlights key contributors and their influence in the domain.

4. DISCUSSION AND CONCLUSION

The frequency distribution analysis of scientific productions revealed that research on Industry 4.0 in the
maritime sector, despite showing an increasing trend, remains a relatively new concept that is in its early stages.

Based on co-citation analysis, digitalization, artificial intelligence, and blockchain constitute the main concepts
driving the research flow in Maritime Transport 4.0. Content analysis of the extracted articles indicates that the
predominant focus of Industry 4.0 research in maritime transport is primarily on analyzing specific engineering
applications (such as robotics, big data, cloud computing, artificial intelligence, etc.), cyber-physical systems,
and interoperability.

However, less attention has been paid to more complex aspects of Industry 4.0, such as the role of humans in the
future factory, suitable organizational models, long-term value creation approaches, social implications like
individual employment, and sustainability issues. This highlights a gap in the literature that could be addressed
in future research endeavors.
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Table 1- Search strings for maritime and industry 4.0

search string keyword

seaport* OR Port Or Ports OR "sea-port*" OR "Ship port interface” or "sea- port" OR
"short- sea" or "port industry” OR "sea trade" OR Harbor* or Harbour* OR "harbour
operation" OR " harbor operation" OR "port operation" OR Maritime* OR ship* OR
shipping OR "Short Sea shipping" OR "Ship-port" OR "port generation" OR "Container
terminal™ OR “container port” OR “container ports” OR "Sea Transport*" OR "Marine

Industry4.0 OR "industry 4.0" OR 14.0 OR "I 4.0" OR "industr* 4.0" OR "fourth industr*"
OR " industr* revolution 4.0" OR Digital* OR "Digital Technolog*" OR "Digital*
transformation” OR "smart Manufactur*" OR "Smart Factor*" OR "Smart port" OR
"Internet of thing*" OR 10T Or "Internet of service*" OR "artificial intelligence" OR "Big
Data" OR "Cloud comput*" OR "blockchain" OR "block chain" OR "Cyber-physical

field
Maritime
Transport*"
AND
Industry 4.0
systems" OR "virtual reality” OR "Augmented Reality"
AND NOT

"Port number*"
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Table 2- List of the Top-20 published journals ranked by the number of publications

Total publication Impact

Rank Journals Number percent Factor Country
1 Journal of costal research 77 5.6 0.8 us
2 Ocean Engineering 42 3 3.9 UK
3 Sustainability 39 2.8 3.6 Switzerland
4 Journal of Marine Science and Engineering 36 2.6 2.6 Switzerland
5 IEEE internet of things journal 30 2.2 12.3 Us
6 Remote Sensing 20 1.4 5.7 Switzerland
7 Maritime Policy and Management 16 1.2 3.7 UK
8 Polish maritime research 11 0.8 1.2 Poland
9 Journal of navigation 10 0.7 2.7 UK
10 Transportation research record 10 0.7 1.8 us
11 Transportation Researgh Part I_E—Logistic and 9 06 71 UK

Transportation Review
12 Journal of intelligent & fuzzy systems 8 0.6 1.8 Netherlands
13 Journal of Marine s_cience & technology- 8 06 0.7 Taiwan
Taiwan
14 Proceedings of th_e Institution of Mechanical 8 06 19 UK
Engineers, Part M
15 Research in Transportation Business & 8 06 375 Netherlands
Management
16 Ships and Offshore Structures 8 0.6 2 UK
17 International Journal of Production Research 7 0.5 7.2 UK
18 Journal of Ship Production and Design 7 0.5 0.84 us
19 Marine Policy 7 0.5 3.9 UK
20 International Journal of I\_Iaval _Architecture 6 04 31 South Korea
and Ocean Engineering
3
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Table 3- Top 10 countries according to the cooperation network of the articles (ranked by number of

publications)

Rank Countries TP BC
1 People R China 369 0.4
2 USA 187 0.04
3 South Korea 90 0.00
4 England 86 0.11
5 Italy 81 0.25
6 Spain 63 0.52
7 India 54 0.11
8 Norway 53 0.00
9 Canada 49 0.22
10 Germany 48 0.34

Notes: TP: is the Acronym for Total publication; represents the number of publications of
the country. BC represents the betweenness centrality of the country.

