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ABSTRACT

In this Study, Social Network Analysis of IoT related patents in South Korea, China, and Japan was conducted from
the viewpoint of patent informatics. To this end, 2,526 patents filed by PCT until December 2019 were investigated up
to the subclass level of the IPC code. As a result, in the case of South Korea, representative IPC codes are in the order
of G06Q, HO4L, GO6F, HO4W, and the highest frequency of interconnection is HO4L—H04W, HO4AW—HO04L, HO4W—
HO4B. In China, the representative IPC codes are in the order of HO4L, HO4W, GO5B, G06Q. South Korea has strong
technological convergence centered on the GO6Q, while China has strong convergence centered around HO4L and HO4W.
Moreover, in China, HO4L and HO4W have more diverse combinations than in South Korea in Section A, B, G, and H.
In the future, it is necessary to study the diversity of technology convergence of HO4L and HO4W in China.
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Table. 1 Technology Convergence Status of loT Related
PCT Patents

No. of No. of Total Tech.
Single IPC | Multiple IPC (B) Convergence
Patent Patent(A) Ratio(A/B)
S. Korea 729 344 1,073 32.1%
China 1,046 275 1,321 20.8%
Japan 73 59 132 44.7%
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Fig. 2 Technology Convergence Status of loT Related
PCT Patents by Year
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Fig. 3 Social Network Analysis Results of loT Related
PCT Patents
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Table. 2 Technology Convergence Status by IPC ‘Section’ with Representative IPC Codes (G06Q, H04L, GO6F, HO4W)
of lIoT Related PCT Patents of South Korea

Korea’s South Korea China Japan

Repre. Out Degree In Degree Out Degree In Degree Out Degree In Degree

IPC Codes | IPC Code (Times) | IPC Code (Times) | IPC Code (Times) | IPC Code (Times) | IPC Code( Times) | IPC Code (Times)
A47C(D), A6IB(1), | AOIG(2), AOIK(D), AOIK(1), A61B(1)
A631(1) A61B(1), A62C(1)

BOID(1) B65G(1) B65B(1), B65G(1)
CO9K(1)
E05B(1)
F215(1) F24F(1) F16K(1)
G06Q | GoID(1), GOIR(1), | GO2B(1), GOGF(5), GOIF(1), GO6F(4), GOIF(1), GO5B(1), GO1S(1), GOSB(2), GO3B(1), GO6F(4),
GO1S(2), GOSB(5), GO8B(1), GOSG(1) GO6K(3), GO6N(1), | GOSD(2), GO6F(7), | GOGF(2), GO6T(1), GO6T(2)
GO6F(3), GO6K(3), GO6T(1), G10L(1) GO6K(4), GOTF(1), | GOSC(1), GO9B(1)
GO6T(1), GOSB(2) GO8B(1)
HO02J(1), HO4B(1), HO4L(7), HOAN(3), | HOIR(1), HO4B(2), | HO4B(1), HO4L(12), | HO2J(1), HO2N(1), HO4L(1), HOAN(1),
HO4L(14), HOAM(3), | HO4W(2) HO4J(2), HOAL(11), | HO4N(1), HO4W(5), | HOAI(1), HOAL(4), HO4W(1)
HO4N(5), HO4W(14), HO4W(10) HO5B(1) HO4N(1), HO4W(3)
HO5B(2)
A43B(1), A63H(1) AOIK(1) AOIG(1), AGIL(1), | A61B(1) AG3F(1)
A63F(1)
B60R(1), B64F(1) BO1D(1), B60I(1), B60S(1), B623(1),
B60Q(1) B65D(1), B65G(1),
B66B(1)
CO2F(1), DOGF(3)
F21S(2) F24F(2)
GO1S(1), GO5B(1), GO6F(7), G06Q(14), | GOID(2), GOIH(1), | GOIC(1), GOIH(1), | GO6F(4), GO6K(1), | GO6F(1), GO6N(2),
GO6F(9), GO6K(1), | GO6T(1), GO9F(1), GOIL(2), GOIN(2), | GOIM(2), GOIN(I), | GO6Q(1) G06Q(4), GOSC(1)
GO6N(1), GO6Q(7), | GI0L(1), G16H(T) GOIR(2), GOI1S(3), GOIR(1), GOSB(11),
GI6H(1) GO5B(8), GO6F(15), | GOSD(1), GO6F(4),
HO4L GO6K(4), GO6N(2), | GO6K(1), GO6Q(11),
G06Q(12), GO6T(2), | GO7F(1), GOSB(5),
GO7B(2), GOTF(2), GO8G(1)
GO8B(14), GOSC(3),
GO8G(3), GO9F(1),
GI0L(1), GI6H(1)
HO3M(2), HO4B(7), | HO2J(1), HO3M(1), | HO1Q(1), HO2I(3), H02J(3), HO4B(4), HO4W(2) HO4M(3), HO4W(6)
HO04J(4), HO4N(1), HO04B(9), HO4J(7), HO2N(1), HO3M(1), | HO4J(1), HO4N(1),
HO04Q(2), HO4W(80), | HO4N(1), HO4W(40), | HO4B(9), HO4I(3), HO04Q(1), HO4W(44)
HO5B(1) HO5B(1) HO4K(1), HO4M(3),
HO4N(4), H04Q(1),
HO4W(65), H05B(2),
HOSK(1)
A47B(2) AGIM(1)
B60R(1) B66B(1) B65G(1)
E05B(1)
F21V(1) F25B(1) F04D(1)

