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A Technology Planning Approach Based on Network and Growth
Curve Analyses : the Case of Augmented Reality Patents

Jungwook Kim - Byeongki Jeong - Janghyeok Yoon
Department of Industrial Engineering, Konkuk University

As technologies’ life-cycle shortens and their development directions are uncertain, firms’ technology planning
capability becomes increasingly important. Prior patent-based studies using technology growth curves identify
developmental stages of technologies, thereby formulating technology development directions from an overall
perspective. However, a technology generally consists of multiple sub-technologies and accordingly their deve-
lopment stages are likely various. In this regard, the prior studies failed to identify core sub-technologies and
their specific development directions. Therefore, we suggest an approach consisting of 1) identifying core sub-
technologies of a given technology using patent co-classifications and social network analysis, and 2) identifying
each sub-technology’s development stage and thereby determining its further development direction. We apply
our approach to patents related to augmented reality to examine its applicability. It is expected that our approach
will help identify evolving development stages for the core sub-technologies of a given technology, thereby
effectively assisting technology experts in technology planning processes.
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Figure 1. Research procedure
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Figure 5. The cumulative number of patent applications in
augmented reality

Table 1. Annual patent applications in augmented reality

L <N, -1
o
_\C\

& A Boae b D
d av o* of o% &
S

L oo b B O
TESTS

Year Ratio Ratio
patents patents
1974 2 0.12% | 1994 35 2.04%
1975 3 0.17% | 1995 56 3.26%
1976 2 0.12% | 1996 41 2.39%
1977 4 0.23% | 1997 39 2.27%
1978 0 0.00% | 1998 44 2.56%
1979 1 0.06% | 1999 52 3.03%
1980 0 0.00% | 2000 66 3.84%
1981 8 0.47% | 2001 65 3.78%
1982 3 0.17% | 2002 42 2.44%
1983 2 0.12% | 2003 58 3.37%
1984 4 0.23% | 2004 56 3.26%
1985 0 0.00% | 2005 60 3.49%
1986 2 0.12% | 2006 80 4.65%
1987 7 0.41% | 2007 73 4.25%
1988 7 0.41% | 2008 86 5.00%
1989 10 0.58% | 2009 116 6.75%
1990 8 0.47% | 2010 167 9.71%
1991 9 0.52% | 2011 172 10.01%
1992 14 0.81% | 2012 167 9.71%
1993 23 1.34% | 2013 135 7.85%
Total 1719 100.00%
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puter graphics processing and selective visual display systems),
U382(Image analysis), U359(Optical : systems and elements)7} <
Aty o, 747 5458 195, 179HM 71e A2 Aol }—ZH
sttt B 2 7H RIS e A A s AERE Te Yy

2 & U345, U359, U348(Television) o] EAJ3tHoH, 7%7—,‘ 316
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=20
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otal7] flstel FAELFEA S YA OH, <Figure 6> AN4stE YEIE 53 AF7Ied e Aazed &
Zo| 22 B2 vehd ARI1$9A0 JEANEE  ASY RUENT AEE FEF FJFA Y AUF 24 S
o] AT AT £y, 002 US 345 7] &Y H ol A US 348 7] %’4—5‘}04 SNA £ZE o] NetMinerg &3l YEJIEH
£9doz 4520 g7 BAFAS S JETh BT L APtk kAo AP BEsl YR gl Azt
Table 2. The number of patents by USPC class

Rank USPC Class  # of patents Ratio(%) Rank USPC Class # of patents Ratio(%)

1 345 490 28.60% 11 715 28 1.63%

2 382 241 14.07% 12 434 24 1.40%

3 359 233 13.60% 13 707 24 1.40%

4 348 130 7.59% 14 353 22 1.28%

5 455 59 3.44% 15 358 21 1.23%

6 351 48 2.80% 16 702 20 1.17%

7 701 38 2.22% 17 350 16 0.93%

8 463 34 1.98% 18 709 16 0.93%

9 340 33 1.93% 19 703 13 0.76%

10 600 33 1.93% 20 349 12 0.70%

Subtotal : top 20classes 1,339 78.17%

Subtotal : other 88classes 374 21.83%

Total : all 108classes 1,713 100.00%

2RI 340 341 342 343 345 346 (348 349 350 351 352 353 356 357 358

328 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

338 Q 0 0 0 0 0 0 o] Q 0 0 0 0 0 Q

340 0 1 3 0 13 0 [ 0 3 0 0 2 0 0 6

341 [¢] 0 0 0 0 0 o 0 Q 0 0 0 0 0 Q

342 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

343 Q 0 0 0 0 0 0 0 Q 0 0 0 0 0 Q

345 25 3 87 30 0 15 0 10 0 0 2

346 0 0 0 0 1 0 o[F'345044g © 0 0 0 0 0 0

348 1 0 0 0 37 0 0 0 Q 1 0 1 0 0 6

349 0 0 0 0 1 0 1 0 Q 0 0 0 0 0 Q

350 4 0 0 0 0 0 0 0 0 0 2 1 1 0 11

351 0 0 0 0 4 0 1 0 0 0 0 0 0 0 1

352 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 Q

353 0 0 0 0 10 0 4 3 0 1 0 0 1 0 0

356 0 0 10 0 1 0 1 0 Q 0 0 0 0 0 Q

357 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

358 1 0 0 1 0 0 0 0 1 1 0 0 2 0 Q

359 2 0 0 0 93 0 19 20 0 10 0 16 1 2 0

361 0 0 0 0 0 0 0 1 Q 0 0 0 0 0 Q

362 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

364 5 0 0 0 2 0 2 o] Q 0 o] 1 1 o] 2

Figure 6. The technological knowledge flow matrix among USPC classes
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Table 3. Top 20 USPC classes with high out-closeness

centrality
Rank USPC Out-closeness | Rank Out-closeness
Class Class
1 345 0.533742 11 600 0.390871
2 382 0.483703 12 463 0.390871
3 348 0.471906 13 701 0.390871
4 340 0.442243 14 358 0.388907
5 703 0.425234 15 351 0.385037
6 455 0.416089 16 707 0.381244
7 702 0.413864 17 353 0.372079
8 434 0.400998 18 709 0.370299
9 359 0.400998 19 725 0.361647
10 364 0.392855 20 715 0.361647
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