(i €35 p0 (bl 32 (G0 4y ) B9l (o (AU o0 aUd 5 1 58S 03 —E 9>
Table 4- BC and Turning points of the country cooperation network (ranked by BC)

Rank  Countries BC TP  Rank Countries BC TP
1 France 1.13 34 6 Spain 0.52 63
2 Egypt 0.72 16 7 Brazil 0.43 16
3 Malaysia 0.7 19 8 People R China 0.4 369
4 Finland 0.6 13 9 Switzerland 0.39 13
5 Scotland 0.58 27 10 Germany 0.34 48

Notes: BC represents the betweenness centrality of the subject category. TP: is the Acronym for
Total publication; represents the number of publications of the country.
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Fig. 4- five Cluster view of the document co-citation network based on 1-year slices
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Table 5- Overview of document co-citation clusters

Cluster Label (LLR) Size Silhouette From To Duration Mean Activeness
number value year
#0 Digitalization 72 0.856 2015 2020 5 2018 Active
#1 Adtificial 53 0958 2014 2020 6 2017 Active
intelligence
#2 Blockchain 28 0.962 2015 2020 5 2018 Active
Maritime
#3 Autonomous 21 0.984 2013 2020 7 2016 Active
Surface Ship
#19 Supply chain 9 0.993 2015 2018 3 2016 Inactive
management

Notes: clusters were labeled based on LLR (log-likelihood ratio algorithm) CiteSpace algorithm. “size” denotes the number
of members in a cluster. The mean year represents the average publication year of the documents in a cluster
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Table 6- list of the top four most active cited documents of each cluster

Clﬁzter Cited documents (intellectual-based papers)
40 (Heilig and VoR, 2017); (Sanchez-Gonzalez et al., 2019); (Carlan et al., 2016); (Fruth and

Teuteberg, 2017)

#1 (Tuetal., 2017); (Jo and Shim, 2019); (Huang et al., 2020); (Johansen et al., 2016)

#2 (Yang et al., 2018); ( Saberi et al., 2019); (Gausdal et al., 2018); (Bavassano et al., 2020)
#3 (Al-Fugaha, et al., 2015); (Gubbi, et al., 2013); (Stani¢ et al., 2018)

#19 (Ozy1lmaz and Yurdakul, 2017); (Toyoda et al., 2017); (Mackey and Nayyar, 2017)

4 depllss j500 59y b (2019) Sanchez-Gonzalez et al.
Pl g iloiiS (i8S (b Gis dw ) (b o (o) 0
9 O llioned Om (698 e L)l & dllie (B xin g D)l (oo
O lliond sl sl Jl cnl byl 0)L31 Jlee contio bl
&S Cuol Hlox Caio sl g )5l led B ain g bawgd 0ud s
Sanchez-Gonzalez et al., ) 15 S5 dlio ol (gl
)90 u»s) )I oolazwl LJ ).u M9> L)J‘ sliwl » o o g (2019
2ld Aej ) oyt stz oanl o b Cundg gy 4 Mopllis
Jb 55 i jllisns &S ol ol 5 S Al cpl gls sy o
02 942§ 2990 dos g 2Ly JB g Jeo (i 2 5k
odd 4Bl ol 4 j2eS el lool 3 &S wis ya cul a3 313

(Fruth and Teuteberg, 2017) ¢l

S5 donS £

RS (pomed g (Jab (slahngly (o) polate 4y dlie oyl >
3l J8 5 Joo 053 )3 Jlog curtio S Sliios slo ol
&3 o5 g o )8 ool (BLS QIS Jlow g o0
2l Cato glagimgg o5 3 (L (oele W VYA gl )5
adgl ol o &5 ol 0] (oogio (ol Bl gy o pale 2> e
4 o9 08 9 Kool (o (sl oS el )3 el (b )
lanily (Aol e )Ken Byl 5 il sl oy i < 5
Sy (egan Gosr (pdajllion galinl oo Jlod polul
For 2lod JB 5 Jo> (simo ol (hol melie cuiy @ o
Ladee S |,

