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Abstract: Disruptive technologies have the potential to reshape the future landscape of both technology and
markets. This paper aims to propose an automated algorithm for identifying disruptive technologies based on
big data analysis, which can support the identification of disruptive technologies in technology assessment.
The algorithm utilizes information such as the citation network structure of technology publications, temporal
features, cross-disciplinary impact, and technological timeliness to design four dimensions of indicators for
identifying disruptive technologies, and adopts the entropy weighting method for result fusion. Empirical

research was conducted in the fields of computer science and wireless communication. The results demonstrate
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that the MRA-DT algorithm is a reliable tool that can provide decision-making support for technology

intelligence analysts and related managers in technology innovation, which is of significant importance for

companies to seize technological high ground, and for countries to enhance their technological and defense

capabilities.

Keywords: disruptive technologies, science and technology assessment, bibliometrics, CDt index, entropy

weight method
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Neural Networks
. Faster R—CNN: Towards Real—Time Object
2 | 10.1109/TPAMI.2016.2577031 2017 3484 | 0.625254 China . . .
Detection with Region Proposal Networks
3 10.1109/1CCV.2017.322 2017 1836 | 0.595496 USA Mask R—CNN
4 |10.1109/CVPR.2017.243 2017 2536 0.570 03 USA Densely Connected Convolutional Networks
5 | 10.1109/CVPR.2016.90 2016 12994 | 0.541 894 China Deep Residual Learning for Image Recognition
10.1023/ Distinctive Image Features from Scale—Invariant
6 2004 11281 | 0.331005 Canada .
B:VISIL.0000029664.99615.94 Keypoints
7 ]10.1109/ICCV.2015.169 2015 2505 0.322 USA Fast R—CNN
Rethinking the Inception Architecture for
8 |10.1109/CVPR.2016.308 2016 2209 | 0305918 USA .
Computer Vision
ImageNet Large Scale Visual Recognition
9 110.1007/s11263—-015-0816—y 2015 4756 | 0.297 608 USA
Challenge
. LIBSVNM: A Library for Support Vector
10 [10.1145/1961189.1961199 2011 6925 | 0.291 745 China .
Machines
11 | 10.1023/A:1010933404324 2001 9499 0.288 057 USA Random Forests
You Only Look Once: Unified, Real—Time Object
12 | 10.1109/CVPR.2016.91 2016 2078 | 0.271 847 USA .
Detection
10.1007/978—3-319-24574— U—Net: Convolutional Networks for Biomedical
13 2015 4195 | 0.263 184 | Germany .
4 28 Image Segmentation
Caffe: Convolutional Architecture for Fast Feature
14 | 10.1145/2647868.2654889 2014 3407 | 0.260 485 USA .
Embedding
15 [10.1007/978-3-319-46448-0_2 | 2016 1980 | 0.254 694 USA SSD: Single Shot MultiBox Detector
16 |10.1162/neco0.1997.9.8.1735 1997 7 852 0.240 581 | Germany | Long Short—Term Memory
Image Quality Assessment: From Error Visibility
17 |10.1109/T1P.2003.819861 2004 6739 0.224 71 USA o
to Structural Similarity
18 | 10.1007/BF00994018 1995 3283 0.222 45 USA Support—Vector Networks
19 [10.1016/j.neunet.2014.09.003 2015 2007 0.219 311 | Switzerland | Deep Learning in Neural Networks: An Overview
Delving Deep into Rectifiers: Surpassing Human—
20 | 10.1109/1CCV.2015.123 2015 1816 | 0.216 467 None o
Level Performance on ImageNet Classification
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k& | #3 Ly
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10.1109/ Next Generation 5G Wireless Networks: A
1 2016 502 0.507 134 Korea .
COMST.2016.2532458 Comprehensive Survey
2 10.1002/ett.4460100604 1999 2393 0.485 503 USA Capacity of Multi—Antenna Gaussian Channels
A Simple Transmit Diversity Technique for
3 10.1109/49.730453 1998 | 3111 0.476 108 USA

Wireless Communications

4 10.1109/JSAC.2014.2328098 2014 | 2008 0.475 779 USA What Will 5G Be?

10.1109/ . Wireless Networks With RF Energy Harvesting: A
5 2015 652 0.440 898 | Singapore
COMST.2014.2368999 Contemporary Survey

Cognitive Radio: Brain—Empowered Wireless
6 10.1109/JSAC.2004.839380 2005 | 2784 | 0.434572 Canada

Communications
10.1109/ Scenarios for 5G Mobile and Wireless
7 2014 524 0.424 399 Germany L . . .
MCOM.2014.6815890 Communications: the Vision of the Metis Project
10.1109/ Internet of Things: A Survey on Enabling
8 2015 848 0.414 867 USA . o
COMST.2015.2444095 Technologies, Protocols, and Applications
Performance Analysis, of the IEEE 802.11
9 10.1109/49.840210 2000 | 2223 0.390 997 Italy o T )
Distributed Coordination Function
10.1109/ . MIMO Broadcasting for Simultaneous Wireless
10 2013 903 0.381 774 Singapore .
TWC.2013.031813.120224 Information and Power Transfer
10.1109/ . . . N
11 2014 917 0.381 14 France Five Disruptive Technology Directions for 5G
MCOM.2014.6736746
10.1109/ Noncooperative Cellular Wireless with Unlimited
12 2010 1483 0.374 168 USA .
TWC.2010.092810.091092 Numbers of Base Station Antennas
10.1109/ Millimeter Wave Mobile Communications for 5G
13 2013 1 446 0.370 216 USA
ACCESS.2013.2260813 Cellular: It Will Work!
10.1109/ Cellular Architecture and Key Technologies for 5G
14 2014 533 0.364 356 Scotland ) o
MCOM.2014.6736752 Wireless Communication Networks
10.1109/ Massive MIMO for Next Generation Wireless
15 2014 902 0.363 007 Sweden
MCOM.2014.6736761 Systems
10.1109/
16 2002 1856 0.358 546 USA A Survey on Sensor Networks

MCOM.2002.1024422

Cognitive Radio: Making Software Radios More

17 10.1109/98.788210 1999 1965 0.354 408 Sweden
Personal
An Application—Specific Protocol Architecture for
18 10.1109/TWC.2002.804190 2002 1603 0.329 361 USA . .
Wireless Microsensor Networks
10.1109/ . Relaying Protocols for Wireless Energy Harvesting
19 2013 640 0.328 827 | Australia . .
TWC.2013.062413.122042 and Information Processing
In—Band Full-Duplex Wireless: Challenges and
20 10.1109/JSAC.2014.2330193 2014 1816 | 0.327 843 USA .
Opportunities
ffEsE 2 45, R I FTLIE, Jo4 {5 Sk T 2B A BT LR 2 R e 2 T A
1 5G LM FHA | Internet of Things LA ZE Mt 4RI AAT PR H R (19 & e a3, AR SCBF X 4% @
802.11 FIRBSUAHSEEARLIFEFI SR Top 20 H. P 45 2R 14 Top 100 HEAT I PP 20 B DA IET 4a ]
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