GOF | G02B(2),GOsD(1), | GOIC(1), GO6K(1), [ GOIN(1), GOsB(1), | GOIN(I), GOIR(1) GO5B(1), G06Q(4), | GO6N(1), G06Q(2),
GO6N(1), GO6Q(5), | GO6Q(3). GO6T(1), | GO6Q(7). GOIF(1) ,G05B(4), G06Q(4), | GIOL(2) GO6T(1), GOBC(1)
GO6T(1), GO9B(1), | GIOL(1) GO8B(1)

GI0L(3)
HO4L(7), HO4Q(1), | HO4L(9), HOAM(3), | HOAI(1), HOAL(4), HO4L(15), HOAW(3) | HO2J(1), HO4B(1), HOIM(1), HOAL(4),
HO4W(1) HO4N(1) HO4N(2), HO4W(4) HO4L(1), HOAM(1), | HO4M(1), HO4N(1),
HO4W(1), HOSK(1) | H04Q(1)
A43B(1), A47C(1), | A46B(2)
AGIB(1), AGIH(1),
AGIM(1), A63H(T),
A63J(1)
B33Y(1), B60Q(1), | B66B(1) B64C(1), B64D(1),
B60R(1), B6OW(1), B64F(1)
B61C(1), B65D(1)
C09J(1)
DO6F(1)
HO04W EO03B(1)
GOID(1), GOIR(2), | FO3D(1), F24F(2) F25B(1)
GO1S(2), G06Q(2) GO1S(3), G02B(1), GO18(2), GO2B(1), GOID(1), GOIR(1), | GO6Q(1) GO6F(1), GO6N(1),
GOGF(1), Go6Q(14) | G05B(2), GOGE(3), GO5B(9), GOGF(4), GO08C(2), GO9B(1),
GOOK(1), GO6Q(S), | GO6K(1), GO6Q(10), G06Q(3)
GO6T(4), GOSC(), | Go7C(1), GOSB(7),
GO08G(1) GO8G(1)
H04B(22), HO4X(7), | HOIR(1), HO4B(6), | HO2J(1), HO4B(11), | HOIM(1), HO4B(5), | HO4J(3), HOAL(6), HOIM(1), HO4B(3),
HO4L(40), HOAN(1), | HO4JI(7), HO4N(1), HO4J(3), H04Q(1), HO4L(65), HO4M(1), | HO4N(1) HO4J(1), HO4L(2),
H04Q(1) HO4L(80) HO4M(1), HOAN(2), | HOSB(1) HO04M(3), HOSK(1)
HO4L(44)
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Table. 3 Status of Out Degree and In Degree of loT
Related PCT Patents

South Korea China Japan

Rank | [pc | Degree | [pc | Degree | [pc | Degree
Code | Oyt | In | Code | Out | In | Code | Out| In
1 G06Q | 20 | 13 | HO4AL | 40 | 28 | GO6Q | 13 | 10
2 HO4L | 16 | 16 |HO4W| 31 | 21 | GO6F | 9 | 10
3 | GO6F | 10 | 11 |GOSB | 16 | 14 |HO4W | 8 | 11

4 |HO4W| 7 | 9 |GO6Q| 12 | 13 |HO4L | 4 | 7

S5 |HO4B| 9 | 6 |GO8B| 12 | 9 |H04B| 5 | 2

6 |HO4N| 9 | 4 | GO6F | 10 | 10 |[HO4M | 4 | 3

7 |GO6T| 3 | 6 |[GOIN| I1 | 5 |[GO6N| 5 | 1

Table. 4 loT Related PCT Patents' Interconnection Status
and Frequency Between IPC Codes

South Korea China Japan
Rank Main —Sub Main —Sub Main —Sub
(Times) (Times) (Times)
I HO4L—H04W HO04L—H04W H04W—HO04L
(80) (65) (6)
) HO4W—HO04L | H04W—HO04L GO6F—G06Q
(40) (44) 4
3 H04W—H04B H04L—GO6F G06Q—HO04L
(22) (15) 4
4 G06Q—HO04L H04L—G08B H04L—GO6F
(14 (14) 4
5 G06Q—H04W H04L—G06Q G06Q—H04W
(14 (12) 3
6 H04B—HO04L G05B—H04L H04B—B64B
)] (an (3)
7 HO04L—GO6F G06Q—HO04L H04B—B64C
)] an (3)
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