LY BTN uL.uJ 04 E\pcm:' ol dLmAJULo d‘?b“' Lbu 5
9 s 4 bdes ol J8 5 Joo 3 )l Calo slajing

)

ook g (ol sladdgd olulid b ool oo s
Se 658 Sle ying Sp3 4 i cdgd sl By
Al bl oding dw F) J9i2 9d (o0 (Anof Ao
o 4Sed wwdee gl (F) JS8 o8 jghalen md e i |,
Abgs Sy sl adgs deldl >l adgd O gl goliwl
2y5 o )8 s 5 w5 090 4SS

0,5 VY (elyls oyt stz lgie b (0 # ojlas L) Jol aigs
o) o JuSiis 1y 4l D g g0 so )5 S o yd YA AST
adgd YL (oKen a5 ool JAOF L ply dligd oyl & pos (16keo
abgd ol o b dlie sl gl WShe e o olis |,
Gl YOVA (Jlo :55L0)

VOB 5 Heilig ;1 u5)le adgs pl 50 slwl 5 ot gs 4w

Fruth and 4(2019) Sanchez -Gonzalez et al. (2017)
9 Jo g ol > i iy wyp 4 a5 (Teuteberg, 2017
oy 9 i dad (2017) VOB 4 Heilig .slaslsy b ys Jas
Pl 3 SleMbl ()9l 5 SNl sl s 32851 (gnel>
3 0ad o,Lil yigty B s iy ye Cawl S5 LS led ST 5
Gl SleMb| (558 5  SleMbl slagiuwn Hlon ¢ puis sl
Sladiges Cusl 00 (gloltl dbgyjo (slacs)5ld 5 o Cato @
o lgale ailels Lol 3Ly 55 alin ol oad pusyp SleMbl (g5l3
Slolw (EDI) osly SogpuSIl Jols (GPS) las (g4
o daly 0y piuw Gl (RFID) oa0ly gloel (ololis
Port) (g0 gol> i (National single window)
Vessel traffic ) <l closd wiws (COMMUNity systems
Terminal operating ) «Ll SleMbl gla piuww 5 (SEIVices
dlis cpl o a8 col by SleMbl slhoiumms a0 (Systems

(Heilig and VoB, 2017) cul 48,5 )5 |low 5 43555 390

VF¥ 5ol o 0 ylosds cpguw g Comns 0590 d‘u’d}’}(}“}f

gy oole (5 4ol Juad



RULS T 33

Slojle slaJse wsnl G180 sl 28 emed Jle Caio
Jed jl ele] lasaly cosonily (351 35 (o3 S clie
ol 0 A3y 108 (ylub 4 by Jiluws 5 (63,8 Jlsl

References

Agostini, L. and Nosella, A., 2021. Industry 4.0 and
business models: a bibliometric literature
review. Business Process Management Journal,
27(5), pp.1633-1655.

Al-Fugaha, A., Guizani, M., Mohammadi, M.,
Aledhari, M. and Ayyash, M., 2015. Internet of
things: A survey on enabling technologies,
protocols, and applications. IEEE
communications surveys & tutorials, 17(4),
pp.2347-2376. DOI: 10.1109/COMST.201
5.2444095

Bavassano, G., Ferrari, C. and Tei, A., 2020.
Blockchain: How shipping industry is dealing
with the ultimate technological leap. Research
in Transportation Business & Management, 34,
p.100428. https://doi.org/10.1016/j.rtbm.2020.
100428

Belussi, F., Orsi, L. and Savarese, M., 2019.
Mapping business model research: A document
bibliometric analysis. Scandinavian Journal of
Management, 35(3), p.101048. https://doi.org/1
0.1016/j.scaman.2019.101048

Carlan, V., Sys, C. and Vanelslander, T., 2016. How
port community systems can contribute to port
competitiveness: Developing a cost-benefit
framework. Research in transportation business
& management, 19, pp.51-64. https://doi.or
9/10.1016/j.rtbm.2016.03.009

Chen, C., Dubin, R. and Kim, M.C., 2014.
Emerging trends and new developments in
regenerative medicine: a scientometric update
(2000-2014). Expert opinion on biological
therapy, 14(9), pp.1295-1317. https://doi.org
/10.1517/14712598.2014.920813

Del Giudice, M., Di Vaio, A., Hassan, R. and
Palladino, R., 2022. Digitalization and new
technologies for sustainable business models at
the ship—port interface: A bibliometric analysis.
Maritime Policy & Management, 49(3), pp.410-
446. https://doi.org/10.1080/03088839.2021.1
903600

55

£ by JB g Joo Comieo oole Gladgi obj)]

(oW sloodly (Soly Jio) wsige o lrop)S oo
5 i mle balebs (o 5 (gtan (hon sl L)
ol sldin & & s ol ladlhy opl el

De Man, J.C. and Strandhagen, J.O., 2017. An
Industry 4.0 research agenda for sustainable
business models. Procedia Cirp, 63, pp.721-
726. https://doi.org/10.1016/j.procir.2017.
03.315

Fruth, M. and Teuteberg, F., 2017. Digitization in
maritime logistics—What is there and what is
missing?. Cogent Business & Management,
4(1), p.1411066. https://doi.org/10.1080/23311
975.2017.1411066

Garcia-Muifia, F.E., Medina-Salgado, M.S., Ferrari,
AM. and Cucchi, M., 2020. Sustainability
transition in  industry 4.0 and smart
manufacturing with the triple-layered business
model canvas. Sustainability, 12(6),
p.2364. https://doi.org/10.3390/su12062364

Garfield, E., 1988. Announcing the sci compact disk
edition-cd-rom gigabyte storage technology,
novel software, and bibliographic coupling
make desk-top research and discovery a reality.
Current Contents, (22), pp.3-13.

Gausdal, A.H., Czachorowski, K.V. and Solesvik,
M.Z., 2018. Applying blockchain technology:
Evidence  from  Norwegian  companies.
Sustainability, 10(6), p.1985. https://doi.org/10.
3390/5u10061985

Gubbi, J., Buyya, R., Marusic, S. and Palaniswami,
M., 2013. Internet of Things (IoT): A vision,
architectural elements, and future directions.
Future generation computer systems, 29(7),
pp.1645-1660. https://doi.org/10.1016/j.future
.2013.01.010

Heilig, L. and VoR, S., 2017. Information systems
in seaports: a categorization and overview.
Information Technology and Management,
18(3), pp.179-201. https://doi.org/10.1007/s107
99-016-0269-1

Hermann, M., Pentek, T. and Otto, B., 2016,
January. Design principles for industry 4.0
scenarios. In  49th Hawaii international
conference on system sciences (HICSS) (pp.
3928-3937). IEEE.Koloa, HI, USA.
DOI: 10.1109/HICSS.2016.488

VF¥ 5ol o 0 ylosds cpguw g Comns 0590 d‘u’d}lr}’g

gy oole (5 4ol Juad


https://doi.org/10.1109/COMST.2015.2444095
https://doi.org/10.1109/COMST.2015.2444095
https://doi.org/10.1016/j.rtbm.2020.%20100428
https://doi.org/10.1016/j.rtbm.2020.%20100428
https://doi.org/1%200.1016/j.scaman.2019.101048
https://doi.org/1%200.1016/j.scaman.2019.101048
https://doi.org/10.1080/03088839.2021.1%20903600
https://doi.org/10.1080/03088839.2021.1%20903600
https://doi.org/10.1016/j.procir.2017.%2003.315
https://doi.org/10.1016/j.procir.2017.%2003.315
https://doi.org/10.1080/23311%20975.2017.1411066
https://doi.org/10.1080/23311%20975.2017.1411066
https://doi.org/10.3390/su12062364
https://doi.org/10.%203390/su10061985
https://doi.org/10.%203390/su10061985
https://doi.org/10.1016/j.future.2013.01.010
https://doi.org/10.1016/j.future.2013.01.010
https://doi.org/10.1007/s107
https://doi.org/10.1109/HICSS.2016.488

RULS T 33

Huang, Y., Li, Y., Zhang, Z. and Liu, R.W., 2020.
GPU-accelerated compression and visualization
of large-scale vessel trajectories in maritime loT
industries. IEEE Internet of Things Journal,
7(11), pp.10794-10812. DOI: 10.1109/10T.2
020.2989398

Jeevan, J., Selvaduray, M., Mohd Salleh, N.H.,
Ngah, A.H. and Zailani, S., 2021. Evolution of
Industrial Revolution 4.0 in seaport system: An
interpretation from a bibliometric analysis.
Australian Journal of Maritime & Ocean
Affairs, pp.1-22. https://doi.org/10.1080/183665
03.2021.1962068

Jo, SW. and Shim, W.S., 2019. LTE-maritime:
High-speed maritime wireless communication
based on LTE technology. IEEE Access, 7,
pp.53172-53181. doi: 10.1109/ACCESS.2019
.2912392.

Johansen, T.A., Perez, T. and Cristofaro, A., 2016.
Ship collision avoidance and COLREGS
compliance using simulation-based control
behavior selection with predictive hazard
assessment. IEEE transactions on intelligent
transportation systems, 17(12), pp.3407-3422.
DOI: 10.1109/T1TS.2016.2551780

Mackey, T.K. and Nayyar, G., 2017. A review of
existing and emerging digital technologies to
combat the global trade in fake medicines.
Expert opinion on drug safety, 16(5), pp.587-
602.

Munim, Z.H., Duru, O. and Hirata, E., 2021. Rise,
Fall, and Recovery of Blockchains in the
Maritime Technology Space. Journal of Marine
Science and Engineering, 9(3), p.266.
https://doi.org/10.3390/jmse9030266

Munim, Z.H., Dushenko, M., Jimenez, V.J., Shakil,
M.H. and Imset, M., 2020. Big data and artificial
intelligence in the maritime industry: a
bibliometric review and future research
directions. Maritime Policy & Management,
47(5), pp.577-597. https://doi.org/10.1080/
03088839.2020.1788731

OZKANLI, A. and Denizhan, B., 2020.
Digitalization Roadmap for Turkish Seaports.
Avrupa Bilim ve Teknoloji Dergisi, pp.358-363.
https://doi.org/10.31590/ejosat.araconf46

Ozyilmaz, K.R. and Yurdakul, A., 2017, October.
Integrating low-power 10T devices to a
blockchain-based infrastructure:  work-in-

Y

£ by JB g Joo Comieo oole Gladgi obj)]

progress. In Proceedings of the Thirteenth ACM
International  Conference on  Embedded
Software 2017 Companion (pp. 1-2).
doi/abs/10.1145/3125503.3125628

Prause, G., 2015. Sustainable business models and
structures for Industry 4.0. Journal of Security
& Sustainability Issues, 5(2). http://dx.doi.org
/10.9770/jssi.2015.5.2(3)

Radicchi, F., Castellano, C., Cecconi, F., Loreto, V.
and Parisi, D., 2004. Defining and identifying
communities in networks. Proceedings of the
national academy of sciences, 101(9), pp.2658-
2663. https://doi.org/10.1073/pnas.04000 54101

RiBmann, M., Lorenz, M., Gerbert, P., Waldner,
M., Justus, J., Engel, P. and Harnisch, M., 2015.
Industry 4.0: The future of productivity and
growth in manufacturing industries. Boston
consulting group, 9(1), pp.54-89.

Saberi, S., Kouhizadeh, M., Sarkis, J. and Shen, L.,
2019. Blockchain technology and its
relationships to sustainable supply chain
management.  International  journal  of
production research, 57(7), pp.2117-2135.
https://doi.org/10.1080/00207543.2018.153326
1

Sanchez-Gonzalez, P.L., Diaz-Gutiérrez, D., Leo,
T.J. and Nufiez-Rivas, L.R., 2019. Toward
digitalization of maritime transport? Sensors,
19(4), p.926. https://doi.org/10.3390/s19040926

Spath, D. ed., 2013. Produktionsarbeit der Zukunft-
Industrie 4.0 (Vol. 150). Stuttgart: Fraunhofer
Verlag.

Stani¢, V., Hadjina, M., Fafandjel, N. and Matulja,
T., 2018. Toward shipbuilding 4.0-an industry
4.0 changing the face of the shipbuilding
industry. Brodogradnja: An International
Journal of Naval Architecture and Ocean
Engineering for Research and Development,
69(3), pp.111-128. https://doi.org/10.2127
8/brod69307

Sung, T.K., 2018. Industry 4.0: a Korea perspective.
Technological forecasting and social change,
132, pp.40-45. https://doi.org/10.1016/j.techf
ore.2017.11.005

Tu, E., Zhang, G., Rachmawati, L., Rajabally, E.
and Huang, G.B., 2017. Exploiting AlS data for
intelligent maritime navigation: A
comprehensive  survey from data to

VF¥ 5ol o 0 ylosds cpguw g Comns 0590 d‘u’d}lr}’g

gy oole (5 4ol Juad


https://doi.org/10.1109/JIOT.2020.2989398
https://doi.org/10.1109/JIOT.2020.2989398
https://doi.org/10.1080/183665%2003.2021.1962068
https://doi.org/10.1080/183665%2003.2021.1962068
https://doi.org/10.1109/TITS.2016.2551780
https://doi.org/10.3390/jmse9030266
https://doi.org/10.1080/%2003088839.2020.1788731
https://doi.org/10.1080/%2003088839.2020.1788731
https://doi.org/10.31590/ejosat.araconf46
http://dx.doi.org/
https://doi.org/10.1073/pnas.04000%2054101
https://doi.org/10.1080/00207543.2018.1533261
https://doi.org/10.1080/00207543.2018.1533261
https://doi.org/10.3390/s19040926
https://doi.org/10.2127%208/brod69307
https://doi.org/10.2127%208/brod69307
https://doi.org/10.1016/j.techf%20ore.2017.11.005
https://doi.org/10.1016/j.techf%20ore.2017.11.005

RULS T 33

methodology. IEEE Transactions on Intelligent
Transportation Systems, 19(5), pp.1559-1582.
10.1109/TITS.2017.2724551

Toyoda, K., Mathiopoulos, P.T., Sasase, I. and
Ohtsuki, T., 2017. A novel blockchain-based
product ownership management system
(POMS) for anti-counterfeits in the post supply
chain. IEEE access, 5, pp.17465-17477. DOI:
10.1109/ACCESS.2017.2720760

Yang, Y., Zhong, M., Yao, H., Yu, F., Fu, X. and
Postolache, O., 2018. Internet of things for smart
ports: Technologies and challenges. IEEE
Instrumentation & Measurement Magazine,
21(1), pp.34-43. DOI:  10.1109/MIM.
2018.8278808

FA

£ by JB g Joo Comieo oole Gladgi obj)]

VF¥ 5ol o 0 ylosds cpguw g Comns 0590 d‘u’d}lr}’g

gy oole (5 4ol Juad


https://doi.org/10.1109/TITS.2017.2724551
https://doi.org/10.1109/ACCESS.2017.2720760
https://doi.org/10.1109/MIM.2018.8278808
https://doi.org/10.1109/MIM.2018.8278808

